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LEFFEL  STEAM  ENGINES  AND  BOILERS. 


Tlie  accompanying  illustrations  represent  some 
of  tlie  latest  improvements  in  engines  and  boilers, 
built  by  the  well-known  firm  of  the  James  LefEel  & 
Co.,  of  Springtield.  Ohio. 

Fi?.  1  represents  their  horizontal  crank  center 
engine;  and  Fig.  2  shows  the  same  engine  combined 
with  a  self-contained  retui-n  tubular  boiler.  Fig.  3 
illustrates  their  upright  engine  and  boiler  com- 
bin'd.  And  Fig.  4  represents  the  upright  steel 
boiler  with  submerged  upper  tube  sheet.    The  im- 


gines,  with  a  center  crank  and  bearings  on  each  side 
which  are  of  more  ample  proportions  than  custom- 
ary, thereby  insuring  greater  endurance  and  sta- 
bility. The  cylinder  end  of  the  frame  is  turned 
accurately  in  lathe  and  the  guides  for  the  cross- 
heads  are  bored  out  in  exact  line  with  the  cylinder, 
making  a  concave  surface  to  the  guides  so  as  to  in- 
sure the  cross-heads  from  any  possible  binding  or 
heating  on  the  sides.  The  cross-head  is  constructed 
with  adjustable  gum -metal  gibs  or  followers.  The 
cross-head  with  its  pin  and  connecting  rod,  as  also 
the  crank  shaft,  are  made  of  piu-e  homogeneous 


web  of  eccentric,  so  that  by  changing  the  screw 
from  one  hole  to  the  other  the  engine  is  adjusted 
to  run  in  the  opposite  direction. 

DESCRIPTION  OF  BOILKK. 

The  boiler  is  of  the  class  or  style  known  aa  the 
Cornish  return  tubular  boiler,  the  same  as  are  al- 
most universally  used  on  ocean  steamers,  which  is 
a  positive  guarantee  of  their  safety  and  efficiency, 
as  Messrs.  LeflEel  &  Co.  remark,  for  of  all  places  in 
the  world  where  the  absolutely  best  boiler  is  re- 
quired it  is  for  that  purpose.  In  this  construction 
of  boiler  the  flre  box  consists  of  a  large  cylindrical 


Fig.  1. 


Fig.  2. 


Fio.  3. 

provements  mado  in  the  Leffel  engines  and  boilers 
are  the  result  of  many  years  of  experience  in  mak- 
ing steam  outfits  on  an  extensive  scale. 

The  horizontal  center  crank  engine  and  self-con- 
tained return  tubular  boiler  (Fig.  2)  makes  a  plant 
which  ernbodioH  in  its  construction  many  points  of 
superior  merit. 

DEHCKIPTION  Olf  ENOINE. 

The  main  irame  of  the  engine  is  cast  in  one  solid 
piece,  and  is  of  the  class  known  as  straight  line  en- 


solid  cast  steel.  The  cylinders  are  cast  of  carefully 
mixed  iron  so  as  to  insure  the  best  results  in  regard 
to  tenacity  and  density,  as  are  also  the  pistons  and 
valves.  The  cylinders  are  covered  with  asbestos 
with  Russia  iron  jacket  having  brass  band  trim- 
mings. The  well-established  "D"  slide  valve  is 
used  of  proper  proportions  adapted  to  the  surface 
and  speed  of  the  engines.  The  eccentric  for  oper- 
ating the  valve  being  arranged  to  fasten  in  position 
witli  a  cap  screw,  having  two  holes  for  set  screw  in 


Fig,  4. 

flue  surrounded  by  water,  extending  the  entire 
length  of  I  he  boiler,  in  the  front  end  of  which  is 
placed  the  furnace  with  the  bridge  wall  at  back  end 
of  the  grates,  which  are  of  unusual  length,  mak- 
ing a  long  furnace  and  ample  grate  surface,  which 
will  bo  appreciated  by  engineers,  particularly  when 
wood  is  used  for  fuel.  Back  of  the  bridge  wall  is  a 
combustion  chamber  the  entire  diameter  of  the 
furnace  flue,  its  rear  end  having  a  chamber  extend- 
ing upward  for  the  return  of  the  heated  gases 


2 


THE    AMERICAN  ENGINEER. 


July  4,  1891. 


through  a  series  of  best  quality  of  lap- welded 
tubes,  the  length  and  diameter  of  tubes  being 
properly  proportioned  to  the  size  of  the  boiler. 
The  rear  end  of  the  boiler  is  constructed  with  door 
for  the  ready  inspection  and  cleaning  of  that  por- 
tion of  the  boiler;  this  part  having  a  si^ecial  im- 
proved patented  flre-proof  Jining  which  protect} 


Fig.  B2,-Pendant  Pipe 

the  head  and  retains  the  heat  within  the  combus- 
tion chamber.  The  front  end  of  the  boiler  has  the 
furnace  fitted  with  substantial  double  plate  hinged 
door  and  also  hinged  doors  for  the  ash  pit  and  the 
smoke  bonnet,  the  latter  of  which  can  be  readily 
opened  by  turning  a  button,  and  free  access  is  had 
for  the  purpose  of  cleaning  or  examination  of  all 


boiler  of  the  Leffel  &  Co.'s  most  improved  design 
and  construction.  As  may  be  observed,  by  looking 
at  the  cut,  the  engine  frame  is  one  solid  casting, 
with  main  bearings  and  guides  all  in  one  piece,  the 
same  accurately  fitted,  and  upper  end  of  frame 
faced  in  lathe  and  cylinder  attached  to  samei  The 
frame  is  fastened  lo  saddles  which  are  attached 
separately  to  the  boiler.  The  cylinder  end  of  the 
frame  is  turned  accurately  in  lathe  and  the  guides 
for  the  cross-head  are  bored  out  in  exact  line  with 
the  cylinder,  making  a  concave  surface  to  the 
guides  so  as  to  insure  the  cross  head  from  any  pos- 
sible binding  or  heating  on  the  sides.  The  cross- 
head  is  furnishec  with  adjustable  shoes  on  both 
sides  fitted  with  gib  followers,  by  means  of  which 
all  wear  on  the  guides  can  be  taken  up  with  the  ut- 
most  nicety.  The  cylinders  are  "cast  of  carefully 
mixed  iron  so  as  to  insure  the  best  results  in  re- 
gard to  tenacity  and  density,  as  are  also  the  pis- 
tons and  valves.  The  well  established  "D"  slide 
valve  is  used  of  proper  proportions  adapted  to  the 
surface  and  speed  of  the  engines. 

The  boiler  is  built  of  best  60,000  pounds  tensile 
strength  steel  and  the  upper  tube  sheet  is  dropped 
below  the  water  line  and  an  extra  head  put  in  at 
the  top,  enabling  steam  dome  to  be  made  cone 
shaped,  thus  giving  ample  steam  room.  The  tubes 
are  best  lap-welded,  and  the  tube  holes  in  heads 
are  drilled  out.  Each  engine  and  boiler  is  fired  up 
and  carefully  tested  and  inspected  before  being 
sent  out,  insuring  all  parts  being  in  proper  work- 
ing order. 

The  company  build  this  engine  and  boiler  in 
three  .sizes,  viz:  3,  4i  and  horse  i^ower,  illustrated 
pamphlet  of  which,  replete  with  useful  and  valua- 
ble information,  will  be  sent  to  all  who  desire  it. 

THE  UPKIGHT  STEEL  BOIIjEK. 

The  latest  Leffel  upright  steel  boiler,  with  sub- 
merged upper  tube  sheet,  is  shown  by  Fig.  4.  It  is 
built  throughout  of  best  open  hearth  homogeneous 
steel  60,000  pounds  tensile  strength,  and  the  longi- 
tudinal seam  of  shell  is  double  riveted.  The  en- 
tire length  of  the  tubes  and  the  upper  tube  sheet 
are  submerged  in  water  and  the  steam  dome  is 
made  cone  shaped,  giving  ample  steam  room.  By 
having  the  tubes  under  wate/,  their  durability  are 


THE   BOLTON    HOT   WATER  HEATER 

The  accompanying  illustrations  (Figs.  Bl,  B2,  B3 
and  B4)  speak  for  themselves  so  plainly  that  hardly 
any  explanation  is  necessary.  Fig.  Bl  shows  a  No. 
25  Bolton  hot  water  heater  for  extra  large  work.  It 
is  a  double  fire -pot  boiler. 

An  advantage  claimed  for  this  construction  over 


Fig.  B3,-Toi>  of  Boiiton  Boiler. 

the  ordinary  "twinned"  cast  irpn  boilers  is  that 
when  only  one  flre-pot  is  in  use  the  heat  may  be 
made  to  pass  over  all  the  heating  surface  of  the 
combined  boilers,  by  closing  the  direct  draft  dam- 
per belonging  to  the  fire  box  that  is  in  use,  leaving 
open  the  damper  above  the  unused  fire  box.  In 
order  to  find  an  outlet,  the  heat  must  therefore 


the  tubes.  The  entire  boiler  is  constructed  of  steel, 
and  In  obtaining  one  of  these  boilers  the  purchaser 
can  rest  assured  of  procuring  the  very  best  article 
of  the  kind  at  present  manufactured,  as  the  manu- 
facturers guarantee. 

THE  IMPROVED  UPRIGHT  ENGINE  AND  BOILER, 

Fig.  3  'shows  a  combined  upright  engine  and 


Fig.  Bl. 

thus  great'y  increased,  as  they  are  not  subject  to 
super-heating  and  unequal  expansion.  Hand  holes 
are  provided  at  points  best  adapted  for  the  conve- 
nient cleaning  of  water  space  around  fire  box  and 
crown  sheet  over  same.  These  boilers  are  hand 
riveted,  and  the  tube  holes  in  head  are  drilled  out 
and  not  punched. 


pass  among  the  pipes  and  over  the  heating  sur- 
faces oi  the  entire  boiler. 

The  Bolton  heater  has  "a  record."  Its  history 
shows  that  some  good  may  come  from  Canada,  for 
it  was  used  in  the  Dominion  several  years  before  it 
was  introduced  into  the  United  States.  But  after 
it  crossed  the  line,  it  seems  to  have  stayed.  And, 
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according  to  the  testimonials  oi  those  who  have 
used  it,  the  Bolton  has  good  staying  qualities. 

Those  who  are  about  putting  up  new  buildings, 
or  contemplate  haying  a  heating  plant  for  next 
winter  would  do  well  to  get  an  illustrated  and  de- 
scriptive catalogue,  which  may  be  obtained 
from  the  Baker  &  Smith  Co.,  83  Jackson  Street, 
Chicago. 


ENGINE  FOUNDATIONS. 


There  ia  not  a  detail  in  engine  construction  and 
operation  that  merits  greater  consideration,  or  is  of 
greater  importance  to  the  successful  working  of  an 
engine,  than  the  foundation  upon  which  it  stands, 
says  the  Tradesman;  and  too  much  care  cannot  be 
accorded  it,  in  order  that  it  shall  have  ample 
spread,  stiffness,  unity,  and  adaptability  to  the 
movements  and  operation  of  the  parts  which  it  sup- 
ports.   It  should  be  so  bonded  and  tie.l  that  un- 


jointed  with  first  quality  of  cement,  and  the  whole 
capped  with  one  or  more  hard  blocks  of  stone  joint- 
ed and  placed  to  suit  the  engine  bed,  and  to  dis- 
tribute the  weight  over  as  great  an  area  as  possible, 
constitutes  the  best  foundation.  Where  bricks  'are 
scarce  the  foundation  above  the  concrete  bottom 
may  be  all  of  stone,  and  the  larger  the  stones  the 
better. 

Ordinary  rubble  work  is  not  to  be  relied  upon, 
the  only  capacity  for  retaining  and  uniting  the 
structure  as  a  whole  being  contained  in  the  ce- 
ment. The  irregular  shape  of  the  stones  forming 
the  rnbble  masonry  present,  through  their  lack  ol 
contact  with  each  other,  rather  a  precarious  and 
unreliable  bond,  and  the  cement  is  too  thinly  laid 
to  fix  tLem  permanently  in  their  position,  in  spite 
of  Uie  tlJiust  and  twist  of  engine  operation.  It  is 
far  better  to  mould  a  complete  foundation  of  con- 
c  etc,  capi  ing  it,  if  possible,  with  thick  solid  blocks 
already  menti(  ned  in  connection  with  the  brick 
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equal  settlement  shall  not  take  place,  and  the 
height,  weight  and  base  should  be  of  such  propor- 
tion that  when  the  engine  is  in  full  operation  there 
.shall  be  no  swaying  or  twisting  of  the  parts,  no 
heating  of  the  journals,  no  springing  or  tremor  of 
the  bed  ari.sing  from  an  unsuccessful  transmission 
of  the  strains.  The  higher  the  speed  and  revolu- 
tion, the  stiffer  and  more  solid  .should  be  the  foun- 
dation, and  the  greater  the  base  contact  with  the 
supjjorting  earth.  A  good  foundation  will  often 
decrease  the  defects  of  a  poor  bed,  provided,  of 
course,  that  such  engine  bed  be  properly  and  thor- 
ongiy  boltea  to  its  foundation.  When  properly 
cor.structed  and  tied  together,  the  engine  bed  and 
its  foundation  should  be  portions  of  one  complete 
whole,  inseparable  and  undisturbed  in  their  rela- 
tionship by  the  movements  of  the  engine  parts 
while  at  their  hardest  work. 

A  good  bottom  of  concrete  of  smooth  uijper  sur- 
face laid  upon  a  rock  or  solid  earth  bottom,  upon 
which  the  main  strwclnre  of  brick  is  laid  close  and 


foundations,  the  foundation  completed  and  thor- 
oughly set,  the  engine-frame  or  bed  may  be  placed 
in  po.sition  and  lined  up,  and  the  joints  filled  and 
packed  with  melted  sulphur. 

The  actual  nature  of  the  soil  or  bottom  upon 
which  the  engine  an'd  foundation  is  to  rest,  whether 
it  be  wet,  soft,  or  elastic,  whether  it  be  dry,  sandy, 
and  solid,  or  wti ether  it  be  a  rock  bottom,  to  which 
the  bed  may  be  immediately  fastened  with  a  mere 
leveling  foundation  between,  determines  the  nature 
extent,  and  scope  of  the  foundation,  while  the  size, 
weight,  and  power  of  the  engine  determines  its 
weight  and  bulk  to  prevent  vibration  or  tremor. 


Devastation  by  cloud  bursts  in  Iowa  has  cast  a 
gloom  over  the  bright  prospects  of  the  Sioux  City 
Corn  Palace.  Not  only  have  many  bridges  been 
swept  away,  but  many  acres  of  cereals,  corn  and  hay 
have  been  ruined.  The  Missouri  and  Mississippi 
rivers  have  risen  to  an  unusual  height,  and  caused 
great  damage. 


The  hydraulic  broaching  press  illustrated  by  the 
accompanying  cut  (in  this  column)  is  a  new  and  im- 
proved one,  with  variable  delivery  belt  pump  at- 
tached, manufactured  and  placed  on  the  market  by 
Messrs.  Watson  &  Stillman,  of  East  43d  street,  (Nos. 
204  to  210),  New  York  City. 

This  press  is  similar  in  design  to  their  plain  GO- 
ton  press  with  a  variable  delivery  belt  pump  at- 
tached, the  shaft  and  eccentrics  being  placed  at  the 
top  of  the  press  and  one  side  of  the  cylinder;  the 
shelf  at  the  side  of  the  lower  platen.  The  ma  n 
tension  rods  are  3  7-16  feet  in  diameter,  placed  in 
line  with  the  center  of  the  ram.  In  the  bed,  a 
square  block  is  inserted  which  is  bored  to  suit  the 
sized  shaft  on  which  work  is  to  be  done,  so  that  the 
resistance  can  come  close  to  the  shaft  and  not  cre- 
ate any  bending  action  upon  the  work,  and  cramp- 
ing the  shaft  as  it  is  forced  into  the  hole.  The 
opening  in  the  bed  beneath  the  block  is  carried 
through  the  base,  so  that  in  case  it  was  desired  to 
force  long  shalts  out,  it  may  be  done,  provided  a 
hole  is  made  in  the  floor  underneath.  A  small 
handle,  which  is  convenient,  shuts  off  the  action  of 
the  larg  '  pump,  and  a  si  all  lever,  operating  an  im- 
proved form  of  release  valve,  releases  the  pressure 


IMPBOVED  Hydraulic  Beoaching  Pbess. 

from  the  ram,  and  allows  it  to  be  drawn  back.  In 
casG  there  is  any  great  variety  of  work  a  special 
block  is  made,  which  can  be  easily  attached  to  the 
ram  proper,  and  this,  when  placed  in  the  press, 
shortens  the  clear  space  available.  As  the  strain  of 
driving  the  pump  lies  outside  of  the  main  tension 
rods,  small  ones  are  placed  outside  ot  the  bearings 
of  the  shaft.  One-third  of  the  base  lies  in  front  of 
the  center  line  of  the  main  bolts  in  the  100-ton  size 
instead  of  all  back,  as  is  shown  in  their  60-ton 
form.  One  of  their  safety  couplings  protects  the 
guage  from  injury  by  the  sudden  releasing  of  the 
pressure. 

These  tools  are  in  use  by  a  great  number  of  first- 
class  houses,  such  as  the  Brown  &  Sharpe  Manufac- 
turing Co  ,  Pratt  &  Whitney,  Hendey  Machine  Co., 
Lodge  &  Davis  Machine  Tool  Co.,  etc. 


Chicago  people  are  proud  of  their  weather.  Vis- 
itors in  1893  will  be  so  delighted  with  the  state  of 
the  atmosphere  on  the  South-eastern  border  of 
Lake  Michigan,  they  think,  that  ^they  will  forever 
after  make  the  "Windy  City"  their  summer  resort. 
The  population  of  Chicago  is  increaf-ing  rapidly, 
and  this  metropolis  of  the  west  is  expected  to  sur- 
pass the  Empire  City,  by  which  title  New  York  is 
usually  designated,  and  that  in  the  near  future. 
And  the  marginal  difference  of  population  Is  small. 


4 


THE   AMERIOATSr  ENGINEER. 


JtTiiT  4,  1891. 


PUBLISHED  BY 


THE  AMERICAN   ENGINEER  PUBLISHING  GO 


MERRICK  COWLES,     President  and  General  Manager. 

WILLIAM  HUGHES,  Editor 

JEFFERSON  YOUNG,  JR.,        -       -       Associate  Editor. 


Speciai,  Eastern  REpnESENTATiVE : 
S,  P.  Ridley,  348  Congress  St.,  Boston,  Mass. 


TO  WHOM  IT  MAY  CONCERN. 
This  is  to  certify  that  THE  AMERICAN   ENGINEER,  of 

Chicago,  III.,  is  the  only  duly  authorized  official  organ 
Of  The  American  Order  of  Steam  Engineers. 

JEFFERSON   YOUNG,  JR. 
Supreme  Chief  Engineer  A.  O.  of  S.  E. 


Mention  AIVIERICAN    ENGINEER  When  Writ- 
ing: to    our  Advertisers. 


Subscription  in  United  States  and  Canada,  -92.00  per  year. 
Siibacription  Price  for  Foreign  Countries,  if?3.00  per  year. 

Advertising  Rates  given  on  application  to  Office  of  Pub- 
lication. Address  all  comuinnicatioiis,  and  make  nil  checks, 
drafts,  and  money  orders  payable  to 

THE  AMERIGIIN  ENGINEER  PUBLISHING  CO.. 

PONTIAC  BUILDING,  358  DEAUBOIIN  STREET, 
CHICAGO,  ILL. 


Entered  at  Chicago  Post    Offi'-e  as  Seccud  Class  Matter. 


Contents  ok  this  Number. 


ARTICLES: 

A  Genius,  by  S.  Christie   ii 

IJoiling  Bricks  In  Tar   9 

Bolton  Hot-Water  Heater  {Ulustraled.)   2 

Compound  and  Plain  Engines   4 

Compression  in  Steam  Engines  9,10 

Condensation  of  Steam  in  the  Cylinder   7 

Engine  Foundations   ;j 

Fixed  Hydrocarbon  Oil  Engine.,   4 

For  the  Benefit  of  the  Grand  Council  of  Pennsylva- 
nia  4 

Leffel  Steam  Engines  and  Boilers  {llhiitti-ated.) .....  1 

Making  Wood-Screws  Fifty  Years  Ago  and  Now  8,  9 

Points  on  Oil  Economy   H 

Ship  of  the  Future   0 

Steam  Engine  Indicators                                      ......  i; 

Supreme  Council  Meeting   7 

Watson  and  Stillman  Improved  Hydraulic  Broaching 

Vxeas  {Illnstlratpd)   3 

CONTUACTS  OPEN   10 

CORRESPONDENCE : 

Aki-on  Boiler  Explosion   7 

Buckeye  Council,  No.  4,  Canton,  O   7 

Multnomah  Council  Progressing..   7 

DIRECTORY  VII 

EDITORIAL  NOTES:   4 

ELECTRICITY: 
I— Pulses  or  Waves  5^  6 

HARRY  HOHN  FUND   9 

LITERARY : 

"An  Honest  Hypocrite."   ]0 

Scribbler's  Magazine  for  .July  (and  x\ugust)   10 

SPECIAL  BUSINESS  NOTICES: 

Wm.  Baragwanath  &  Son   10 

Hoppes  Manufacturing  Co   10 

Multiple  Speed  ana  Traction  Co  '.   10 


Delegates  to  the  meeting  of  the  Supreme  Coun- 
cil, at  Syracuse,  N.  Y.,  will  be  on  their  way,  or  pre- 
paring to  start,  by  the  time  our  next  issue  will  be 
published.  The  Supreme  Chief  Engineer  invites 
them  to  go  to  church  in  a  body,  on  Sunday  even- 
ing, to  put  them  in  a  good  state  of  mind  for  the 
business  and  pleasures  of  the  coming  week.  This 
is  somewhat  reversing  the  Shakesperean  order,  for 
the  American  Order  of  Steam  Engireers  seem  to 
put  greater  stress  on  a  good  beginning  rather  than 
merely  saying,  "All's  well  that  ends  well."  They 
will  Ijegin  well,  and  trust  to  Providence  to  bring 
them  to  a  good  end. 


CoNTKiBUTiONs  to  the  Harry  Hohn  Fund  ir  ateri- 
alize  somewhat  slowly.  Many  have  intimated  that 
they  are  going  to  contribute.  But  the  names  of 
those  who  have  "done  it"  are  not  yet  numerous. 
In  a  case  of  this  kind  delays  have  a  tendency  to 
lead  to  forgetfulness.  But  we  hope  this  case  will 
not  be  thrown  on  the  shelf.  Three  new  contribu- 
tors appear  in  this  issue,  aggregating  $20.  And  we 
would  call  special  attention  to  a  communication 
from  the  treasurer  of  this  fund,  Mr.  Franklin  K. 
Moore,  who  states  that  some  make  checks  and  mon- 
ey orders  payable  to  others.  All  contributions  to 
this  fund  ishould  be  made  payable  to  Mr.  Moore. 


FOR  THE  BENEFIT  OF  THE  GRAND  COUN- 
CIL   OF  PENNSYLVANIA. 

Kensington  vs.  Southwahk. 

There  will  be  an  excursion  of  all  the  councils  in 
and  about  Philadelphia  to  Brandywine  Springs,  on 
Saturday,  August  1st.  This  is  a  splendid  place. 
There  is  a  large  pavilion  to  dance  in,  with  theater 
and  baseball  ground . 

Kensington  Council  has  challenged  Southwark 
Council  to  a  game  of  baseball  on  the  day  mentioned, 
and  we  are  looking  forward  to  a  good  time,  when 
with  our  wives  and  children  we  may  spend  a  day 
of  real  pleasure.  Bro.  Hugh  Gorman  and  the  Com- 
mittee on  Good  of  the  Order  have  charge  of  the 
matter. 

I  will  be  sure  to  send  the  result  of  this  game  of 
baseball  to  the  American  Engineer.  It  will  be  the 
feature  of  the  excursion.  Some  of  the  boys  have 
already  gone  into  training  for  the  eveni;.  Frater- 
nally, James  Lightroot,  Cor.  Engr.  Kensington 
Council,  No.  3,  A.  O.  S.  E. 


FIXED    HYDRO-CARBON    OIL  ENGINE. 


The  prominent  novelty  of  the  Bath  and  West  of 
England  Show  at  Bath,  says  Tro>i,  is  unquestiona- 
bly the  fixed  hydro-carbon  oil  engine  of  Messr.j.  E. 
Griffin  <&  Co.,  Kingston  IrouAvorks,  Bath,  and  which 
engine  we  purpose  shortly  to  illustrate  and  de- 
scribe in  detail.  This  engine  is  the  most  recent  in- 
vention of  Mr.  S.  Griffin,  the  patentee  of  the  well- 
known  Griffin  gas  engine,  and  has  just  been  de- 
signed with  a  view  to  the  highest  possible  efficien- 
cy, combined  with  simplicity,  both  in  operation 
and  mechanical  detail.  Its  present  developnient  is 
due  to  a  long  series  of  careful  experiments,  in 
which  every  element  of  uncertainty  or  complica- 
tion has  (as  far  as  possible)  been  traced  and  re- 
moved, these  results  being  further  established  by 
the  long  practical  experience  which  Mr.  Griffin  has 
had  in  the  working  out  of  this  class  of  motor.  The 
engine  is  of  the  horizontal  type,i-esembling  in  gen- 
eral appearance,  an  ordinary  single-acting  Griffin 
gas  engine,  having,  however,  in  addition,  an  air 
pump,  an  air  reservoir,  a  petroleum  reservoir,  and 
a  vaporising  apparatus.  The  details  for  operating, 
governing,  and  igniting  the  working  charge  are  en- 
tirely novel.  The  completely-successful  perform- 
ance of  the  engine,  both  from  a  mechanical  as  well 
as  an  economical  point  of  view,  bear  the  fullest  tes- 
timony to  the  soundness  of  the  principles  em- 
ployed. The  petroleum  is  contained  in  a  tank 
placed  in  the  base  of  the  engine,  holding  a  suffi- 
cient supply  for  a  day's  full  work.  A  special  ad- 
vantage in  this  arrangement,  however,  is  that  the 
petroleum  not  being  under  pressure,  the  tank  can 
be  recharged  at  any  time  while  the  engine  is  work- 
ing. This  is  a  most  important  practical  advantage. 
The  petroleum  passes  from  this  tank  by  a  small 
pipe  to  the  spraying  apparatus,  where,  by  means 
of  a  special  jet.  it  is  converted  into  fine  spray,  and 
afterwards  vaporised.  The  spraying  apparatus  is 
of  very  simple  conctruction,  having  no  tendency 
to  become  deranged  m  working,  and  can  be  in- 
spected in  a  moment  while  the  engine  is  running. 
The  governing  apparatus  embodies  an  entirely  new 
principle,  by  means  of  which  a  most  perfect  con- 
trol of  the  motion  is  maintained,  while  the  highest 
possible  economy  is  said  to  be  effected.  The  move- 
ment both  of  the  inlet  as  well  as  the  exhaust  valves, 
is  dependent  on  the  governor,  by  means  of  which 
their  motion  is  rendered  continuous  or  intermit- 
tent, according  to  the  load  on  the  engine.  When 
running  light,  the  engine  may  make  as  many  as 
twenty  revolutions,  between  two  impulses,  there 
being  no  movement  of  any  valve  during  the  whole 
of  these  revolutions,  while  the  piston  during  the 
same  time  is  relieved  of  all  the  negative  work  of 
charging  and  exhausting  the  cylinder.  It  will  thus 
be  seen  that,  while  wear  and  tear  is  greatly  re- 
duced, economy  in  light  and  intermittent  running 
is  proportionately  improved.  The  low  working 
temperature  of  the  cylinder,  due  to  the  same  cause, 
not  only  largely  reduces  the  amount  of  jacket  water 
required,  but  also  i^roportionately  increases  net 
efficiency  by  largely  reducing  internal  friction,  and 
wear  and  tear.  The  igniting  apparatus  is  of  simple 
description,  and  by  its  means  a  small  quantit.y  of 
petroleum  is  intimately  mixed  with  a  proportion  of 
atmospheric  »jr,  aud  caused  to  impinge  on  a  small 


incandescent  ignition  tube,  absolutely  reliable  ig- 
nition being  (ibtamed.  The  igniting  apparatus,  it 
is  said,  does  not  consume  more  than  one  pint  of  pe- 
troleum for  a  working  day  of  ten  hours,  while  the 
combustion  is  so  perfect  that  nothing  but  a  small 
blue  flame  is  visible,  and  this  is  absolutely  free 
from  all  smell,  or  unconsumed  vapour.  From  our 
inspection  of  this  engine  we  cannot  resist  the  con- 
clusion that  it  is  a  simple,  reliable,  and  economical 
motor,  free  from  danger,  ready  for  use  at  five  min- 
utes' notice,  and  suitable  for  every  kind  of  work, 
in  any  climate. 


COMPOUND    AND    PLAIN  ENGINES. 

The  compound  and  triple  expansion  engines  are 
certainly  economical  in  the  amount  ot  coal  that  is 
required  to  run  the  boilers  by  which  they  are  fur- 
nished with  steam.  A  plain  non-condensing  engine 
requires  thirty  pounds  of  water  converted  into 
steam,  the  boiler  being  at  ninety  pounds  pressure, 
to  give  one  horse  power.  A  compound  condensing 
engine  requires  twenty  pounds  of  water  converted 
into  steam,  the  boiler  being  at  from  125  to  140 
pounds  pressure,  to  give  one  horse  power.  Thus  it 
will  be  seen  that  to  run  the  compound  condensing 
engine  requires  one-third  less  fuel  to  obtain  one 
horse  power  than  is  required  to  obtain  one  horse 
power  with  a  plain  non-condensing  engine,  which 
is  a  saving  in  the  cost  of  coal  of  25  to  30  per  cent. 

With  a  triple  expansion  engine  it  requires 
thirteen  pounds  of  water  converted  into  steam,  the 
boiler  being  at  175  to  200  pounds  pressure,  to  obtain 
one  horse  power. 

Doubling  the  pressure  in  the  boiler  with  one- 
third  more  coal  doubles  the  power  obtained  from 
the  engine.  Thus  it  will  be  seen  that  the  power 
obtained  is  greater  in  proportioa  than  the  extra 
amount  of  coal  used  to  increase  the  pressure  of  the 
steam  in  the  boiler. 

This  saving  in  the  coal  bills  by  the  use  of  com- 
pound and  tripple  expansion  engines  is  coming  to 
be  appreciated. 

Although  there  is  a  saving  in  fuel  obtained  from 
the  use  of  compound  engines,  etc.,  there  is  an  ad- 
vantage m  their  use  only  in  large  plants,  as  it  does 
not  pay  to  put  in  a  compound  engine  of  only  If  0  to 
150  horse  power.  Compcund  and  triple  expansion 
engines  range  in  power  from  250  horse  power  np. 

As  regards  the  Jiigh  pressure  of  steam  caiTied  by 
boilers  for  compound,  triple  expansion  and  quad- 
ruple expansion  engines,  it  may  be  said  that  a 
tubular  boiler  cannot  be  employed,  as  the  risk  of 
explosion  is  too  great,  and  that  a  sectional  boiler 
must  be  used.  The  great  advantage  of  a  sectional 
boiler  is  its  practical  freedom  from  risk  of  explo- 
sion, as  if  one  section  is  over- taxed  the  boiler  is  not 
destroyed.  This  is  an  important  item  and  well- 
known  to  all  users  of  compound,  triple  expansion 
or  quadruple  expansion  engines  across  the  water. 

High  pressure  boilers  are  tested  for  two  pressures; 
a  testing  pressure  and  a  working  pressure.  The 
testing  pressure  is  the  capacity  of  the  boiler  for 
farrying safely  a  maximum  amount  of  steam,  and 
the  working  pressure  is  the  pressure  at  which  the 
boiler  is  supposed  to  be  run  in  actual  service.  The 
testing  pressure  is  always  made  at  the  boiler  manu- 
facturer's works  before  being  sent  out  and  is  one- 
third  greater  than  the  working  pressui'e. 

To  a  small  manufacturer  running  a  tubular  boiler 
and  a  plain  non-condensing  engine,  the  high  pres- 
sure at  which  some  of  the  boilors  in  Europe  are  run 
is  a  revelation.  For  instance,  the  London  Electri- 
cal Supply  Corpc ration  (Limited),  of  Deptford, 
runs  five  boilers,  whose  testing  pressure  is  300 
pounds  each,  and  whose  working  pressure  is  200 
pounds.  Some  of  the  boilers  are  very  large,  being 
1500  horse  power.  There  is  also  m  use  at  the  works 
of  Alexander  Turnbull  &  Co.,  engineers,  Bishop- 
briggs,  Glasgow,  a  51  horse  power  boiler  with  a 
testing  capacityiof  300  pounds. 

These  concerns  using  these  high-pressure  boilers 
and  triple  expansion  and  quadruple  expansion 
engines  eftect  great  savings  in  their  coal  bills, 
which  are  enormous  anyway,  and  if  they  were  put 
in  low  pressure  boilers  and  plain  non- condensing 
engines,  their  books  could  but  show  a  considerable 
falling  oft  in  profits.  All  through  England,  the 
Continent,  India  and  Canada,  these  high-pressure 
boilers  are  used,  and  their  general  introduction  Into 
the  United  States  is  but  a  matter  of  time. 
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ELECTRICITY. 


Dynamo  tenders  and  superintendents  of  electric 
light  or  electric  power  circuits  have  sprung  up 
numerously,  all  during  the  past  decade,  and  electri- 
cal industries  have  assumed  vast  proportions. 

Several  of  our  subscribers  are  already  in  charge 
cf  electric  machines;  and  a  great  numoer  expect  to 
be,  in  the  near  future.  The  latter,  who  are  not  yet 
"iu  it,"  are  uncommonly  anxious  to  know  -'all  about 
it.'  Many  of  them  hav.e  a  vague  idea  that  expert 
electricians  know  exactly  ■svliat  electricity  is,  and 
are  complete  masters  of  it.  This,  however,  is  a 
great  mistake.  No  one  kno  vs  what  electricity 
really  is.  Those  who  know  m  j  st  about  it,  do  not 
pretend  to  know  what  it  is.  And,  as  Prof.  Houston 
says,  in  his  Electrical  Dictionary,  electrical  science 
has  now  advanced  sufficiently  far  to  recognize  the 
fact  that  the  exact  nature  of  electricity  is  not 
known. 

For  all  that,  there  is  much  to  be  known,  in  order 
to  enable  one  to  furnish  light  or  power  by  means 
of  electricity.  And  the  more  one  knows  ol  the  laws 
of  electrical  science,  he  is  all  the  better  fitted  to 
even  attend  a  dynamo,  if  nothing  more.  And  we 
propose,  in  these  columns,  to  imi^art  as  much  in- 
formation as  possible  in  the  way  that  will  be  most 
likely  to  help  those  w  ho  are  anxious  to  learn  as 
mucii  as  they  can  concerning  the  application  of 
electricity  for  the  service  of  man,  especially  for 
electric  light  and  electric  power. 

If  those  interested  will  follow  us  closely,  and 
make  a  few  experiments  (which  maj'  be  done  at  a 
trifling  cost)  in  the  way  we  may  point  out,  as  we 
.  proceed,  tliey  may  derive  great  benefit  therefrom. 
One  man,  by  himself,  in  a  little  place  at  home,  or 
perhaps  in  his  engine  room,  may  educate  himself  in 
this  way  to  an  extent  that  will  amaze  him. 

A  few  joining  together,  as  a  club  or  class,  would 
be  a  far  better  plan,  as  a  number  could  heliJ  each 
other  and  create  enthusiasm.  But  the  best  plan  of 
all  would  be  for  the  councils  of  the  American  Order 
of  Steam  Engineers  to  have  "electrical  nights,"  and 
make  electrical  science  a  si^ecial  study.  A  number 
of  first-class  electricians,  with  whom  we  have  com 
municated  on  ^the  subject,  have  expressed  their 
willingness  to  give  instruction,  experimentally  and 
otherwise,  if  such  councils  choose  to  enter  upon 
such  a  course  of  study  as  we  have  indicated. 

Then  again,  those  who  have  been  "through  the 
mill,"  and  have  learnt  to  run  electric  machines  and 
operate  light  or  power  circuits,  can  furnish  inter- 
esting facts,  if  they  be  generous  enough  to  relate 
their  experience  for  the  benefit  of  others.  It  is  in 
this  way  that  electrical  science  has  been  advanced 
so  far  as  it  has.  One  man  has  fallen  upon  this  dis- 
covery, another  upon  that,  and  by  comparing  notes 
much  progress  has  been  made.  For,  although  no 
one  knows  what  electricity  really  is,  electrical  stu- 
dents and  inventors  have  noticed  that  by  doing 
certain  things  there  would  be  certain  results.  And 
some  important  discoveries  have  been  made  qu.te 
accidentally.  For  instance,  a  careless  workman,  at 
the  Vienna  Universal  Exposition,  found  some  wires 
trailing  along  the  ground  which  belonged,  as  he 
suxjpo.sed,  to  a  (iramme  generator  that  was  not  then 
running,  and  he  fastened  the  ends  of  those  wires  in 
the  terminals  of  that  machine,  when,  to  his  utter 
amazement,  the  machine  revolved  rajjidly.  Upon 
investigation  it  was  ascertained  that  the  wires 
which  the  man  had  jjicked  up,  and  connected  to 
the  dynamo  that  was  not  running  (until  the  wires 
were  fa.stened  thereto;,  belonged  to  another  electric 
machine,  that  was  in  operation,  some  distance  off. 
Just  in  i'  at  way  it  was  discovered  that  one  electric 
machine  would  work  another,  while  a  considerable 
distance  apart,  and  that  was  the  beginning  of  the 
application  of  electrical  ijower,  or  the  transmission 
of  energy  by  means  of  the  electric  current.  And 
to-day  electric  generators  sux>ply  electricity,  or 
wnat  is  commonly  called  electric  power,  from  a 
central  station  to  almost  any  distance  required,  and 
for  any  purpose  that  may  be  desired.  Sewing  ma- 
chines, church  organs,  passenger  elevators,  mining 
machinery,  and  other  devices  requiring  energy  to 
operate  them,  obtain  all  that  is  neces.sary  by  the 
electric  current. 

Theorie;;  have  helped  in  vestigator.s  and  students 
considerably.  And  before  proceeding  with  the 
practical  side  of  the  matter,  we  will  briefly  state 


what  are  the  leading  theories  tnat  have  been  ad- 
vanced, at  different  times,  to  try  to  explain  electri- 
cal phenomena,  or  the  result  of  electrical  applica- 
tions. 

I. -PULSES   OR  WAVES. 

Advocates  of  the  wave  theory,  to  account  for  what 
is  called  electricity,  think  that  waves  of  force  jjen- 
etrate  substances  just  as  sound  waves  pass  through 
the  air,  and  that  what  is  generally  called  electric 
current  is  onlj^  a  motion  of  the  force  waves.  Dr.  J. 
Solis  Cohen,  gives  some  extremely  interesting  ex- 
planations of  various  forms  of  motion  as  fol- 
lows:— 

"The  ijeculiar  form  of  motion  which  gives  rise  to 
the  sensation  of  sound  is  that  form  known  as  oscilla- 
tion or  vibration;  a  motion  that  repeats  itself  at 
regular  intervals, — a  motion  to  and  fro,  up  and 
down,  forward  and  backward, — the  motion  of  a 
pendulum,  of  the  balance-wheel  of  a  watch,  of  the 
strokes  of  a  trip-hammer,  of  a  ball  kept  tossing  in 
the  air,  etc.  The  effect  upon  the  air  is  to  produce 
alternate  condensation  and  rarefaction  in  spherical 
waves  or  undulations,  radiating  from  the  centre  of 
disturbance.  When  this  sort  of  motion  is  not  ex- 
cessively rapid,  that  is  to  say,  when  it  recurs  less 
frequently  than  sixteen  repetitions  in  the  second  of 
time,  it  is  too  sluggish  to  rouse  the  organ  of  hear- 
ing, and  i^roduces  merely  some  of  the  ordinary 
manifestations  of  mechanical  force,  as  we  see  in  the 
industrial  arts.  But  when  it  is  more  frequent  than 
sixteen  times  per  second,  there  is  special  manifesta- 
tion of  sound,  whatever  the  physical  work  that  may 
be  going  on; and  the  pitch,  intonation,  oracuteness 
of  the  sound  rises  in  direct  proportion  to  the  in- 
creased frequency  of  the  motion  (like  the  musical 
whiz  of  a  steam  saw,  when  sawing  lumber,  for  ex- 
ample), until  at  the  rate  of  from  thirty  tnousand  to 
forty  thousand  repetitions  per  second,  the  effect  be- 
comes so  shrill  and  sharp  as  gradually  to  transcend 
human  powe.i  of  hearing  it;  when  all  sound  ceases, 
and  our  ears  are  silent  to  the  increased  motion. 
There  is  abundant  evidence,  however,  to  show  that 
vibrations  even  still  more  rapid  can  be  heard  by  in- 
sects and  other  animals.  The  physical  reason  that 
such  rapid  vibrations  fail  to  impress  the  organ  of 
hearing, is  probably  due  to  the  fact  that  they  are 
too  rapid  for  the  weight  or  density  of  the  nerve 
fibres  to  respond  to,  and  that  before  these  fibres 
have  time  to  recover,  as  it  were,  from  the  forward 
motion  of  one  oscillation,  the  others  come  on  behind 
with  such  rapidity  as  to  keep  the  nerve  fibre 
pressed  still,  or  dampened,  as  it  were,  so  that  it 
has  no  opportunity  to  vibrate,  and  is  consequently 
silent. 

•'Away  beyond  the  limits  of  audition  (or  hearing) 
among  vibrations  the  rapidity  of  which  we  cannot 
realize,  amounting  to  tens  of  millions  per  second, 
the  special  physical  manifestation  is  perceived  as 
Electricitv;  and  far  beyond  the  limits  of  electric 
excitation,  where  the  motion  begins  to  be  executed 
in  hundred  of  millions  of  vibrations  per  second,  the 
manifestation  of  the  motion  is  heat;  and  when  the 
frequency  of  vibration  amounts  to  several  hundreds 
of  millions  per  second,  (he  manifestation  is  light; 
and  beyond  the  limits  of  light,  the  motions  i:)roduce 
those  still  occult  forces  of  decomi:)osition  and  re- 
composition  known  as  chemical  action.  Hence 
chemical  action,  light,  heat,  electricity,  sound,  and 
mechanical  force  are  all  manifestations  of  one  uni- 
versal force — moiion.  As  these  manifestations  are, 
to  a  certain  extent,  convertible  one  into  another, 
we  are  led  to  the  comi)rehension  of  a  grand  funda- 
mental ijrinciple  of  science  known  as  the  correlalion 
of  forct'H. 

"Strike  a  match, — one  of  the  most  wonderful  in- 
ventions of  human  ingenuity,  by  the  way, — and  you 
may  demonstrate  several  of  these  points  at  one 
stroke;  a  trite  experiment,  it  is  true,  but  striking 
and  brilliant,  both  literally  and  intellectually.  The 
friction — mechavicul  force — develops  a  lapid  vibra- 
tion of  the  air  around  the  head  of  the  match,  pro- 
ducing one  kind  of  nound,  while  the  explosion  pro- 
duces another;  hr.al.  is  communicated  to  the  wood 
of  the  Ijody  of  tht;  match,  which  becomes  warm  to 
the  fingers  that  hold  it;  UijlU  is  iiroduced  by  the 
explosion  and  subsequent  ignition  of  the  match, 
and  t)ie  wood  burns;  and  chemical  action  results,  as 
evinced  by  the  cloud  of  phosphoric  acid,  and  the 
oxidization  of  the  hydro-carbon  of  the  burning 
wood;  while,  furthermore,  the  presence  of  elecirici- 


ty,  always  generated  in  chemical  action,  might  be 
demonstrated  were  an  electroscope  or  electrometer 
in  proper  connection  with  the  match.  Here,  then, 
we  have  a  variety  of  motions  excited,  illustrating 
the  entire  series  of  forces. 

"Rapid  vibrations  (at  a  rate  exceeding  sixteen  per 
&econd),then  produce  a  peculiar  effeot, which  excites 
that  s^jecial  sensation  which  is  termed  sound.  At 
this  rate  of  sixteen  vibrations  per  second,  the  sound 
is  a  low  rumble,  which  almost  admits  of  perception 
of  the  coalescence  of  the  sixteen  vibrations  into  a 
deep  tone,  as  in'the  sound  from  the  longest  organ 
pipe,  which  is  thirty-two  feet  in  length,  and  is 
tuned  to  C  of  l&i  vibrations  per  second. 

"The  more  rapid  the  vibrations,  tht  higher  in 
pitch  becomes  the  sound.  *  *  *  The  influence 
of  the  pitch  of  a  sound  in  exciting  a  silent  instru- 
ment attuned  to  the  same  pitch  is  well  known  to 
musicians.  The  response  of  a  glass  gas-globe  to 
certain  tones  of  the  voice,  for  example,  or  the  rat- 
tling of  a  pane  of  glass  from  a  similar  cause,  must 
be  familiar  to  all.  The  waves  of  sound  set  up  in 
the  first  instance  are  powerful  enough  to  start  the 
vibration  of  the  responding  body.  The  effect  is 
mechanical  altoge*<her.  It  is  similar  to  the  effect 
of  rhytfimic  vibration  of  a  suspended  bridge  which 
may  accumulate  force  enough  to  throw  it  down. 
Hence  marching  in  time  is  prohibited  upon  suspen- 
sion bridges.  There  is  an  old  saying  that  a  bridge 
of  this  kind  could  be  destroyed  by  continuously 
fiddling  on  a  note  of  the  same  pitch  as  that  of  the 
bridge,  from  mere  accumulation  of  force  in  the 
sonorous  waves.  Heavy  bells  are  started  by  com- 
mencing with  gentle  impulses  in  rythmic  accord 
with  the  proper  oscillation  of  the  bell." 

To  quote  from  "Middlemarch,"  Chap.  XXX,: 

"How  will  you  know  the  pitch  of  that  great  bell 
Too  large  for  you  to  stir?  Let  but  a  flute 
Play  'neath  the  fine-mixed  metal  !   Listen  close 
Till  the  right  note  iiows  forth,  a  silvery  rill : 
Then  shall  the  huge  bell  tremble— then  the  mass 
With  myriad  waves  concurrent  shall  repsoad 
In  low,  soft  unison." 

It  was  an  application  of  this  law,  in  all  probabili- 
ty, that  destroyed  Jericho.  Trains  going  over  the 
suspension  bridge  at  Niagara  Falls  are  obliged  to 
proceed  very  slowly,  or  else  they  would  start  such 
waves  of  vibration  in  the  structure  that  would  de- 
stroy it  in  short  order.  Street  cars  and  carriages 
are  obliged  to  pass  over  Chicago's  numerous  bridges 
at  a  comparatively  slow  pace.  Few  of  the  drivers, 
or  even  the  bridge-tenders,  know  the  main  reason 
why.  But  the  chief  engineers  know  that,  although 
these  are  not  exactly  suspension  bridges,  yet  the 
law  of  vibration  and  wave  force  would  soon  exert 
itself  if  their  "music"  was  once  set  agoing;  and  if 
electrified  in  that  way  they  would  fall  as  surely  as 
the  walls  of  Jericho  fell.  We  know,  of  course,  that 
past  theologians  ridicule  the  idea  that  Jericho's 
walls  fell  in  accordance  with  natural  laws.  Even 
such  a  famous  commentator  as  Dr.  Adam  Clarke, 
who  flourished  the  very  first  part  of  this  centui-y, 
says;  "There  has  been  much  learned  labor  spent 
to  prove  that  the  shouting  of  the  people  might  be 
the  natural  cause  that  the  wall  fell  down.  To  wait 
here,  either  to  detail  or  refute  any  such  arguments, 
would  be  lost  time;  enow  of  them  may  be  seen  in 
Scheuchzer.  *  *  *  The  blowing  of  the  trum^jets 
and  the  shouting  of  the  people,  were  too  contempti- 
ble to  be  used  even  as  instruments  in  this  work, 
with  the  expectation  of  accomplishing  it  in  a 
natural  way." 

Now,  what  did  occur,  according  to  the  accepted 
narrative?  When  Joshua  was  by  Jericho,  he  was 
confronted  by  a  strange  visitor  (sent  from  God  in 
some  way)  who  told  him  what  to  do  in  order  to  take 
the  city.  And  following  these  instructions,  the 
seven  priests  blew  their  jubilee  trumpets,  which 
were  made  out  of  rams'  horns,  before  the  strange 
visitor,  who  gave  directions  how  to  act,  and  no 
doubt  explained  what  pitch  to  blow  in  (else  why 
experiment  before  the  Lord — in  the  person  of  the 
stranger  Avho  had  come  "as  captain  of  the  host  of 
the  Lord").  The  city  was  a  small  one,  and  it  was 
surrounded  by  a  host  of  nearly  600,000  fighting- 
men,  beside  from  two  to  three  millions  of  people 
that  were  with  them.  It  was  only  the  military  por- 
tion of  the  invaders  that  marched  around  the  city, 
probably.  "And  Joshua  had  commanded  the  peo- 
ple, saying.  Ye  shall  not  shout,  nor  make  any  noise 
with  your  voice,  neither  shall  any  word  proceed 
out  ol  your  mouth,  until  the  day  I  bid  you  shout; 
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then  sliall  ye  shout" — with  a  vengtance,  so  to 
speak.  But  the  priests  "went  on  continually,  and 
blew  with  the  trumpets."  This  was  done  early  for 
six  consecutive  mornings.  The  sound  of  the  trum- 
pets and  the  tramp  of  about  600,000  soldiers,  thus 
regularly,  brought  the  walls  of  the  city  into  tune, 
so  to  speak,  and  set  their  particles  (harmonized  in 
that  way)  in  motion,  and  set  up  a  powerful  current. 
The  host  of  people  had  also  become  habituated  to 
the  continuous  sound  of  the  trumpets,  and  their 
voices  had  become  pitched  accordingly.  By  the 
seventh  morning,  the  sound  of  the  trumpets  had 
brought  the  vibrations  set  up  in  "the  walls"  into  a 
pitch  ready  to  receive  the  great  force  of  motion 
that  subsequently  came  from  the  people's  throats. 

"And  it  came  to  pass  on  the  seventh  day,  that 
they  rose  early  about  the  dawning  of  the  day  and 
compassed  the  city  after  the  same  manner  seven 
times,  only  on  that  day  they  compassed  the  city 
seven  times.  And  it  came  to  pass  at  the  seventh 
time,  when  the  priests  blew  with  the  trumpets, 
Joshua  said  unto  the  people,  Shout;  for  the  Lord 
hath  given  you  the  city." 

This  latter  expression  may  sound  a  little  strange, 
and  may  be  ridiculed  by  our  friend  Col.  Kobt.  G. 
Ingersoll.  But  it  is  a  common  expression  even  in 
these  days.  For  instance,  when  the  last  Bepubli- 
can  National  Convention  was  held  in  Chicago,  the 
nominator  of  Michigan's  candidate  (Col.  Alger)  de- 
clared the  choice  was  from  the  Lord.  The  advo- 
cates of  Judge  Walter  Q.  Gresham  for  the  presiden- 
cy also  declared  that  God  Almighty  was  guiding 
them,  and  that  the  divine  guidance,  combined  with 
the  tin -pail  brigade,  would  lead  them  to  victory 
sure.  This  assertion  of  Joshua  is  commonplace 
enough  when  we  take  a  broad  view  of  it.  Even  the 
modern  politician  knows  that  human  events  are  de- 
cided upon  in  heaven,  and  that  the  Most  High, 
throughout  all  the  ages,  lifts  up  one  and  puts  down 
another — carrying  out  the  aivine  purposes  by 
pressing  on  the  springs  of  human  action.  Those 
ambitious  men,  who  remember  that  fact,  take  their 
defect  as  gracefully  as  possible. 

But,  to  return  to  Jericho.  "And  it  came  to  pass, 
when  the  people  heard  the  sound  of  the  trumpet, 
and  the  people  shouted  with  a  great  shout,  that  the 
wall  fell  down  flat."  In  other  words,  the  people, 
when  the  right  time  had  come,  listened  attentively 
to  the  sound  of  the  trumpets,  and,  pitching  their 
voices  in  accord  therewith,  shouted  as  loudly  as 
possible,  and  thereby  set  up  such  a  wave  of  force 
that  increased  the  vibrations  that  had  been  grad- 
ually set  up  in  the  walls  so  that  they  fell.  That  is, 
some  portions  fell,  so  as  to  open  the  way  for  the 
hosts  of  Israel,  to  enter  in.  It  is  evident  that  the 
wnole  walls  did  not  fall.  Kahab,  the  harlot's  house 
was  "on  the  wall"  somewhere,  and  a  line  of  scarlet 
thread  hanging  out  of  her  window  signified  the  por- 
tion that  was  not  to  be  attacked  unto  destruction. 
The  shouting  was  done  against  some  other  sec- 
tion. 

The  Scriptures  do  not  inform  us  how  the  walls  of 
Jericho  were  constructed,  or  of  what  material, 
which  IS  important  to  know  from  an  electrical 
standpoint.  The  Targum  intimates  that  the  place 
was  very  strong,  having  "gates  of  iron,  and  bars  of 
brass."  The  Inhahitants  evidently  considered 
themselves  perfectly  safe  within  such  gates  and  be- 
hind such  bars;  just  as  the  builders  of  Chicago's 
"sky  scrapers"  have  every  confidence  in  pillars  and 
beams  of  thoroughly  tested  steel. 

But  while  the  iron  gates  and  the  brass  bars  of 
the  "City  of  the  moon"  (Jericho)  could  not  be  bat- 
tered down  by  ordinary  means,  perhaps,  yet  the 
subtle  power  of  electrical  energy,  or  wave  force, 
brought  them  to  the  ground — "flat."  And  if  Dr. 
Adam  Clarke  had  lived  to-day  when  the  knowledge 
of  electricity  is  being  revived,  he  might  not  have 
pooh-poohed  the  blowing  of  trumpets  and  system- 
atic shouts  of  the  throng.  The  whole  proceeding 
was  designed  for  a  purpose.  And  if  the  surmise  is 
correct,  that  the  blowing  of  the  trumpets  brought 
the  vibrations  in  the  walls  (or  some  part  of  them) 
and  the  violation  of  the  assailants'  vocal  bands  into 
the  same  pitch,  whereby  the  shouting  increased  the 
vibrations  in  the  wall  so  that  it  lell,  then  the  wave 
theory  of  electrical  development  is  well  founded. 


The  rapid  transit  idea,  which  we  published  in  a 
recent  issue,  is  adhered  to  by  the  inventor,  and  we 
will  publish  a  letter  from  him  next  week. 


STEAM    ENGINE  INDICATORS. 

In  expressing  its  disappointment  in  reference  to 
Prof.  Perry's  indicator,  our  British  contemporary, 
the  Mechanical  V/orld,  says: 

The  errors  incident  to  the  ordinary  forms  of 
steam  engine  indicators  have  frequently  been  dis- 
cussed both  at  the  meetings  of  the  engineering  so- 
cieties and  in  many  of  the  technical  journals  of  this 
country  and  America.  Laudable  attempts  have 
been  made  to  diminish  such  of  the  errors  as  arise 
from  superfluous  weight  and  imperfect  workman- 
ship, the  chief  improvements  effected  in  this  direc- 
tion being  due  to  the  spirited  rivalry  between  two 
or  three  leading  American  manufacturers.  The  re- 
sult is,  that  many  of  the  instruments  obtainable  at 
the  present  time  appear  to  be  as  nearly  perfett  as 
it  is  possible  to  conceive,  so  long  as  the  present 
construction  is  retained.  The  springs  are  made  as 
short  as  due  regard  to  uniform  yielding  will  permit; 
while  the  pistons  and  pencil  motions  are  cei  tainly 
of  the  lightest  possible  proportions.  Probably  the 
only  way  in  which  a  still  further  reduction  in  the 
weight  OS  Ihe  reciprocating  parts  can  be  effected  is 
by  the  substitution  of  aluminium  fyr  the  metals 
now  generally  employed.  The  remaikably  low 
specific  gravity  of  this  metal  might  be  well  taken 
advantage  of  in  the  construction  of  the  moving 
parts  of  the  steam  indicator;  but  though  its  use  has 
been  repeatedly  advocated,  no  serious  attemjit  ap- 
pears to  have  been  made  to  put  the  suggestion  into 
practice.  Attempts  to  improve  this  valuable  in- 
strument have  not,  however,  been  entirely  re- 
stricted to  the  simplification  of  the  pencil  motion 
and  the  reduction  of  weight.  More  than  one  inge- 
nious method  of  overcoming  the  effects  of  inertia, 
etc.,  has  been  proposed,  among  which  we  may  men- 
tion the  indicator  of  Prof.  J.  Burkitt  Webb,  de- 
scribed in  a  paper  read  before  the  American  Soci- 
ety of  Mechanical  Engin  "ers  in  1884.  In  this  ar- 
rangement the  diagram  was  described  in  succes- 
sive sections,  the  vertic  1  movement  of  the  piston, 
while  describing  each,  being  very  small.  A  com- 
plete diagram  could  thus  be  obtained  when  the  en- 
gine had  made  a  few  revolutions,  and  assuming  the 
load  and  other  conditions  remained  constant  dur- 
ing that  time,  a  very  accurate  diagram  was  ob- 
tained, which,  of  course,  really  consisted  of  por- 
tions of  a  series  of  diagrams.  Other  proposals  of  a 
similar  character  have  been  made  from  time  to 
time,  most  of  which  exhibit  considerable  ingenuity, 
and  are  invariably  interesting  studies.  When, 
therefore,  it  was  announced  that  Prof.  Perry,  of  the 
Finsbury  College,  had  devised  an  indicator  capable 
of  being  employed  for  all  speeds  up  to  2,000  revolu- 
tions per  minute,  we  not  unnaturally  anticipate  an- 
other manifestation  of  the  professor's  inventive 
faculty  which  he  has  exhibited  in  many  instances. 
In  point  of  fact  we  expected  a  novel  aud  practical 
attempt  to  overcome  the  defects  of  the  ordinary 
indicator,  and  we  may  at  once  say  that  Professor 
Perry  has  disappointed  us.  lu  the  first  place,  the 
idea  is  not  by  any  means  new;  in  the  second  place, 
the  instrument  is  quite  unfit  for  everyday  use  in 
the  engine  room;  and  in  the  third  place,  its  con- 
struction appears  likely  to  introduce  errors  as  seri- 
ous as  those  inherent  in  the  ordinary  instrument. 
In  i^lace  of  the  usual  cylinder  aud  piston,  a  small 
circular  disc  of  thin  steel  is  fixed  around  the  edge, 
and  IS  exposed  on  one  side  to  the  steam  pressure. 
Attached  to  the  disc,  about  half  way  between  the 
center  and  the  circumference,  is  a  small  miiTor, 
upon  which  a  ray  of  light  is  arranged  to  fall,  the 
reflected  ray  being  received  upon  a  vertical  screen. 
It  is  easy  to  see  that  any  variation  in  the  steam 
pressure  will  cause  a  change  to  take  place  in  the 
position  of  the  small  disc,  and  the  position  of  the 
refleted  ray  will  vary  accordingly.  This  corres- 
ponds to  the  vertical  movement  of  the  ordinary  in- 
dicator pencil.  To  imitate  the  movement  of  the 
paper-carrying  drum,  the  whole  instrument  is  given 
an  angular  movement  in  a  direction  at  right  angles 
to  that  in  which  the  disc  moves.  The  result  is  that 
a  diagram  is  traced  uijon  the  screen  and  may  be 
photograijhed  or  traced  with  a  pencil.  As  to  the 
novelty  of  this  arrangement,  we  may  say  that  more 
than  six  years  ago,  a  practically  identical  device 
was  described  in  an  American  contemporary,  from 
which  description  the  following  is  taken: — "An  in- 
dicator has  been  devised  by  F.  M.  Clark  and  F.  E. 
Low,  of  the  'Boston  Journal  of  Commerce,  which 


is  an  entire  departure  from  the  former  ideas  and 
principles,  the  only  portion  of  which  that  receives 
any  appreciable  movement  is  a  beam  of  light,  and 
this,  being  without  weight,  may  receive  any  de- 
sired movement  without  effect  from  momentum  or 
inertia.  The  indicator  is  attached  by  a  coupling 
to  an  ordinary  indicator  cock,  and  consists  of  a  cup- 
shaped  receijtacle,  which  is  closed  steam  tight  by  a 
stiff'  diaphragm,  which  is  of  a  fine  quality  of  tem- 
pered spring  steel.  Above  the  center  of  the  dia- 
phragm is  a  small  mirror,  hung  upon  a  spring  pivot 
in  such  a  manner  that  it  is  tilted  by  the  slight  move- 
ment which  the  diaphragm  undergoes  under  the 
varying  pressures  to  which  it  is  subjected  in  the 
working  ot  the  engine,  in  such  a  manner  as  to 
cause  a  beam  of  light  reflected  from  it  to  trace  a 
vertical  line  on  a  screen  upon  which  it  may  be 
thrown.  A  pin  upon  an  arm  is  attached  to  a  reduc- 
ing motion  and  receives  a  movement  not  to  exceed 
half  an  inch.  Upon  this  arm  is  carried  the  bridge 
which  supports  the  mirror,  and  the  motion  thus 
given  to  it  will  cause  the  beam  of  light  to  trace  a 
horizontal  line  at  right  angles  to  the  line  caused  by 
the  motion  of  the  diaphragm.  The  vertical  mo- 
tion corresponds  with  the  up-and-down  movement 
of  the  pencil  of  an  ordinary  indicator,  while  the 
horizontal  motion  is  that  of  the  paper  drum,  and  it 
will  be  seen  that  the  combination  of  these  two  mo- 
tions causes  the  beam  of  light  to  trace  upon  the 
screen  a  diagram  of  energy  after  the  manner  of  the 
ordinary  indicator  card. "  Trials  were  made  with 
the  reflecting  indicator,  but  the  obvious  difficulties 
attending  the  use  of  such  an  arrangement  have  ap- 
parently prevented  its  adoption.  We  suppose  that 
Professor  Perry  would  use  discs  of  various  thick- 
nesses in  place  of  springs  of  different  strengths; 
but  in  any  case  such  an  instrument,  with  its  accom- 
panying paraphernalia  of  screens  and  oil  lamp, 
will  not  find  favor  with  practical  engineers,  while 
the  possible  errors  liable  to  occur  in  attempting  to 
follow  the  line  of  light  with  a  pencil,  will  probably 
nulify  the  slight  superiority  which  the  instrument 
is  suppoted  to  possess  over  those  of  ordinary  con- 
struction. 


THE  SHIP   OF  THE  FUTURE. 

It  is  common  experience  with  ship-owners  and 
ship-builders  to  have  propounded  to  them  means 
whereby  even  thirty  knots  per  hour  may  be  real- 
ized, and  these  backed  up  by  very  elaborate  calcu- 
lations as  proof,  but  which,  when  investigated,  are 
found,  like  those  of  a  well-known  writer  of  scientific 
romance,  to  be  wanting  in  some  little  detail,  in  sig- 
nificant at  first  sight,  but  absolutely  essential  to 
complete  the  proof.  So  far  no  great  departure 
from  the  existing  form  of  ship,  nor  from  the  method 
of  propulsion,  has  resulted  in  obtaining  a  higher 
speed  than  is  common  with  ordinary  ships  of  the 
same  dimensions;  and  in  nearly  every  case  such  de- 
partures have  mortified  the  inventors  as  well  as 
disappointed  the  public  by  turning  out  absolute 
failures;  and  there  is  no  good  reason  to  suppose 
that  further  successes  than  have  already  been  at- 
tained will  be  achieved  in  any  other  way  than  by 
improving  the  conditions  that  now  obtain,  both  as 
regards  form  of  ship  and  method  of  propulsion,  in- 
asmuch as  the  physical  causes  which  combine  to 
retard  the  motion  of  a  vessel,  and  the  physical 
forces  which  are  employed  in  overcoming  that  re- 
sistance,  remain  to-day  as  they  ever  were,  and  are 
— in  fact,  Nature's  immutable  laws.  The  commer- 
cial question  is  also  one  that  presses  very  hardly  at 
all  times  and  must  continue  to  do  so  more  and 
more,  as  will  be  seen  later  on.  The  Atlantic  grey- 
hound of  to-day  is,  in  immersed  form,  substantially 
that  of  the  viking's  craft  of  more  than  a  thousand 
years  ago;  and  if  we  look  to  Nature  for  our  study  we 
shall  find  that  the  swittest  fish  are  not  unlike  in 
general  form  to  the  submerged  part  of  a  ship;  and 
the  comparison  is  the  more  easily  accepted  when 
it  is  remembered  that  the  fish  is  wholly  submerged 
while  the  ship  is  only  partially  so.  The  one  has  to 
contend  with  waves  and  other  surface  disturbances, 
and  must  perforce  keep  above  the  water,  while  the 
other  is  free  from  such  disturbing  elements  and 
conditions,  and  pursues  its  course  in  practically 
smooth  water. — From  "Speed  in  Ocean  Steamers," 
by  A.  E.  SE.4.TON,  in  July  Scribner. 

A  great  revolution  Is  about  to  take  place,  says  an 
engineer,  in  the  art  of  printing.   More  anon. 
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CORRESPONDENCE. 


Multnomah  Council  (No.  i,  Ore.)  Progressing. 
To  the  Editor  of  the  American  Engineer: 

Sib: — Tiie  ablest  engineers  of  this  city  of  Port- 
land, Oregon,  feel  liappy  in  the  thought  that  they 
now  have  the  honor  of  belonging  to  the  American 
Order  of  Steam  Engiiieers,  as  members  of  Multno- 
mah Council.  The  name  is  indicative  of  good 
standing  and  ability.  And  its  members  and  offi- 
cers are  educated  men  and  competent  engineers, 
having  ability  to  step  into  any  position  with  honor 
to  themselves  and  credit  to  their  employers. 

Brother  Henry  Coates,  the  Deputy  Supreme  Chief 
Engineer  of  Oregon,  notified  the  twenty  charter 
members  of  Multnomah  Council  that  a  meeting 
would  be  held  June  14,  in  the  G.  A.  K.  hall  to  elect 
ofiBcers,  etc.  The  D.  S.  C.  opened  the  meeting  with 
an  able  address,  after  which  he  conferred  the  obli- 
gation upon  those  present.  The  Council  then  pro- 
ceeded to  elect  officers,  as  follows: 

Past  chief  engineer,  W.  P.  Fought. 

Jr.  past  chief  engineer,  D.  E.  Welsh. 

Chief  engineer,  J.  C.  Cunningham. 

First  assistant  engineer,  M.  W.  IngaUs. 

Eecording  engineer,  B.  S.  Castell. 

Corresponding  engineer,  W.  E.  Harris. 

Financial  engineer,  James  Gill. 

Treasurer,  M.  F.  Coberth. 

Chaplain,  E.  Uhlman. 

Senior  master  mechanic,  Chas.  Tranes. 

Junior  master  n?echanic,  \Vm.  T.  Smith. 

Inside  sentinel,  Wm.  T.  Button. 

Outside  sentinel,  Geo.  Hawkins. 

Trustees:  S.  Gill,  J.  C.  Hamilton,  James  Gill  E. 
Davis,  W.  E.  Harris,  M.  F.  Colberth,  and  W.  T. 
Smith. 

After  election  of  officers,  it  was  decided  that  this 
Council  meet  every  week.  When  the  question  of 
securing  a  hall  came  up,  each  member  volunteered 
to  act  as  "a  committee  of  one"  to  look  out  for  a  hall 
and  report  at  the  next  Council  meeting. 

It  was  evident  during  the  proceedings,  that  the 
members  of  this  council  have  no  intention  to  flush 
its  membership  list  with  quantity;  the>  prefer  to 
go  slow,  and  maintain  quality  and  ability.  The 
principal  power  plants  in  Portland  are  now  repre- 
sented in  MultnomaL.  Council;  and,  without  flattery, 
the  Supreme  Council  may  well  feel  proud  oi  their 
first  council  in  Oregon.  Our  prospects  are  bright. 
And  you  shall  hear  from  us  often. 

Our  members  extend  to  each  other  that  fraternal 
spirit  which  should  exist  in  bodies  of  this  kind. 
Intelligence  is  the  prime  factor.  And  we  hope  that 
great  success  will  crown  our  efforts  in  the  good 
cause. 

W.  E.  Hakkis,  Corresponding  Engineer. 


Buckeye  Council,  No.  4,  Canton,  Ohio. 

To  the  Editor  of  the  American  Engineer: 

Sir:— Buckeye  Council  is  in  good  condition,  and 
we  are  having  some  interesting  meetings;  plain 
talks  on  the  engine  and  indicator,  with  lively  dis- 
cussions thereon,  are  of  frequent  occurrence.  And 
then,  once  in  a  while,  we  think  of  that  bll.  of  flsh 
from  Bro.  Morgan,  who  used  to  be  somewhere  in 
Xorthern  Michigan.  If  this  comes  to  the  notice  of 
the  brother,  will  he  please  let  us  know  where  he  is? 
We  have  rather  lost  track  of  him. 

Brother  Slusscr,  who  received  almost  fatal  injur- 
ies from  the  electric  current,  is  all  O.  K.  again. 
Fraternally  yours,         G.  E.  Millee,  Cor.  Engr. 

The  Akron  Boiler  Explosion. 

To  the  Editor  of  the  American  Engineer: 

Sib: — A  boiler  exploded  at  noon,  June  18,  just 
west  of  the  Water  Works  Co.'s  pumping  station, 
killing  one  man,  fatally  injuring  one,  and  flve  oth- 
ers badly  hurt. 

It  was  used  where  a  number  of  wells  were  being 
put  down  for  the  Water  Works  Company  and  was 
an  old  shell,  portable,  and  had  been  declared  un- 
safe by  experts. 

The  engineer  in  charge  was  accustomed  to  use 
extra  weights  on  the  safety  valve,  claiming  it  was 
the  only  way  the  necessary  amount  of  steam  could 
be  kept  up,  and  often  the  gauge  showed  as  high  as 
140  lbs.,  which  was  the  pressure  at  the  time  of  the 
explosion. 

The  terrific  force  of  the  explosion  is  evidenced 


by  the  scene,  the  heaviest  imrts  being  found  500 
feet  away,  and  there  is  a  complete  wreck  of  every- 
thing else.  It  was  learned  that  the  manager  had 
placed  two  men  at  the  scene  of  the  wreck  to  misin- 
form the  people.  It  was  a  poor  plan.  Yet,  thus 
far,  no  particular  investigation  has  been  ordered . 
An  attempt  is  being  made  to  rush  the  matter  up. 
The  exact  cause  is  plain  enough — an  old  boiler  and 
high  pressure,  and  being  in  charge  of  an  incompe- 
tent engineer. 

Space  will  not  permit  a  more  lengthly  report,  but 
yon  have  the  exact  particulars  in  brief.  Yours  very 
truly,  D.  W.  GammeIjL. 

Akron  Council,  No.  5,  Ohio. 


The  Cleveland  iVews  and  Herald  had  the  follow- 
ing report  of  the  event,  under  the  caption  of 
"Frightlul  Explosion": — 

A  boiler  exploded  this  forenoon  just  west  of  the 
pumping  station  of  the  Akron  Waterworks  Com- 
pany, on  Wooster  avenue,  where  the  Cook  Com- 
pany, of  St.  Louis,  have  been  putting  down  a  num- 
ber of  wells  for  the  waterworks  company.  An  old 
boiler  has  been  used  which  had  been  several  times 
declared  unsafe  by  experts.  At  the  time  noted  a 
number  of  employes  at  the  Akrou  street  car  barns 
on  Wooster  avenue  were  startled  by  a  violent  shock. 
Looking  in  the  direction  of  the  drilling  party  they 
were  horrified  to  behold  the  entire  drilling  appara- 
tus rise  seventy-five  feet  into  the  air,  mingled  with 
the  bodies  ot  several  men.  Hurrying  to  the  scene 
a  sickening  sight  presented  itself.  The  bodies  of 
two  men  were  found  lying  still  in  pools  of  blood. 
A  few  feet  from  where  the  engine  had  stood  lay  the 
body  of  Henry  Golden,  the  engineer  at  the  water- 
works station.  They  endeavored  to  raise  him  but 
his  head  fell  backward.  It  was  held  to  the  body 
by  a  small  strip  of  flesh. 

They  next  turned  to  John  Harvey,  who  was  lying 
a  few  feet  away.  He  could  scarcely  be  recognized. 
His  eyes  had  been  blown  out,  while  over  his  face 
the  steam  had  left  a  mask  of  dead  white  flesh.  At 
his  home  Dr.  Sweitzer's  examination  developed  the 
fact  that,  in  addition  to  the  injuries  to  his  head, 
the  fore  part  of  his  body  was  so  badly  scalded  that 
the  flesh  came  off  with  his  clothes.  His  left  knee 
is  terribly  shattered  and  his  recovery  is  impossi- 
ble. Clarence  Felton,  a  single  man,  living  on  Wolf 
street,  was  badly  scalded  about  the  back  and  was 
severely  bruised  by  falling  timbers.  Newton  Ea- 
mey,  of  Ontario  street,  was  struck  on  the  head  by  a 
flying  timber  and  severely  scalded  about  the  back. 
James  F.  Mason  was  considerably  bruised  and  his 
left  foot  was  badly  cut  and  broken.  James  Fara- 
ber  was  blown  125  feet  into  the  field,  but  with  tlie 
exception  of  a  few  slight  bruises  and  scalds  he  was 
not  injured  to  speak  of.  Benjamin  Hufl:man  is  ser- 
iously scalded  about  the  head,  eyes  and  arms. 

The  scene  at  Golden  s  home  was  a  pitiful  one  in- 
deed. When  Mrs.  Golden  was  notified  of  the  fate 
of  her  husband  she  cried  out,  "0,  why  did  he  gov" 
The  little  children  clung  about  her  and  sobbed  as 
If  their  little  hearts  would  break.  Golden  was  only 
a  visitor  to  the  scene.  He  was  terribly  injured  a 
year  ago  by  a  street  car,  and  he  said  that  if  he  was 
ever  injured  again  he  hoped  he  would  be  killed 
outright.    He  leaves  a  wile  and  six  children. 

The  terrific  force  of  the  explosion  is  evidenced  by 
the  scene.  The  body  of  the  boiler,  weighing  3,000 
poundii,  was  found  500  feet  from  where  it  had  stood, 
and  had  cut  its  way  through  trees  at  that.  The 
tool  boxes  and  portions  of  the  engine  were  found 
hundreds  of  feet  away  and  the  wood  was  reduced 
to  splinters. 

How  the  accident  occurred  is  not  known,  except 
that  the  steam  ran  up  rapidly  just  before  the  ex- 
jjlosion. 

THE   SUPREME  COUNCIL  MEETING. 

Every  member  of  the  A.  0.  of  S.  E.,  who  can  pos- 
sibly do  so,  should  attend  the  supreme  meeting  of 
the  Order. 

The  mass  meeting  of  Monday,  July  13,  will  be  a 
grand  event  full  of  instruction  and  encouragement. 
All  engineers  and  their  friends,  who  are  not  mom- 
l^ers  of  the  Order,  arc  most  cordially  invited.  The 
lleception  Committee  will  see  that  all  non-mem- 
bers are  well  entertained. 


The  dog  days  are  well  nigh  upon  us.  Ami  the 
hottest  part  of  the  summer  is  at  hand. 


CONDENSATION       OF      STEAM      IN  THE 
CYLINDER. 


The  following  is  an  abstract  of  a  paper  by  Prof. 
Edwin  H.  Hall  on  a  thermo-electric  method  of 
studying  cylinder  condensation  in  steam  engine 
cyliuders,  read  before  the  American  Institute  of 
Electrical  Engineers,  New  York,  recently.  Prof. 
Hall  had  made  elaborate  researches  in  the  matter 
and  conducted  several  tests  the  expenses  of  which 
were  paid  by  the  llumford  Fund  of  the  American 
Academy  of  Arts  and  Sciences.    Prof.  Hall  says: 

The  subject  of  cylinder  condensation  is  one  that 
possibly  would  come  more  aptly  before  the  mechan- 
ical engineers  than  before  the  electrical  engineers, 
and  yet  most  electrical  engineers  are  to  a  greater 
or  less  extent  mechanical  engineers,  and  the  time 
seems  not  yet  to  be  near  when  we  can  dispense  with 
the  steam  engine  in  the  practical  applications  of 
electricity.  The  methods  for  turning  the  energy 
of  coal  directly  into  electric  currents,  I  believe 
have  not  yet  been  put  into  application.  The  sub- 
ject of  cylinder  condensation  is  one  that  has  always 
been  prominent  in  the  study  of  the  steam  engine. 
Before  the  time  of  James  Watt,  as  you  are  all  aware, 
at  every  stroke  the  cylinder  was  filled  with  steam, 
and  then  it  was  cooled  down  by  pouring  water  on 
the  outside,  or  by  admitting  water  into  the  inside, 
so  that  whenever  the  steam  was  admitted  it  found 
the  cylinder  cool.  A  large  part  of  the  steam  ad- 
mitted at  every  stroke  was  turned  into  water  at 
once  on  admission,  and  some  of  it  was  doubtless 
turned  back  into  steam  during  the  stroke,  but  much 
of  it  went  out  as  water  in  the  end.  Watt  introduced 
the  independent,  condenser,  by  means  of  which  the  ■ 
steam  is  removed  from  the  cylinder  without  cooling 
the  latter  down,  as  it  was  cooled  before;  and  yet  it 
is  still  believed  that  a  very  considerable  part  of  all 
the  steam  that  enters  the  cylinder  is  condensed 
upon  the  inner  surface  of  the  cylinder;  that  some 
of  this  IS  re-evaporated  during  the  stroke,  but  that 
a  very  considerable  part  remains  as  liquid  at  the 
end  of  the  forward  stroke  and  is  only  turned  back 
into  steam  during  the  back  stroke,  when  it  is  a  dis- 
advantage rather  than  an  advantage,  lor  it  has  to  be 
expelled  by  the  returning  piston.  It  is  considered 
that  in  some  engines  as  much  as  25  per  cent,  of  all 
the  steam  that  enters  the  cylinder  goes  through  the 
cylinder  as  water — that  is,  during  the  forward  par^ 
of  the  stroke.  Writers  upon  steam  engineering 
have  devoted  a  good  deal  of  attention  to  the  discus- 
sion of  the  cause  of  cylinder  condensation,  with 
perhaps  less  attention  to  suggestions  for  remedy. 
The  cause  of  cylinder  condensation  is  this,  that 
when  the  cylinder  is  thrown  into  communication 
with  the  condenser,  rapid  evaporation  takes  place 
o'  the  water  remaining  on  the  wall,  and  that  rapid 
evaporation  under  the  diminished  pressure  cools 
greatly  the  cylinder  wall.  A  little  more  than  two 
years  ago  (January  17,  1889),  Mr.  Dickersou,  of  New 
York,  gave  an  address  before  the  Electric  Club,  of 
New  York,  I  think,  in  which  he  advanced  the  pro- 
position that  the  peculiar  character  of  the  indicator 
card  of  a  steam  engine  which  was  supposed  to  show 
cylindrical  condensation  and  re-evaporation  was 
due  to  the  leakage  by  the  valves — leakage  in  by  the 
valves  at  one  part  of  the  stroke,  leakage  out  by  the 
valves  at  another  part  of  the  stroke.  He  made  the 
statement  that  the  steamers  in  the  waters  about 
New  York  city  would  travel  foiu"  or  five  miles  an 
hour  with  the  valve  between  the  boiler  and  the 
cylinder  closed.  I  do  not  know  how  accurate  that 
statement  was.  I  have  never  seen  any  statement 
in  contradiction  of  it.  Mr.  Dickerson's  paper  ex- 
cited my  Interest — perhaps  more  than  it  would  have 
excited  my  interest  if  I  had  been  a  trained  steam 
engineer.  I  knew  that  this  was  a  matter  in  contro- 
versy between  steam  engineers — that  they  were  by 
no  means  at  one  as  to  the  amount  of  cylinder  con- 
densation, and  by  no  means  in  agreement  as  to 
what  caused  the  cylinder  condensation,  some  be- 
lieving that  the  steam  coming  in  was  cooled  by  con- 
tact with  a  layer  of  water  remaining  over  from  the 
previous  stroke— the  layer  of  water  uijon  the  inside 
of  the  cylinder.  They  thought  that  you  could 
hardly  account  by  the  action  of  the  iron  alone  for 
the  very  sudden  condenf-ation  of  the  large  amount 
of  steam  that  is  condensed.  Mr.  Dickerson's  paper, 
th(!n,  stimulated  me  to  undertake  an  investigation 
of  this  matter  in  a  direction  in  which  it  had  not 
been  approached  before,  so  fur  as  1  know.  Steam 


8 


THB  AMERICAN  ENGINEER. 


June  37,  1891. 


eugineers  have  invariably,  so  far  as  I  know,  ex- 
amined tliis  question  by  study  of  the  indicator 
card,  examining  the  pressure  at  different  parts  of 
the  stroke -  the  pressure  and  volume,  and  finding 
out  how  much  steam  they  indicate.  Knowing  the 
tlie  pressure  at  one  part  of  the  stroke,  and  the 
volume  occuiJied  by  tlie  steam,  Ave  can  tell  what 
weight  of  steam  there  is  in  the  cylinder  as  steam. 
It  is  found  frequently  that  there  is  more  steam  in 
cylinder  at  the  end  of  the  stroke  than  at  the  begin- 
mug  of  the  expansion.  According  to  Mr.  Dicker- 
son,  that  was  due  to  the  leakage  by  the  valves  by 
which  steam  was  admitted,  when  the  pressure  in 
the  cylinder  fell  low.  It  seemed  to  me  that  we 
might  test  the  question,  how  much  heat  enters  the 
cylinder  wall  by  a  thermo-electric  method. 

POINTS  ON    OIL  ECONOMY. 

BY  F.  B.  FLINT.* 

To  a  concern  employing  machinery  to  any  con- 
siderable extent,  the  question  of  oil  consumption  is 
one  of  the  utmost  importance.  Carelessness  in  the 
purchase,  on  the  one  hand,  or  intelligent  judgment 
based  on  tests  on  the  other,  in  the  case  of  this  arti- 
cle alone,  may  suffice  to  tip  the  scale  of  fortune  to- 
ward deficit  or  profit.  There  are  various  require- 
ments that  a  good  machinery  oil  must  Hll.  It  must 
be  a  good  lubricant,  must  not  gum,  must  have  the 
proper  body  for  the  use  to  which  it  is  put.  That 
is,  a  heavy  engine  oil  should  not  be  used  alone  on 
dynamo  bearings.  We  may  mix  it  with  parafflne  to 
get  the  proxjer  body,  or  better,  use  parafflne  alone. 
Vice  versa,  a  paraHine  should  not  be  used  on  heavy 
engine  bearings.  In  the  old  days  of  animal  oils, 
gumming  was  a  constant  source  of  trouble.  Bear- 
ings had  to  be  taken  a  part  peiiodically  to  be 
cleaned.  With  the  use  of  petroleum  oils  now-a- 
days  we  seldom  have  any  such  trouble. 

There  are  many  forms  of  apparatus  designed  to 
test  these  essential  requirements  of  oils,  some  very 
complicated.  A  favorite  and  simple  device  is  called 
the  viscosimeter.  It  consists  merely  of  a  glass  tube, 
graduated  to  hold  a  certain  quantity  of  oil,  with  a 
small  orifice  at  one  end,  designed  to  let  the  oil  es- 
cape in  drops.  The  length  of  time  necessary  for 
the  oil  to  pass  out  through  the  orifice,  as  compared 
with  the  length  of  time  necessary  for  some  other 
oil  to  do  the  same  thing,  furnishes  a  comparison  of 
the  relative  viscosity  of  the  oils.  Pe.ple  making 
this  test  take  viscoaity  as  their  criterion,  and  as- 
sume that  lubricating  qualit.y  varies  directly  as  the 
viscosity,  which  is  perhaps  true,  though  the  tend- 
ency to  gum  IS  made  no  account  of  in  this  method 
of  testing.  For  testing  lubricuting  quality  there 
are  Thurston's  machine.  Tower's,  etc.  An  extreme- 
ly simi^le  and  efficient  form  of  apparatus  has  been 
used  by  the  writer  for  several  years  in  a  great  num- 
ber of  experiments,  with  entire  satisfaction.  It 
consists  of  a  shaft  2  7-lG  inches  diameter,  revolving 
at  any  desired  speed.  A  standard  bearing  is  used 
for  all  oils,  say  a  good  brass.  The  weight  is  applied 
equally  on  the  ends  of  a  balanced  equal-arm  lever. 
Now  then,  tte  experiments  may  be  performed  in 
two  days.  A  given  quantity,  or  so  many  drops,  of 
oil  may  be  furnished  the  bearing,  and  the  time 
noted  which  it  takes  for  a  thermometer  inserted  in 
a  quarter-inch  pipe  screwed  into  the  top  of  the 
bearing  to  show  a  given  temperature.  This  gives 
us  the  resistance  to  heating  of  the  oil,  which  varies 
according  to  its  lubricating  qualities.  Of  coarse 
the  lever  must  be  kept  level,  and  to  do  this  we 
place  at  a  known  distance  from  the  center  of  the 
shaft  a  support  resting  on  delicate  scales.  This 
support  serves  to  keep  the  apparatus  from  over- 
turning, and  by  the  scales  gives  the  moment  of  the 
friction.  From  the  scale  reading  by  a  simple  equa- 
tion the  co-efficient  of  friction  of  the  oil,  or  its 
value  as  a  lubricant,  can  be  computed. 

Another  way  that  may  be  followed  is  to  supply 
the  bearing  with  constant  lubrication  by  pressing 
against  the  shaft  directly  under  the  standard  bear- 
ing, a  quantity  ot  waste  kept  saturated  with  oil  by 
partial  immersion  in  an  oil  cavity.  A  suitable  ar- 
rangement may  be  run  out  of  lining  metal,  or  be 
made  of  a  wooden  block  hollowed  to  fit  the  shaft. 
This  apparatus  gives  reliable  results.  Oils  varying 
in  price  and  true  worth  by  only  a  cent  per  gallon, 
may  be  selected  every  time  with  accuracy.  In  the 
present  state  of  unreliability  of  oils  some  such 
means  of  testing  is  indispensable. 

*In  the  Mechanical  News. 


MAKING  WOOD  SCREWS  FIFTY  YEARS  AGO 
AND  NOW. 


An  aged  Englishman  has  written  an  interesting 
story,  i^ublished  in  the  Cleveland  Examiner,  de- 
scribing how  wood  screws  were  made  in  his  native 
town  "over  there  "  fifty  years  ago,  and  comparing 
(or  contrasting)  that  old  style  with  the  operations 
of  the  modern  screw  factory  with  which  he  is  ac- 
quainted at  Cleveland,  0.  The  proprietors  of  the 
old  and  the  new  are  also  contrasted.  Here  is  what 
the  writer  says: 

The  proprietor  was  a  man  between  sixty  and  sev- 
enty years  of  age,  nearly  six  feet  tall,  with  large 
eyes,  a  long  wrinkled  face,  and  a  stern  expression 
of  countenance,  Avhich  gave  him  a  repulsive  ap- 
pearance. 

In  addition  to  being  the  proprietor  of  the  factory, 
he  was  a  preacher,  a  faithful  disciple  of  Calvin,  a 
firm  believer  in  the  doctrine  of  predestination,  and 
he  had  no  sympathy  for  any  one  outside  of  his  pe- 
culiar faith. 

The  writer,  with  others,  used  to  visit  his  church 
with  its  twenty  worshipers,  to  watch  his  eccentri- 
cities, and  listen  to  what  we  were  taught  to  believe 
was  outlandish  doctrine.  On  some  of  these  occa- 
sions, when  expounding  his  favorite  theme,  the 
preacher,  to  give  effect  to  his  utterances,  would 
lean  over  the  top  of  the  pulpit  to  his  son,  who  oc- 
cupied the  reading  desk  below,  and  bringing  his 
fist  down  with  great  emphasis,  would  exclaim: 
''There  are  children  in  hell  not  a  span  long;  isn't 
that  so,  my  son?"  The  son  would  reply,  "Yes, 
father, '  and  the  little  flock  would  endorse  it  with  a 
loud  Amen! 

We  mention  the  above  incident  with  a  view  of 
contrasting  two  men  of  opposite  religious  thought, 
and  two  systems  of  making  wood  screws  fifty  years 
apart.  One  under  little  or  no  education  and  free 
trade,  the  other  under  advanced  religious  thought, 
a  mechanical  education  and  American  inventions, 
fostered  by  the  protective  tariff. 

In  England  fifty  years  ago,  and  to  some  extent 
to  day,  wood  screws  were  made  oy  hand,  by  a  slow, 
laborious  process,  especially  for  v  omen.  The  Avire 
of  the  different  sizes  required  came  from  the  mill 
in  long  coils.  This  was  then  cut  into  half  inch,  one 
inch,  or  the  length  required,  a  little  being  allowed 
to  form  the  head.  Each  piece  of  wire  was  one  at  a 
time  placed  in  a  die  with  a  counterbored  top,  and 
a  man  or  boy  with  a  hammer  would  drive  down  the 
projecting  portion  of  the  wire  into  the  counterbore 
of  the  die,  and  this  would  form  the  head.  The  fu- 
ture screw,  after  the  head  was  turned  by  hand,  Avas 
ready  for  threading. 

The  threading  machine  consisted  of  tAvo  upright, 
slotted  frames,  about  eighteen  inches  high,  and  fif- 
teen inches  wide,  which  were  made  fast  to  a  wood 
bench.  In  the  slots  were  two  jaws  into  which  the 
cutting  dies  were  placed.  The  lower  jaw  was  a  fix- 
ture, but  the  top  one  was  made  to  move  up  and 
down,  as  required.  Attached  to  the  top  jaw  and 
running  under  the  bench  was  a  long  ICA'cr,  at  the 
end  of  which  Avas  placed  a  large  stone  or  block 
some  50  or  200  pounds  in  Aveight,  to  give  the  re- 
quired pressure  to  the  jaws,  to  enable  the  tempered 
steel  dies  to  cut  the  wire. 

On  the  top  of  the  bench  was  an  upright  bar.  into 
Avhich  was  jointed  a  long  lever,  or  fulcrum.  This 
was  also  connected  to  the  bottom  lever,  with  the 
uprights  attached.  On  the  bench  was  also  fitted  in 
supports  a  long  spindle,  with  jaws  at  one  end  and  a 
crank  at  the  other.  In  the  jaws  of  this  spindle  the 
blank  to  be  threaded  Avas  made  fast,  and  when 
the  female  operator  would  with  the  left  hand,  i^ull 
doAvn  the  fulcrum,  which  would  lift  the  Aveight  and 
open  the  jaws  at  the  same  time.  With  the  right 
hand  she  would  place  the  scrcAV  as  far  as  the  thread 
Avas  to  be  cut  on  the  lower  die.  She  would  then 
loose  the  fulcrum  and  the  weight  would  be  on  the 
screw,  when  she  would  turn  the  spindle  with  a 
backward  motion,  which  would  bring  the  screw  out 
of  the  die  Avith  the  first  impression  made  upon  it. 
The  operator  would  then  pull  down  the  fulcrum 
again,  place  the  screw  in  ijosition,  and  again  turn 
the  spindle  back.  This  operation  Avould  have  to  be 
gone  through  several  times,  then  the  jaAvs  would 
meet  and  the  screw  would  be  finished  threading. 
It  Avill  be  seen  that  this  Avas  necessarily  hard  and 
•slow  work,  for  Avitli  the  left  hand  the  operator  had 
to  pull  doAvn  the  fulcrum,  which  raised  the  heavy 


weight,  and  Avith  the  right  to  turn  the  crank,  Avhile 
the  heavy  pressure  Avas  on  the  screw.  The  girls 
Avorked  ten  hours  a  day,  and  Avhen  they  had  become 
expert  could  earn  ten  pence,  or  twenty  cents  a  day. 
Five  shillings  or  !f!1.25  per  week. 

The  screws  Avere  then  slotted  by  hand,  and,  after 
being  Avashed  they  Avere  ready  for  the  market.  It 
Avill  further  be  seen  that  by  this  process  of  thread  - 
ing  the  screw  Avas  all  one  thickness,and  Avhen  using 
it,  it  was  necessary  that  a  hole  should  be  bored  in 
the  wood  before  the  screw  would  enter. 

We  may  here  remark  that  bolts  for  railway  pur- 
poses one  inch  thick  and  upAvards  Avere  at  this  time 
threaded  by  women  using  the  same  process.  The 
operators  Avere  the  real  motive  power,  the  arms 
and  body  being  constantly  in  motion,  and  they 
Avere  as  much  a  tool  as  the  machine.  The  tendency 
of  such  Avork  was  to  debase  rather  than  elevate  the 
standard  of  intelligence.  Now  mark  the  con- 
trast. 

An  idea  of  Avhat  is  being  done  to-day,  in  that  line, 
may  be  formed  from  a  description  of  Union  Steel 
Screw  Co.'s  Avorks,  at  Cleveland.  The  building, 
Avhich  is  of  red  brick,  is  about  200  feet  on  Case 
avenue,  five  stories  high,  with  a  tower  in  the  cen- 
ter. In  the  rear  is  another  building  about  the  same 
size,  the  two  being  connected  by  elevated  passage 
Avays.  At  the  end  of  the  two  buildings  is  the  engine 
room,  in  Avhich  is  a  300  horse-poAver  engine.  The 
driving-wheel,  Avhich  is  20  feet  in  diameter,  is  en- 
cased in  a  wood  frame.  This  Avheel,  which  is  a 
gear,  is  connected  with  a  smaller  one,  Avhich  re- 
volves at  the  rate  of  one  mile  a  minute,  and  so  per- 
fectly true  is  this  ponderous  Avheel  turned,  that  not 
the  least  noise  or  jar  is  observed  when  the  two  are 
in  motion. 

On  going  through  the  many  rooms  we  were  struck 
Avith  the  excellent  arrangement  of  the  n  achines, 
and  every  box,  either  full  or  empty,  was  placed  in 
its  proper  jjosition,  and  Avere  as  much  in  line  as  if  a 
square  or  plumb  line  had  been  used.  Every  room 
Avas  large,  Avell  lighted  and  properly  ventilated. 
The  floors  were  scrupulously  clean  —not  a  particle 
of  dirt  or  grease  could  be  seen,  it  being  the  rule  to 
scrub  the  fioor  twice  a  week.  Every  part  of  the 
machinery  where  there  A\'as  danger  was  properly 
guarded,  and  everything  necessary  to  ensure 
the  safety  and  comfort  of  the  employes  has  been 
done. 

While  going  through  the  different  rooms  it  Avas 
plain  to  be  seen  that  Mr.  J.  A.  BidAvell  (the  Super- 
intendent) did  not  look  upon  those  under  his  care 
as  subjects  fit  only  for  eternal  punishment,  like  the 
one  referred  to  at  the  commencement  of  this  arti- 
cle, because  they  were  outside  the  Iiav  of  predesti- 
nation, for  he  is  a  firm  believer  in  the  doctrine  that 
all  men  are  born  with  equal  rights  and  privileges, 
and,  as  Burns  put  it, 

"The  honest  man  tho'  e'er  sae  poor 
Is  king  o'  men  for  a'  that." 

In  carrying  out  this  conviction  he  treats  his  help 
with  kindness  and  justice,  and  in  going  among  his 
employes  he  was  received  more  like  a  father  of  a 
family  than  a  boss.  As  a  result  of  this  kind  treat- 
ment, strikes  and  discontent  is  unknown,  and  as 
far  as  the  Union  Steel  Works  is  concerned,  the  la- 
bor problem  is  solved. 

Having  described  the  hand- made  screw  machines, 
we  will  now  see  what  American  inventions,  under 
the  influence  of  a  protective  tariff  has  accom- 
plished. 

In  each  room  are  long  lines  of  machines  arranged 
in  perfect  order,  performing  their  several  opera- 
tions, and  each  part  of  the  machine  moved  perfect- 
ly in  time,  and  more  correctly  than  human  fingers 
could  possibly  do.  One  neatly  dressed  young 
woman,  instead  of  being  the  motive  power  as  by 
the  hand  process,  could  attend  to  seA'eral  machines 
and  see  that  they  were  properly  supplied  with  ma- 
terial, and  keep  the  cutters  in  proper  order.  In 
other  Avords,  she  could  look  on  while  the  machines 
did  the  Avork,  using  intelligence  instead  of  physi- 
cal force. 

The  scrcAvs  are  made  by  three  principal  opera- 
tions, knoAvn  as  heading,  turning  and  slotting  and 
the  threading. 

THE  HEADING  MACHINE. 

A  large  coil  of  Avire  is  placed  in  front  of  the  ma- 
chine, Avhicli  is  attended  by  a  man.  A  pair  of  rol- 
lers take  hold  of  the  wire  and  inserts  in  a  die  suf- 
ficient quantity,  to  form  the  head  and  bodj'.  This 
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is  cut  from  the  maiu  wire  by  a  pair  of  steel  dies. 
A  side  motion  is  then  made  by  the  machine,  when 
the  wire  is  struck  by  a  haumer,  or  plunger  and 
the  projecting  portion  is  driven  into  a  recess,  which 
forms  the  head.  At  this  stage  the  future  screw  is 
called  a  blank.  A  large  number  of  these  machines 
are  in  operation,  and  some  idea  can  be  formed  of 
the  number  which  can  be  made  in  a  day  when  a 
machine  ca"2  cut  off  and  liead  from  40  to  350  blanks 
per  minute,  according  to  the  size  and  length  of  the 
blank.  This  operation  requires  no  labor  on  the 
part  of  the  operator  only  to  see  that  the  machine 
is  fed  and  kept  in  good  condition,  and  when  the 
ma(!hine  is  once  started  it  goes  right  on  until  the 
coil  of  wire  is  used. 

TCRXING  AXD  SLOTTING. 

These  blanks  are  then  taken  to  a  turning  and 
.slotting  machine,  and  a  large  number  placed  on  a 
revolving  hopper.  A  long  forked  arm  descenas  in- 
to the  liopper  and  picks  up  a  number  of  blanks  and 
holds  them  by  the  head  in  an  upright  position. 
When  full  it  ascends  to  an  angle,  and  the  blanks 
fall  by  the  law  of  gravitation  to  an  horizontal  po- 
sition in  the  arm.  Here  a  pair  of  pinchers,  formed 
like  a  thumb  and  finger  of  the  hand,  takes  it  out  of 
the  arm  and  places  it  in  the  chuck.  The  tool  then 
takes  its  place  and  the  head  is  turned  true  to  the 
body.  When  this  operation  is  complete  the  ma- 
chine makes  half  a  revolution  when  another  chuck 
appear.'j,  and  the  fingers  perform  the  same  opera- 
tion as  before.  While  this  is  being  done  the  blank 
in  the  first  chuck  is  having  the  head  slotted  by  a 
circular  saw.  When  the  slot  is  completed  it  is 
brought  to  its  first  position.  The  bur  is  taken  off 
by  the  cutter,  when  the  jaws  of  the  chuck  are 
opened  and  a  plunge  drives  out  the  screw  to  a  re- 
ceptacle awaiting  it.  It  is  astonishing  to  watch 
these  life-like  machines  when  in  motion,  and  see 
how  cleverly  eanh  part  of  the  machine  performs  its 
share  of  the  work,  just  at  the  proper  time  and  in 
the  most  perfect  manner.  The  blanks  are  then 
wa.^hed  and  are  taken  to  another  room,  where  the 
threading  operation  is  performed. 

THE  THRE.\DING  MACHINE. 

This  machine  has  a  hopper,  into  which  the  blanks 
are  again  placed,  and  a  forked  arm  takes  them  up 
in  the  same  manner  as  the  turning  and  slotting  ma- 
chine, but  on  this  occasion  the  nimble  fingers  takes 
out  the  blank  and  iilaces  the  head  in  position 
where  it  is  held  fast,  with  the  body  against  a  rest. 
When  all  is  ready  the  tool  which  cuts  the  thread  is 
started  and  moves  from  the  head  to  the  point.  As 
soon  as  it  reaches  the  end  of  the  blank  it  moves 
back  like  a  shot,  and  again  starts  on  the  same  jour- 
ney. From  four  to  twenty-four  cuts  are  made  be- 
fore the  threading  operation  is  complete,  when  the 
screw  is  dropped  into  a  box.  By  this  time  the  nim- 
ble fingers  are  again  ready  to  take  up  another  and 
place  it  in  position.  No  time  is  lost,  no  false  move 
is  made,  but  the  machine  goes  on  with  its  work  with 
the  regularity  of  perpetual  motion.  The  cutting 
too],  as  it  travels  along  the  screw,  is  guided  by 
former,  which  gives  the  screw  that  perfect  taper 
and  .symmetry  which  enables  it  to  cut  its  way  into 
the  wood  without  the  necessity  of  first  boring  a 
hole,  as  must  be  done  in  the  case  of  the  hand- 
made screw.  The  screws  are  again  taken  to  a 
washing  machine,  which,  for  mechanical  ingenuity, 
is  quite  in  keeping  with  the  others. 

THE  WASHING  MACHINE. 

Here  the  screws  are  placed  in  a  perforated  iron 
bucket,  and  lowered  into  a  tank  of  boiling  water. 
When  hot  the  machine  is  set  in  motion  and  the 
bucket  is  taken  out  of  the  tank.  The  screws  are 
then  emptied  into  a  large  iron  sieve,  mixed  with 
.saw  dust.  The  .sieve  is  started,  and  travels  forward 
and  backward  with  a  rapid  motion,  when  soon  the 
screws  are  left  alone  in  the  spive  bright  and  clean. 
This  machine  requires  the  services  of  three  men  to 
put  in  the  screws  and  take  them  away,  but  the  real 
work  Is  done  by  the  machine. 

The  screws  are  then  taken  into  the  sorting  room, 
where  a  long  row  of  girls  sit  at  a  table  sorting  the 
bad  from  the  good  and  the  blanks  from  the  finished 
article.  The.y  are  then  taken  to  other  tables  where 
a  gross  is  counted  and  placed  in  a  box  on  a  scale. 
The  girl  then  fills  another  box  from  the  pile  and 
carefully  balance  it  with  the  box  on  the  scale,  and 
when  the  balance  is  exact  the  box  is  clo.sed,and  the 
wood  screws  are  ready  for  the  market. 

A  ve:  y  large  quantity  of  the  product  is  put  Into 


boxes,  and  to  supply  the  demand  five  box  making 
machines  are  required.  A  brief  description  of 
these  may  be  interesting.  Large  sheets  of  thin 
wood,  made  from  spruce  pulp,  are  cut  into  the  re- 
quired size,  which  run  from  one  inch  to  six  inches 
square.  These  are  cut  into  the  shape  required  to 
form  the  bottom,  sides  and  top.  These  are  then 
taken  to  a  very  C3mplicated  and  interesting  ma- 
chine, presided  over  by  a  young  woman  who  sits  as 
stately  as  a  queen  on  a  throne.  She  places  a  pile 
in  a  certain  position,  when  a  pair  of  pincers  picks 
up  the  top  one  and  carries  it  forward.  Here  a  pair 
of  plunges,  the  ends  of  which  are  coated  with  glue, 
come  down  and  glue  the  parts  which  are  to  adhere 
to  each  other.  It  is  then  taken  forward,  when  a 
plunger  the  size  of  the  inside  of  the  box  de  scends 
and  takes  it  down  through  a  shaper,  when  the 
glued  paits  are  brought  together,  and  the  box  left 
in  a  receiver.  This  receiver  is  a  wheel,  placed  in 
a  horizontal  position,  in  the  rims  of  which  is  from 
twenty  to  fifty  compartments,  and  by  the  time  it 
has  made  one  revolution  and  the  last  compartment 
is  filled,  another  plunger  descends  and  pushes  out 
the  box  into  a  basket,  from  which  they  are  re- 
moved by  an  endless  belt.  It  will  be  seen  that 
after  the  first  revolution  of  the  receiver  that  one 
box  is  shaped  and  left  in  one  compartment  of  the 
receiver,  and  at  the  same  time  the  finished  box  is 
removed.  Each  machine  is  overlooked  by  one  per- 
son, and  they  will  do  as  much  work  in  one  day  as 
25  men  and  300  girls  could  do  by  band. 

THE   HARRY    HOHN  FUND 


Contributions  to  the  Harry  Hohn  Fund  should 
be  forwarded  to  the  treasurer.  Franklin  E.  Moore, 
727  Filbert  St.,  Philadelphia,  Pa.    He  reports  re- 


ceipts of  the  following: — 

AMERICAN  Engineer  Pub.  Co.  $15.00 

Jefterson  Young,  Jr.,,  S.  C.  E.  10.00 

Eben  Hill  Council  No.  2,  of  Conn,  12.00 

Kensington  Council  No.  3,  of  Pa.  10.00 

Welcome  Council  No.  2,  of  Pa,  5.00 

Manayunk  Council  No,  'J,  of  Pa.  5,00 
Forest  City  Council  No.  2,  of  Cleve- 

land,0.  5.00 

Geneva  Council  No.  13,  ofN.  Y.  7.20 

P.  H.  Bullock,  Warnerville,  Mass,  5.00 

Laclede  Council,  No.  1,  St.  Louis,  Mo.  5.00 

Buckeye  Council  No.  4,  Canton,  O.  2.00 
St.  John  Council  No.  1,  Bridgeport, 

Conn.  30.00 
East  St.  Louis  Council  No.  4,  East  St. 

Louis,  111.  8.00 


Treasurer  F.  R.  Moore,  Avhose  postal  address  is 
given  above,  says:  "We  received  one  check  paya- 
ble to  Harry  Hohn,  and  one  money  order  was  sent 
to  our  corresponding  engineer.  It  would  be  m  ich 
better,  and  will  save  time,  if  all  checks  and  money 
orders,  intended  for  the  above  fund,  be  made  pay- 
able to  me;  and  as  soon  as  I  receive  the  same  I  send 
the  particulars  for  publication  in  The  American 
Engineer  at  once." 

A  GENIUS. 

It  is  strange  how  some  minds  will  develop  into 
other  channels  than  that  of  their  own  professions. 
Many  have  made  successes  in  inventing  articles 
and  machines  often  without  previous  experience  in 
mechanics,  and  it  may  be  said  very  few  have  proved 
failures. 

A  case  probably  of  notice  is  a  boiler  conceived 
and  designed  by  Mr.  C.  Shrine,  of  Grand  Rapids, 
Mich.,  a  chemist  and  druggist,  who  has  developed 
into  quite  a  mechanic.  The  boiler  mentioned  is  of 
the  upright  type,  for  use  in  his  own  factory,  and 
shows  considerable  ingenuity.  It  has  a  main  water 
flue  8"  dia.  from  tube  sheet  in  fire  box  to  the  water 
bottom,  thus  given  great  heating  surface  and  get- 
ting complete  circulation.  The  water  bottom  has 
a  good  settling  chamber  when  water  is  not  circu- 
lating. Deposit  is  easily  removed  by  hand  hole 
and  blow  off  on  bottom.  The  breeching  is  so  ar- 
ranged that  tubes  can  ha  cleaned  without  much 
trouble,  or  removing  any  part  of  it. 

Now,  this  inventor's  mind  is  on  perfecting  a 
boiler  that  the  cleaning  of  tubes,  inside  and  out- 
side, will  be  possible  without  the  aid  of  boiler  mak- 
ers. Most  of  the  machines  used  in  his  fiy-papor 
factory  are  of  his  own  designing. 

Stephen  Christie. 


BOILING    BRICKS    IN  TAR, 


The  coating  of  brick  and  wooden  structures  with 
coal  tar,  as  a  rough-and-ready  means  of  rre.serving 
them  from  the  action  of  damp,  has  been  common 
from  the  earliest  days  of  the  gas  industry.  It  has 
also  been  usual  in  chemical  works  to  protect  the 
stones  used  in  the  construction  of  acid  tank.s,  etc., 
by  a  preliminary  soaking  in  heated  tar.  But  the 
great  improvement  in  strength  and  impermeability 
to  moisture  which  results  from  the  simple  opera- 
tion of  boiling  bricks  and  stones  in  gas  tar  is  cer- 
tainly not  so  generally  known  as  it  should  be,  says 
InduslrifK.  Professor  Lunge,  in  the  new  edition  of 
his  work,  "Coal  Tar  and  Ammonia,"  draws  attention 
to  the  subject,  and  indicates  several  useful  applica- 
tions. He  points  out  that  drain  and  roofing  tiles, 
which  are  quite  porous  and  brittle  as  they  leave  the 
kiln,  may  be  rendered  absolutely  water-tight  and 
much  stronger  by  immersion  in  a  bath  of  hot  tar. 
Building  stones  are  also  greatly  improved  by  simi- 
lar treatment;  and  for  many  purposes  the  dead 
black  color  which  results  is  an  advantage  rather 
than  an  objection.  The  tar  should  be  deprived  of 
water  and  its  most  volatile  oils;  and  to  produce 
good  results,  the  bath  must  be  maintained  at  a 
temperature  of  at  least  ICO  degrees  C.  The  arti- 
cles to  be  treated  should  be  thoroughly  dried  and 
allowed  to  remain  in  the  tar  for  some  time. 

The  above  is  a  simple  process,  from  which  much 
benefit  may  be  derived.  "To  spoil  the  ship  for  a 
pen'orth  o'  tar"  is  an  adage  which  implies  the  great 
value  of  tar,  and  if  it  accomplishes  one  half  the 
good  which  Prof.  Lunge  claims  for  it,  it  is  well 
worth  trying  at  all  events. 


TO  COLORADO  VIA  BURLINGTON  ROUTE, 


ONLY  ONE  night  ON  THE  ROAD, 

Leave  Chicago  at  1:00  P,  M.,  or  St.  Louis  at  8:25 
A.  M.,  and  arrive  Denver  6:15  P.  M.  the  next  day. 
Through  Sleepers,  Chair  Cars  and  Dining  Cais. 
All  Railways  from  the  East  connect  with  these 
trains  and  with  similar  trains  via  Burlington  Route 
to  Denver,  leaving  Chicago  at  6:10  P.  M.,  St.  Louis 
8:15  P.  M.,  and  Peoria  at  3:20  P.  M.  and  8:00  P,  M. 
All  trains  daily. 

Tourist  tickets  are  now  on  sale,  and  can  be  had 
of  ticket  agents  of  ail  roads  and  at  Burlington 
Route  depots  in  Chicago,  Peoria  and  St.  Louis. 

There  is  no  better  place  than  Colorado  for  those 
seeking  rest  and  pleasure. 


COMPRESSION    IN    STEAM  ENCINES-THE 
VALUE  AND  DRAWBACKS  OF  IT. 


BY  P.  M.  LUDLOW,  M.  E.* 

Compression  is  useful  in  taking  up  all  lost  mo- 
tion in  the  reciprocating  parts  of  an  engine.  And 
so  far  as  this  feature  is  concerned,  it  only  remains 
to  ascertain  the  amount  in  pounds  per  square  that 
is  necessary  to  take  up  the  slack  motion,  and  give 
the  engine  a  quiet  and  smooth  operation.  As  the 
amount  of  compression  depends  entirely  upon  the 
momentum  of  the  moving  parts,  it  is  obvious  that 
it  would  increase  with  the  weight  and  velocity  of 
the  reciprocating  portions  of  the  engine.  Hence, 
in  high  speed  engines  making  275  to  300  revolutions 
per  minute,  much  more  compression  would  be  re- 
quired in  engines  of  longer  stroke  and  less  piston 
speed.  High  speed  engines  usually  have  a  piston 
speed  of  about  600  per  minute,  while  slide  valve 
engiLCS  and  Corliss  engines  range  generally  from 
400  to  500  per  minute.  The  momentum  of  the  re- 
ciprocating parts  increases  as  the  square  of  the  vel- 
ocity, consequently  taking  engines  at  500  feet  and 
600  feet  the  momentum  in  each  case  would  be  as  25 
to  30. 

The  writer  has  found  in  many  years  practical  ex- 
perience, with  engines  of  different  styles,  with  or- 
dinary slide  valve  (or  similar  low  speed  engines)  a 
compression  of  20  to  25  pounds  pressure  above  the 
atmosphere  (or  say  40  pounds  gross  pressure  in- 
cluding the  atmosphere),  when  the  piston  speed 
was  not  over  400  feet  per  minute,  would  give  suffi- 
cient ''cushion"  to  insure  a  smooth  and  noiseless 
motion,  while  for  speeds  of  600  feet  it  was  neces- 
.sary  to  lun  the  compression  up  35  to  45  pounds  net 
to  reach  the  same  smoothness  of  motion.  It  may 
be  noted  here  that  single  valve  high  speed  engines, 
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as  ibe  compression  unavoidably  increases  with  the 
rate  of  expausicn,  when  cutting  off  steam  say  at  j 
the  stroke,  reach  a  compression  of  forty- live  to  fif- 
ty-five pounds  above  the  atmosphere.  The  makers 
of  these  engines  claim  that  this  is  no  defect  but 
rather  an  advantage;  inasmuch  that  with  say  sixty 
pounds  initial  steam  pressure,  if  we  compress  up  to 
say  fifty-five  pounds,  filling  all  the  waste  passages 
with  the  compressed  vapor  nearly  up  to  the  initial 
pressure  of  the  entering  steam,  that  this  will  re- 
quire but  little  boiler  steam  to  supply  the  return 
stroke.  This  looks  plausible  at  first  sight,  but  if 
we  consider  each  stroke  by  itself, 

THE  FAIiLAOT  OF  THIS  BEASONING 

is  plain.  We  can  see  plainly  that  in  a  moving  pis- 
ton opposed  by  say  twenty  to  twenty -five  pounds 
ultimate  pressure,  or  two  to  five  pounds  through 
the  whole  stroke,  detracts  exactly  that  mixch  from 
the  effective  force  of  the  driving  steam.  In  fact 
the  indicator  on  a  single  valve  high  speed  engine, 
cutting  off  at  one-fourth  to  one- eighth  stroke,  giv- 
ing a  compression  of  forty  to  fifty  pounds  above 
the  atmosphere,  will  show  a  loss  of  fifteen  to  twen- 
ty-five per  cent,  below  the  catalogue  ratings  of 
these  engines,  the  loss  increasing  rapidly  with  the 
higher  expansion.  Part  of  this  loss  is  undoubtedly 
due  to  cylinder  condensation,  wJiich  increases  also 
rapidly  with  high  grades  of  expansion.  The  ques- 
tion of  how  soon  the  exhaust  should  be  closed  to 
produce  a  given  amount  of  compression,  depends 
upon  the  cubical  contents  of  the  steam  passage 
and  the  amount  of  piston  clearance.  To  illustrate 
this  point,  we  will  take  a  single  (slide)  valve  en- 
gine, 12"  dia.  24"  stroke,  making,  say,  400  feet  per 
minute.  We  will  assume  that  the  steam  parts  are 
l"x20  and  12"  long  from  valve  face  to  cylinder  bore; 
this  would  give  120  cubic  inches  contents,  add  to 
this  say  ^  piston  clearance,  area  of  cylinder  113"x 
J"=57"xl20  is  177  cubic  inches  total  for  waste  pas- 
sages. We  will  assume  that  a  compression  of  30 
pounds  above  atmosphere  is  desired,  or  45  pounds 
gross,  taking  the  atmospheric  pressure  at  15  pounds 
(to  avoid  fraction)  we  have  then  a  compression  of  3 
to  1. 

We  have  found  that  our  waste  passages  contained 
177  cubic  inches,  which  space  we  desire  to  fill  with 
vapor  compressed  up  to  a  ratio  of  45  pounds  per 
square  inch  gross,  based  in  a  ratio  of  3  to  1.  Hence 
177"x3  is  531".  Now,  when  the  piston  has  com- 
pleted its  stroke,  we  still  have  these  177"  waste  pas- 
sages left  filled  with  compressed  vapor.  Hence 
531"  total  contents,  less  177"  waste  space,  leaves 
351  cubic  inches  to  be  covered  by  the  moving  pis- 
ton. In  the  case  of  a  12"  cylinder,  as  assumed, 
area  113  square  inche.«,  how  many  inches  of  the 
stroke  would  be  required,  after  the  exhaust  has 
closed,  to  produce  the  desired  compression?  Evi- 
dently the  354"  desired  contents  divided  by  the 
113"  area  would  show  us  that  it  would  be  necessary 
to  close  the  exhaust  at  3J"  before  the  piston  has 
terminated  its  stroke.  This  rule  will  be  found 
closely  a2:)proxi mating  the  Indicator  results,  but  a 
it  takes  no  no>ice  of  cylinder  condensation,  and  re- 
evaporation  towards  the  end  of  stroke,  it  is  not  ex- 
act, although  sufficiently  so  for  practical  purposes. 
All  the  waste  passages  are  losses  of  steam  in  doing 
a  given  amount  of  useful  work,  and 

NO  AMOUNT  OF  COMPKESSION 

can  recover  these  losses,  and  greater  the  number 
of  revolutions  of  the  engine  per  minute,  the  greater 
is  the  percentage  of  loss  due  to  the  waste  passages. 
While  compression  is  useful  up  to  the  point  re- 
quired for  a  "cushion,"  it  is  in  the  nature  of  a  nec- 
essary evil,  not  in  any  respect  a  benefit.  For  as  we 
dispense  with  the  piston  clearance  and  the  waste 
spaces  from  valve  to  cylinder,  in  so  much  we  save 
considerably  in  the  cost  of  a  given  amount  of  use- 
ful work  done.  To  illustrate  this  point  we  will 
take  two  cylinders,  each  12"x24",  one  with  the 
short  D  slide  valve,  with  ports  I"xl0"xl2",  the 
other  with  the  so-called  long  valve,  with  ports  near 
each  end  of  the  cylinder,  say  I"xl0"x6",  60  cubic 
Inches  contents.  Both  engines,  after  the  exhaust 
has  closed,  commence  with  15  pounds  atmospheric 
resistance  and  end  with  45  pounds  gross,  A  short 
calculation  will  show  that,  while  the  short  valve 
engine  would  begin  compression  at  3^"  before  the 
end  of  the  stroke  to  reach  45  pounds  gross,  the  long 
valve  engine  would  not  begin  its  losses  from  com- 
pression earlier  than  about  2  1-16"  before  the 
stroke  terminated.    It  is  evident,  therefore,  that 


the  average  loss  on  the  whole  stroke  \rould  be  very 
much  in  favor  of  the  long  valve  engine.  In  fact, 
the  loss  would  be  say  33  per  cent,  less  with  the 
long  valve. 


LITERARY. 


"An  Honest  Hypocrite"  Is  the  title  of  a  new  novel,  in- 
spired by  the  recent  agitation  in  the  religious  world, 
written  by  the  Rev.  Edw.  Staats  DeGrote  Tompkins,  and 
published  by  the  Cassell  Publishing  Company.  The  trial 
of  Dr.  Briggs,  the  investigation  of  Dr.  Heber  Newton, 
and  the  condemnation  of  Macquarey,  as  well  as  the  ex- 
citement about  making  Phillips  Brooks  a  Bishop,  are  all 
reflected  in  this  work.  Indeed,  one  of  the  principal 
characters  in  the  book  is  said  to  be  drawn  directly  from 
Dr.  Newton.  The  book  is  the  work  of  a  clergyman  who 
sympathizes  with  the  broader  doctrines  that  are  prevail- 
ing to-day,  and  who  has  put  his  views  into  the  form  of  a 
novel  for  the  sake  of  giving  them  wider  currency  than 
they  would  have  if  put  forth  as  either  essay  or  sermon. 
The  crying  need  of  the  poor  in  great  cities  is  another 
question  that  is  agitated  in  this  book,  which  is  made  par- 
ticularly timely  by  the  recent  organization  of  the  Univer- 
sity Settlement  for  the  establishment  of  libraries  and 
clubs  in  the  tenement  house  district  of  New  York  City. 
''An  Honest  Hypocrite"  is  full  of  plot,  dramatic  in  action 
and  in  sympathy  with  the  great  movements  of  the  day. 

The  Garden  City  Directory  is  a  useful  pocket  refer- 
ence book.  It  contains  a  list  of  all  the  important  places 
in  Chlc!<go,  together  with  legal  fare  for  conveyance,  etc. 
It  is  published  by  E.  E.  Woodward,  SIOJ^  S.  Clark  street, 
Chicago. 

Scribncr's  Maglzlnc  for  July  (beginning  the  tenth  vol- 
ume) has  its  leading  article  on  a  subject  which  attracts 
paiticular  attention  at  this  season — "Speed  in  Ocean 
Steamers."  The  author,  A.  E.  Seaton,  is  connected  with 
a  large  ship  building  firm  in  England,  and  makes  per- 
fectly plain  to  untechnical  readers  the  various  conditions 
which  must  be  borne  in  mind  in  designing  ocean  grey- 
hounds, and  the  most  advanced  methods  which  have 
met  them.  The  illustrations  show  a  number  of  the  fast- 
est steamers  afloat.  This  issue  contains  also  two  illus- 
trated out-of-door  articles— one  on  "Izard  Hunting  in 
the  Spanish  Pyrenees,"  and  the  other  on  fishing  for  the 
black  sea-bass  on  the  Pacific  coast.  The  number  is  un- 
usually rich  in  fiction,  containing  four  complete  short 
stories;  by  George  A.  Hibbard,  the  late  John  Elliott  Cur- 
ran,  Edith  Wharton,  and  George  L.  Catlin,  U.  S.  Consul 
at  Zurich.  There  are  three  articles  of  political  import- 
ance—one on  "Starting  aParliament  in  Japan,"  by  Prof. 
John  H.  Wigraore,  of  the  University  of  Tokio;  another 
giving  a  civil  engineer's  glimpse  of  the  revolutionary 
republic  of  Hayti;  and  a  ttiird  summarizing  the  romantic 
history  of  outlawry  on  the  Mexican  border.  A  pictur- 
esque account  of  an  old  Danish  town;  a  literary  essay  of 
unusual  quality  on  Landor,  and  poems  by  John  Hay  and 
Mrs.  James  T.  Fields,  complete  a  number  of  remarkablv 
varied  interest.  The  frontispiece  is  the  h.st  one  of  Mr. 
J.  R.  Weguelin's  notable  full-page  illustrations  for  se- 
lected Odes  of  Horace. 

The  August  issue  of  Scribner's  Magazine  will  be  a  fic- 
tion number  containing  four  illustrated  short  stories; 
several  un illustrated  ones,  and  the  beginning  of  a  re- 
markahle  serial,  "The  Wrecker,"  by  Robert  Louis  Steven- 
son and  Lloyd  Osbourne. 


SPECIAL   BUSINESS  NOTICES. 


The  Multiple  Speed  and  Traction  Co.  of  54  Lakeside 
Building,  Chicago,  expect  to  have  the  contract  for  build- 
ing and  operating  their  multiple  despatch  railway  at  the 
Columbian  Exposition.  All  who  take  a  ride  thereon  may 
travel  at  the  rate  of  three  or  six  miles  an  hour  as  they 
choose.  A  description  of  this  interesting  scheme  has 
already  been  published  in  our  columns. 

The  Hoppes  Manufacturing  Co. ,  Springfield,  Ohio,  has 
just  completed  and  shipped  two  of  the  largest  live  steam 
feed-water  purifiers  ever  constructed.  They  are  68 
Inches  in  diameter  by  26  feet  long,  and  are  each  of  1,000 
horse  power  capacity.  They  are  to  work  in  connection 
with  3,000  horse  power  Babcock  &  Wilcox  boilers.  The 
purifiers  were  designed  and  built  for  the  Louisville  Gas 
Co. ,  Louisville,  Ky. ,  to  be  placed  in  the  new  electric 
light  station  heing  erected  by  that  company.  The 
Hoppes  Manufacturing  Co.  also  have  the  contract  for 
furnishing  the  boiler  feed-pumps  for  this  station. 

Wm.  Baragwanath  &  Son,  report  business  as  being 
good.  They  have  just  closed  a  contract  for  one  1.000 
horse  power  heater  for  Warren  Springer,  and  one  of  800 
horse  power  for  the  New  Fair  building.  Among  the  re- 
cent improvements  made  by  this  house  are  two  very 
large  punch  and  shearing  machines  from  the  well  known 
house  of  Hilles&  Jones  of  Wilmington,  Del. 

"for  sale  cheap. 


ONE  AUTOMATIC   CUT-OFF   ENGINE,  16x36. 
Can  be  seen  running  at  333  to  280  W,  Ohio  St.  Chicago.. 


CHICAGO,    MILWAUKEE    &    ST.  PAUL 
RAILWAY. 


Electric  Lighted  and  Steam  Heate  d  Vestibuiea 
Trains,  with  Westingnouse  Air  Signals,  between 
Chicago,  St.  Paul  and  Minneapolis,  daily. 

Electric  Lighted  and  Steam  Heated  Vestibuled 
Trains  between  Chicago,  Council  Bluffs  and  Omaha, 
daUy, 

Through  Vestibuled  Sleeping  Cars,  dally,  between 
Chicago,  Butte,  Tacoma,  Seattle,  and  Portland,  Ore. 

Solid  Trains  between  Chicago  and  principal  points 
in  Northern  Wisconsin  and  the  Peninsula  of  Michi- 
gan. 

Daily  Trains  between  St.  Paul,  Minneapolis  and 
Kansas  City  via  the  Hedrick  Route. 

Through  Sleeping  Cars,  daily,  between  St.  Louis, 
St.  Paul  and  Minneapolis. 

The  finest  Dining  Cars  in  the  World. 

The  best  Sleeping  Cars.  Electric  Beading  Lamps 
in  Berths. 

6,100  miles  of  road  in  IlllnoiB,  Wisconsin,  North- 
ern Michigan,  Iowa,  Minnesota,  Missouri,  South 
Dakota  and  North  Dakota. 

Everything  First-Class. 

First-Class  People  patronize  First-ClasB  Lines. 
Ticket  Agents  everywhere  sell  Tickets  over  the 
Chicago,  Milwaukee  and  St.  Paul  RaUwav. 


Map  of  the  United  States. 
A  large,  handsome  map  of  the  United  States, 
mounted  and  suitable  for  oflBce  or  home  use,  is 
issued  by  the  Burlington  route.  Copies  will  be 
mailed  to  any  address  on  receipt  of  13  cents  in 
postage  by  P.  S.  Eustis,  Gen'l  Pasd.  Agent,  C. ,  B.  & 
Q.  R.  R.,  Chicago,  Dl. 


CONTRACTS  OPEN. 


Pumping  .Engines. — Sealed  proposals  will  be 
received  by  the  City  of  Savannah,  Georgia,  until 
eleven  (11)  o'clock  a  m.,  July  1.5,  1891,  for  furnish- 
ing and  constructing  two  (3)  High  Duty  Pumping 
Engines,  each  having  a  capacity  of  ten  million  (10,- 
000,000)  U.  S.  gallons  per  day,  and  the  necessary 
boilers  and  other  appurtenances  pertaining  to  a 
pumping  plant.  All  to  be  in  accordance  with  gen- 
eral specifications  on  file  in  the  water  oliice,  at  Sa- 
vannah, (;a.,or  which,  with  all  other  information, 
can  be  obtained  from  Thomas  T.  Johnson,  Consult- 
ing Engineer,  at  room  No.  39,  No.  171,  La  Salle  street, 
Chicago,  111.  Proposals  must  be  made  in  accordance 
with  the  aforesaid  general  specifications.  No  pro- 
posals will  be  considered  unless  the  party  offering 
it  can  furnish,  evidence  satisfactory  to  the  Mayor 
and  Board  of  Aldermen  of  the  City  of  Savannah  of 
his  ability,  and  that  he  has  the  necessary  facilities, 
together  with  pecuniary  resources,  to  fulfill  the  con- 
ditions of  the  contract  and  the  specifications,  pro- 
vided such  contract  should  be  awarded  him.  The 
right  to  reject  any  and  all  proposals,  not  deemed  for 
the  best  interest  of  the  city,  is  reserved.  Jamks 
Manning,  Superintendent,  Office  Water- Works,  Sa- 
vannah, Ga. ,  May  31 , 1891. 


Dredging. — United  States  Engineer  Office,  No. 
366  Milwaukee  street,  Milwaukee,  June  19,  1891.— 
Sealed  proposals  in  triplicate,  will  be  received  at 
this  office  until  13  o'clock,  noon,  July  15,  1891,  and 
then  opened  in  the  presence  of  bidders,  for  dredg- 
ing at  Milwaukee"  Harbor,  Wis.  Approximate 
amount  of  dredging  to  be  dope,  26.000  cubic  yards. 
The  attention  of  bidders  is  invited  to  the  acts  of 
Congress,  approved  February  26, 1885,  and  Februarv 
33, 1887,  Vol.  23,  page  332,  and  Vol.  34,  page  414, 
Statutes-at-Large.  Proposals  will  be  accompani(?d 
by  a  guarantee  that  if  the  bid  is  accepted,  contract 
will  be  entered  into  within  ten  days  after  notice  of 
acceptance.  Preference  will  be  given  to  material 
and  plant  of  domestic  production  or  manufacture, 
conditions  of  quality  and  price  (import  duties  In- 
cluded) being  equal.  For  blank  proposals  and  in- 
formation  apply  at  this  office.  The  United  States 
reserves  the  right  to  reject  any  or  all  bids.  Pro- 
posals will  be  endorsed  on  the  envelope,  "Proposals 
for  Dredging  at  Milwaukee  Harbor,  Wis.,"  and  ad- 
dressed to  Major  Chas.  E.  L.  B.  Davis,  Corps  of  En- 
gineers, U.  S.  A. 


Pumping  Engines.— Sealed  proposals  will  he 
received  by  the  City  of  Savannah,  Georgia,  until 
eleven  (11)  o'clock,  a.  m.,  July  15th,  1891,  for  furn- 
ishing and  constructing  Two  (2)  High-Duty  Pump- 
ing Engines,  each  having  a  capacity  of  Ten  Million 
(10,000,000)  U.  S.  gallons  per  day,  and  the  necessary 
Boilers  ana  other  appurtenances  pertaining  to  a 
pumping  plant.  All  to  be  in  accordance  with  gen- 
eral specifications  on  file  in  the  Water  Office  at  Sa- 
vannah, Ga,,  or  which,  with  all  other  information, 
can  be  obtained  from  Thomas  T.  Johnston,  Con- 
sulting Engineer,  at  room  No.  29,  No.  171  La  Salle 
street,  Chicago,  Illinois. 

Proposals  must  be  made  in  accordance  with  the 
aforesaid  general  specifications.  No  proposal  will 
be  considered  unless  the  party  offering  it  can  furn- 
ish evidence  satisfactory  to  the  Mayor  and  Board  of 
Aldermen  of  the  City  of  Savannah  of  his  ability, 
and  that  he  has  the  necessary  tacilities,  together 
with  sufficient  pecuniary  resources,  to  fulfill  the 
conditions  of  the  contract  and  the  specifications, 
provided  such  contract  should  be  awarded  him. 

The  right  to  reject  any  and  all  proposals  not 
deemed  for  the  best  interest  of  the  city  is  reserved. 

James  Mannino,  Superintendent. 

Savannah,  Ga. ,  May  21, 1891. 
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THE   PROPER  DEFINITION. 


At  last  -we  have  received  ''the  proper  definition" 
of  the  term  engineer.  The  average  student,  says 
the  atithor  of  this  proper  definition,  can  hardly 
make  out  -what  constitutes  a  real  tngineer,  but 
those  who  understand  somewhat  of  steam  appli- 
ances would  naturally  say,  "he  is  one  who  under- 
stands cause  and  effect  in  the  application  of 
steam."  He  must  understand  the  care  of  steam 
boilers,  consequent  upon  the  strength  of  their  man- 
ufacture; he  must  understand  the  care  of  engines, 
consequent  upon  their  style  and  strength  of  manu- 
facture; he  must  understand  the  principles  of  hy- 
draulics and  the  results  of  hydraulic  appliances, 
provided  he  is  what  the  term  engineer  implies. 

There  are  various  grades  of  engineers.  There 
are  those  to  whom  every  appliance  with  which  they 
come  in  contact  has  its  merits  and  demerits,  which 
to  their  quick  eye  are  at  once  observant ;  there  are 
those  to  whom  all  appliances  ^vith  which  they  come 
in  contact  are  interrogation  marks;  appliances  with 
which  they  have  to  experiment,  before  they  know 
whether  they  are  good,  bad  or  indifferent;  and,  last 
of  all,  there  are  those  who  style  themselves  "engi- 
neers" who  are  not  worthy  of  the  name,  to  whom 
every  steam  appliance  is  some  unknown  quantity, 
and  in  whose  care  every  steam  appliance  is  a  weap- 
on of  destruction. 

To  the  first  only  we  desire  to  speak.  Of  such  we 
in  all  sincerity,  are  compellea  to  admit  that  they 
have  aspired  and  attained  to  the  height  of  mechan 
ical  ability.  Every  engineer  capable  of  assuming 
to  himself  the  term  as  we  apply  it  herein,  has  the 
power  in  his  own  sphere  of  demanding  the  privi- 
lege of  having  something  to  say.  These  men,  in 
the  fiist  place,  earn  good  salaries;  again  they  have 
large  interests  under  their  control,  and  yet  again, 
proprietors  of  such  interests  are  always  willing 
and  anxious  to  receive  their  opinion  concerning 
projected  improvements.  This  is  a  privilege  which 
every  engineer  appreciates  and  fosters;  this  is  a 


Such  a  house  the  Wheeler  &  Tappan  Company  of 
Chicago  claim  to  be .  This  company  have  built 
themselves  up  through  the  friendship  of  engineers, 
as  having  had  considerable  association  with  such 
it  has  become  second  nature  to  them,  when  called 
upon  to  rectify  trouble  or  mistake,  to  apply  to 
those  in  charge  of  the  steam  outfit.  We  do  not 
wish  in  any  way  to  detract  from  the  prestige, 
knowledge  or  influence  of  the  proprietor;  but  they 
themselves  will  admit  that  they  are  willing  to  ex- 
pend their  money  for  the  hiring  of  competent  men 
to  take  charge,  provided  they  keep  in  order  their 
extensive  equipments. 

The  Wheeler  &  Tappan  Company  have  been  in 
the  pump  business  for  over  sixteen  years  as  pro- 
prietors, previous  to  which  they  were  in  the  em- 
ploy of  the  Geo.  F.  Blake  Mig.  Co.,  of  Boston,  Mass. 
They  came  to  Chicago  in  1875,  having  heard  of  the 
dearth  of  competent  pump  men  to  take  charge  of 
repairs.  For  nearly  ten  years  they  worked  might 
and  main  to  secure  sufficient  foothold  to  commence 
the  manufacture  of  steam  pumps  on  their  own  ac- 
count, and  have  at  length  attained  such  prominence 
as  to  be  called  "the  largest  steam  pump  manufac- 
turers west  of  New  York  city." 


14"  X  10"  x  12"  Duplex  Bbine  Pump,  Tie-Kod  Pattern. 


privilege  which  every  true  engineer  will  exercise 
for  hia  employer's  benefit,  knowing  that  his  em- 
ployer's profits  redound  to  some  extent  upon  every 
employee,  and  to  such  we  now  address  ourselves, 
this  time  in  reference  to  pumps.  An  important 
feature  in  the  make  up  of  every  steam  plant  is  a 
pump,  whether  used  as  a  boiler  feed  pump  or  for 
tank  circulation  or  hydraulic  work.  Various 
pump  houses  have  ascribed  to  themselves  full 
knowledge  of  any  and  every  use  to  which  a  pump 
may  be  ai»plled,  and  still  others  are  content  to  be 
guided  by  the  knowledge  and  facts  as  given  by  en- 
gineers. To  one  of  the  latter  houses  we  desire  to 
call  some  attention.  They  are  like  the  man  who  at 
fifty  years  of  age  knows  absolutely  nothing,  who 
having  experienced  the  nps  and  downs  of  life  is 
satisfied  that  there  are  many  tilings  he  knows  noth- 
ing about,  and  that  in  all  things  he  is  open  to  re- 
ceive Information  and  correction;  in  fact  a  house 
which  is  always  willing  and  anxious  to  secure  the 
advice  and  knowledge  of  experienced  engineers. 


Their  line  of  patterns  include  every  conceivable 
size  and  style  of  pumps  used  in  the  ordinary  lines 
of  business,  and  from  a  capital  composed  of  simply 
muscle  and  grit  they  have  reached  a  monetary  cap- 
ital of  over  one  hundred  and  fifty  thousand  dollars. 
So  much  for  reliance  on  engineers. 

We  would  just  call  attention  to  their  advertise- 
ments in  this  Issue  which  will  give  some  idea  of 
their  capability.  Their  pumps  throughout  are 
built  to  withstand  the  hardest  possible  strain,  and 
eventually,  they  declare,  to  cost  the  least  possible 
amount  for  repairs.  There  has  been  no  desire  on 
their  part,  at  any  time,  to  compete  with  the  "prom- 
iscuous market"  in  their  line  of  goods,  taking  the 
ground  at  all  times  "that  things  that  are  equal  to 
the  same  thing  are  equal  to  one  another,"  or  in 
other  words,  an  article  costing  say  f  100  is  worth  a 
profit  of  1.5  or  20  per  cent.,  making  a  -selling  price 
of  $11.5  to  ij;120.  There  is  always  a  desire  to  buy 
for  the  Ifast  amount  of  money;  but  educated  me- 
chanics are  ever  ready  to  combat  this  promiscuous 


buying.  Competent  engineers  will  appreciate  the 
foregoing,  knowing  that  it  is  not  to  their  interest 
or  credit  to  have  the  plant  under  their  charge  com- 
po.sed  of  .such  an  outfit,  and  they  know  also  how  to 
take  care  of  a  good  thing  when  they  have  it.  This 
firm  has  established  agencies  all  over  the  United 
States  with  competent  and  reliable  men,  and  have 
secured  as  their  Eastern  agent,  Mr.  Jefferson 
Young,  .Jr.,  the  supreme  chief  of  the  American  Or- 
der of  Steam  Engineers  with  headquarters  at  401 
and  403  S.  Clinton  St.,  Syracuse,  N.  Y.  Mr.  Young 
has  been  for  many  years  in  the  pump  business,  and 
knows  a  good  thing  when  he  sees  it,  as  is  evident 
by  his  being  called  upon  to  fill  such  an  exalted  po- 
sition as  he  does  in  the  American  Order  of  Steam 
Engineers.  Being  well  versed  in  the  merits  of  al- 
most every  steam  appliance,  he  at  length  decidea 
ou  Wheeler  &  Tappan  Co.'s  goods  as  being  of  suffi- 
cient merit  to  place  before  his  brother  engineers, 
and  can  honestly  say,  "I  know  they  are  right."  Mr. 
Young  is  ably  seconded  in  his  agency  by  Mr.  J. 
Will  Clark,  of  Syracuse,  who  is  also  "one  of  the 
boy  a." 

The  firm  of  Wheeler  &.  Tappan  Co.  was  incorpor- 
ated last  April  with  Mr.  Thos.  J.  Wheeler,  as  presi- 
dent, Mr.  Amos  K.  Tappan,  as  vice-president,  and 
Mr.  Robert  Forsyth,  as  secretary  and  treasurer. 
The  manufacturing  department  is  entirely  under 
the  charge  of  Mr.  Merrill  L.  Jenkins  who  is  a  hy- 
draulic engineer  of  the  "first  water."  As  jobbers 
they  have  been  called  upon  to  do  an  immense 
amount  of  special  work  and  that  such  has  been 
honestly  and  promptly  executed  is  due  to  the  care 
and  intelligence  of  the  last  named  gentleman.  Ex- 
cellence can  only  be  attained  after  much  care  and 
study,  and  knowing  Mr.  Jenkins,  as  we  do,  we  are 
pleased  to  give  this  testimony  to  his  ability  and 
expect  from  him  great  things  for  the  future.  He  is 
with  a  house  whose  watchword  is  "forward,"  and 
that  knows  not  the  word  "failing."  The  main  of- 
fice and  works  of  this  concern  are  at  12  and  14  S. 
Jefferson  Street,  Chicago,  111.  Write  for  their  cat- 
alogue and  if  any  member  of  the  American  Order  of 
Steam  Engineers,  or  any  other  reader,  desires  any 
special  icformation  on  hydraulic  appliances  for 
any  special  duty,  such  will  be  cheerfully  furnished 
by  this  company,  especially  if  the  applicant  will 
state  that  he  has  read  the  descriptions  of  their 
pumps  in  The  American  Engineer. 


WATER   AS   A  LUBRICANT. 


Water  is  a  good  lubricanf.if  it  Is  rightly  applied, 
says  the  New  York  Railroad  Men.  A  knowledge  of 
this  fact  and  the  wit  to  use  it  at  the  right  moment 
helped  an  engineer  out  of  a  tight  place.  He  had  to 
take  the  superintendent  up  the  road  on  his  engine 
for  an  important  meeting.  The  superintendent  was 
in  a  hurry,  and  they  started  out  at  a  pretty  lively 
pace.  Everything  went  smoothly  for  a  while,  when 
the  guides  on  the  right  hand  side  began  to  smoke. 
The  engineer  shut  off,  got  down  and  found  that 
guide  in  first-class  shape  as  a  frying  pan,  but  its 
efficiency  as  a  guide  was  seriously  impaired.  The 
superintendent  got  down  too,  and  said,  "put  some 
water  on  her  quick."  "No,  sir,"  was  the  answer, 
"if  you  put  water  on  that  guide  now  you  will  twist 
it  all  out  of  shape."  "What  are  you  going  to  do?" 
said  the  superintendent,  "we  haven't  much  more 
than  time  to  get  there  now."  The  engineer  said 
nothing,  but  he  took  his  wrench  and  eased  off  the 
nuts  on  the  stuffing  box  studs,  enough  to  allow  the 
steam  to  blow  through  past  the  piston  rod.  He 
reasoned  that  the  steam  blowing  on  the  hot  guide 
any  condensing  would  cool  it  just  as  effectually 
and  much  more  gradually  than  eight  or  ten  buck- 
ets of  water  dumped  on  at  once,  while  the  water 
would  at  the  same  time  act  as  a  lubricant.  They 
got  up  and  started  ahead  easy.  The  engineer 
watched  that  guide  with  some  anxiety,  for  he  was 
not  sure  of  the  result.  At  the  end  of  ten  miles  he 
stopped,  went  down  and  felt  it.  With  a  calm  smile 
and  an  "I  told  you  so"  expression,  he  pulled  out 
the  throttle,  drove  ahead,  and  brought  the  super- 
intendent to  his  meeting  in  time. — Railway  Re- 
view. 
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THE    MOFFET    PORTABLE  DRILL. 

The  accompanying  illustration  (on  this  page) 
shows  the  leading  features  of  the  Moffet  portable 
drill,  manufactured  by  J.  G.  Timolat,  of  59  South 
Fifth  ave.,  New  York  City. 

A  tool  has  been  greatly  needed,  for  a  long  time, 
to  supersede  the  slow  process  of  drilling  with  a 
ratchet.  And  this  Moffet  drill  has  been  designed 
to  fill  that  loug-felt  want.  Workers  in  iron  and 
eteel  have  partly  overcome  the  difficulty,  in  the 
past,  by  means  of  rope  drills  and  flexible  shafts; 
but  in  order  to  accomplish  results  at  all  satisfac- 
tory with  these  tools,  it  is  necessary  to  have  the 
work  within  easy  reaching  distance  of  a  counter 
shaft,  main  shaft,  engine,  boiler,  etc.,  through  all 
of  which  mediums  by  means  of  belts  the  power 
must  be  transmitted  before  any  results  can  be 
shown,  and  then  only  in  a  limited  area,  within 
which  any  heavy  work  must  be  moved.  Recogniz- 
ing the  large  field,  beyond  that  filled  by  the  rope 
drills  and  flexible  shafts,  the  Moffet  portable  drill 
has  been  placed  upon  the  market. 

It  consists  of  a  small  rotary  engine,  connected  by 
two  small  steel  gears,  with  a  drill  spindle,  the  end 
of  which  is  a  taper  socket.  The  power  to  run  this 
tool  can  be  steam  or  compressed  air  under  not  less 
than  forty  to  forty-five  pounds  pressure.  Any 
point  to  which  we  can  convey  steam  or  compressed 
air  and  have  the  above  pressure,  working  results 
equal  to  any  driil  press  can  be  shown.  There  is 
absolutely  no  loss  of  power,  it  is  claimed,  as  the 
only  medium  (the  two  steel  gears)  through  which 
the  power  is  transmitted,  is  positive.  The  tool  is 
fastened  to  the  work  to  be  drilled  in  the  same  man- 
ner as  a  ratchet  drill.    As  its  weighs  but  forty 


ing  in  bridge  work,  for  drilling  all  kinds  of  iron  or 
steel  in  structural  work,  vault  work,  heavy  machine 
work,  steam  ship-building  and  repairs,  drilling  out 
rivets  in  boilers,  tapping  and  screwing  in  stay  bolts 
(for  the  latter  work  a  pressure  of  from  fifty-five  to 
sixty  pounds  is  necessary),  etc. 


THE   FAIRY   TALES    OF  SCIENCE, 

The  zeal  and  success  with  which  women  cultivate 
and  teach  science  has  long  been  known.  We  are 
not  expressly  told  that  the  Aspasia  of  Pericles  wrote 
an  essay  popularizing  the  scientific  deductions  and 
observations  of  Anaxagoras;  but  there  is  every  rea- 
son to  suppose  that  she  understood  his  views  on 
thunder  and  lightning,  as  being  "the  effect  of  some 
combustion  and  concussion  in  the  clouds,"  often 
happening  when  Jupiter  was  m  perfect  good  hu- 
mor; and  that  in  setting  them  forth  she  no  less  than 
he  became  punishable  for  impiety.  Mrs.  Marcet 
and  Mrs.  Lincoln  Phelps  were  preceded  by  many 
women  learned  in  every  day  science,  if  not  by  As- 
pasia; and  they  have  had  many  successors.  Two  of 
these,  Emma  Marie  Caillard  and  Arabella  Buckley 
(who  has  become  Mrs.  Fisher) ,  have  repeatedly 
written  scientific  books,  always  very  clear  and  en- 
tertaining as  well  as  instructive.  Both  have  lately 
published  again  (in  this  country  through  the  Apple- 
tons),  and  Mrs.  Fisher,  who  has  a  taste  for  orna- 
mental titles,  calls  her  book  "Through  Magic 
Glasses,  a  Sequel  to  The  Fairyland  of  Science." 
Miss  Caillard,  (or  is  it  madam?)  writes  more  recent- 
ly on  "Electricity"  and  its  wonders;  for  both  these 
authors  are  taken  with  the  startling  things  in  sci- 
ence,—its  "fairy  tales,"  as  Tennyson  called  them  50 
years  ago,  when  there  -w^re  fewer  than  now.  Elec- 
tricity alone  has  contributed  and  still  contributes 
as  many  wonders  at  the  microscope,  or  its  antithe- 
sis the  telescope, -  to  both  which  instruments  of 
natural  magic  Mrs.  Fisher  devotes  her  book,  along 
with  the  spectroscope  and  the  photographic  ca- 
mera. 

Mrs,  Fisher's  chief  person  is  a  man — "the  magi- 
cian,"—who  sits  in  his  "turret- chamber"  and  ex- 
plains the  moon  and  stars  to  a  single  boy;  or  m 
lectures  elsewhere  describes  volcanoes,  sunlight, 
lichens,  the  original  pattern  of    the  race-horse. 


pounds,  this  is  easily  done.  It  has  a  capacity  to 
drill  holes  in  steel,  cast  or  wrought  iron  from  §  to 
If  inches  in  diameter,  and  the  operator  with  a  few 
days'  experience  will  find  he  can  drill  holes  1^  in- 
ches in  diameter.  The  speed  for  the  different  size 
drills  is  regulated  by  the  feed  valve  and  feed  screw 
without  reducing  the  power  below  a  satisfactory 
working  point.  Connection  between  the  end  of 
the  air  or  steam  pipe  and  the  drill,  is  made  by 
means  of  a  steam  hose.  The  length  of  this  hose  de- 
termines the  area  within  which  the  drill  can  be  op- 
erated. As  the  hose  can  be  made  any  length,  the 
area  of  work  is  practically  unlimited,  and  can  be 
carried  on  in  the  open  air  as  well  as  in  a  shop;  thus 
a  piece  of  hose  fifty  feet  long  will  allow  drilling  at 
any  point  in  a  circle  one  hundred  feet  in  diameter. 
The  drill  can  be  operated  in  any  position  (horizon- 
tally or  vertically)  with  equally  good  results.  It  is 
largely  used  for  drilling,  reaming  and  countersmk- 


Salt  is  a  most  excellent  thing  to  use  in  sweeping 
carpets.  It  not  only  gathers  up  the  dust  and  leaves 
the  carpet  bright  and  clean  but  there  is  always 
enough  of  the  finer  particles  left  in  the  carpet  to 
act  as  a  prevention  to  moth.  Of  course  the  very 
cheapest,  coarsest  salt  may  be  used. 


primitive  man,  seaweeds,  and  other  marvels  in 
which  boys  are  interested,  or  may  be  induced  to 
take  interest,  most  of  which,  the  magician  says, 
are  new  only  to  beginners;  but  It  is  well  told  and 
will  recall  to  many  readers  what  they  had  formerly 
heard  and  forgotten,  or  at  best  remembered  but 
dimly.  For  science  is  so  much  a  thing  of  detail 
that  nobody  can  remember  it  all  and  few  can  carry 
in  mind  for  daily  use  even  the  elementary  knowl- 
edge of  all  sciences.  Hence  the  value  of  such  use- 
ful books  as  this,  in  which  the  fancy  is  appealed  to, 
no  less  than  the  memory  and  perceptive  powers.  It 
is  the  last  thus  far  of  this  author's  six  or  eight 
books,  and  no  less  interesting  than  those  which 
went  before  it.  The  engravings  are  specially  to  be 
praised  for  their  excellence,  combined  with  an  or- 
nate character,  which  is  not  aimed  at  in  the  merely 
scientifi.c  illustrations  of  Miss  Caillard's  "Elec- 
tricity. ' ' 

This  second  book  is  indeed  most  useiul;  for  it 
treats  concisely,  accurately  and  historically  of  this 
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new  bcientiflc  enigma,  with  so  many  possible  ans- 
wers, of  whicli  only  a  few  have  yet  been  guessed, 
and  those  not  with  entire  certainty.  Nobody  yet 
knows  what  electricity  is,  nor  is  even  its  action 
known  in  many  contingencies  that  may  arise  or 
have  arisen.  This  author  devotes  her  last  chapter 
to  the  puzzle.  '-What  Is  electricity?"  which  sbedoes 
not  seek  to  solve  further  than  to  suggest,  as  others 
nave  done  before  her,  that  electro-magnetism  and 
light  have  much  In  common,  and  apparently  make 
their  astonishing  movement  through  the  once  im- 
aginary ether,  which,  the  further  mtlmale=,  may  bo 
the  stuff  of  which  all  material  things  are  made  ov 
modified.  With  this  startling  suggestion  she  oinse.-^ 
a  book  which  is  one  of  the  most  interesting  and  in- 
structive volumes  of  the  present  .year.  —Ex. 


STUFFING    BOX  PACKIN3. 

Probably  there  is  not  a  thing  about  the  engine 
room  which  has  engaged  the  atteation  of  engineers 
more  than  the  packing  of  piston  and  valve  rod-", 
and  starling  with  the  twisted  strand  of  hemp,  next 
came  the  plaiting  of  the  hemp  into  square  and 
other  shapes,  which  did  good  work  on  the  slow 
speed  engines  using  low  steam  pressure,  but  with 
the  advances  In  those  two  points  in  engineering 
something  better  In  packing  was  required,  and  to- 
day there  are  numerous  packings  on  the  market, 
many  alike  in  everything  but  name,  while  others 
are  of  a  dietlnct  character. 

The  qualities  most  needed  in  a  good  packing  are 
Ibt:    It  shall  cause  the  least  friction;  2nd:  Have 


elasticity  sufficient  to  take  up  any  slight  spring  in 
the  rod  caused  by  varying  strains;  3d:  Not  burn 
out  quickly. 

Of  tne  packings  which  have  been  on  the  market 
long  enough  to  test  their  merits  the  "Selden"ls 
notable.  It  Is  the  invention  of  a  practical  engineer 
of  large  experience.  The  materials  of  which  it  is 
composed  are  entirely  free  of  an3'  substances  which 
can  either  score  or  corrode  a  rod,  and  the  thousands 
of  engines  and  pumps  on  which  it  has  been  used  for 
ten  years  testify  that  it  is  a  "stayer." 

There  are  two  kinds  of  the  "Selden,"  the  "Rub- 
ber Core  Selden"  which  has  a  gum  centre  large 
CDongb  to  give  elasticity  but  which  "can  never 
come  in  contact  with  the  rod  and  cause  friction," 
as  the  manufacturers  state.  It  is  also  treated  to 
withstand  the  burning  action  of  steam  and  has  a 
record  of  uhe  on  engines  for  over  six  years  without 
wearing  the  rod  the  slightest,  it  Is  said. 

The  "Canvas  Core  Selden"  is  UKcd  more  for  the 
water  ends  of  pumps  and  high  hydraulic  pressures, 
as  in  cotton  compress,  hydraulic  plants  of  steel  and 
tobacco  works,  testing  pumps,  boikr  feeds  and  ice 
machines. 

The  "Selden"  is  made  In  ail  sizes  from  i"  to  3", 
varying  by  gizteentha  of  an  inch.    Each  coil  Is  se- 
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curely  wrapped  in  manllla  paper,  to  keep  it  clean 
from  any  dirt  or  dust,  and  a  label  on  it,  giving  di- 
rections for  using.  The  cut  represents  a  coll  with 
part  of  the  wrapper  torn  away  to  show  the  pack- 
ing. 


OUR   LIMESTONE  INDUSTRY. 

BY  WILLIAM  C.  DAY.* 

The  production  of  limestone  in  the  United  States 
for  the  census  3  ear  1889  was  as  follows:  For  build- 
ing purposes.  9.\289,896  cubic  feet,  valued  at  $5,405, 
671;  converted  into  lime,  18,474,668  barrels,  valued 
at  $8,217,015;  stone  for  burning  into  lime,  478,082 
tons,  vsluf  d  at  $184,024;  flux  for  furnaces,  3,894,337 
tons  'aluedat  $1,569,312;  for  street  work,  46,491,- 
622  cubic  'ee^,  valued  at  (2,383,456;  for  bridge,  dam, 
railroad  work, '.J 6, 679.01 2  cubic  feet,  valued  at 
$1,2S9  :"is«  elJaaeous  uses,  549,875  cubic  feet, 
valued  at  $46,079;  making  a  total  value  of  $19,095,- 
179.  Th  5  <  xpenditures  were  as  follows:  For  wages, 
$10,121,985;  foi-  supplies  and  materials  consumed, 
$1,227,216;  other  expenses  of  quarries,  $743,483; 
making  a  to  al  o[  $15,092,714,  The  capital  invest- 
eJ  m  ihe  industry  amounted  to  $27,022,325;  of  this 
sum  $14,771,^00  was  in  land,  $4,988,207  m  buildings 
and  fixtures,  $4,541,623  in  tools,  implements,  etc., 
and  $2,721,295  in  cash. 

The  name  "limestone"  carries  with  it  the  mean- 
ing "stone  from  which  lime  is  made."  Strictly 
speaking,  therefore,  it  should  apply  only  to  the 
carbonate  of  calcium,  which,  by  ignition,  is  con- 
verted into  lime.  The  name,  however,  in  piactice 
covers  quite  a  variety  of  materials  which  contain 
carbonate  of  calcium,  but  in  very  different  degrees 
of  purity.  When  limestone  presents  itself  in  crys- 
talline condition,  so  as  to  be  susceptible  of  fine 
polish  and  delicate  ornamentation,  it  is  known  as 
marble. 

Calcium  carbonate  is  frequently  associated  with 
magnesium  carbonate  in  varying  proportiois. 
When  the  proportion  of  the  latter  is  small  the  stone 
is  called  magnesian  limestone,  but  when  the  pro- 
portion becomes  54.35  parts  of  calcium  carbonate 
to  45.65  parts  of  magnesium  carbonate  it  receives 
the  name  of  ."dolomite,"  which,  if  crystalline,  may 
constitute  a  marble,  but  if  non-crystalline  is  classed 
with  the  ordinary  limestones.  The  term  "ordinary 
limestone"  is  commonly  used  to  include  all  the 
grades  and  degrees  of  limestone  except  marble. 

The  limestones  are  mainly,  though  probably  not 
entirely,  of  organic  origin,  resulting  from  the  de- 
position and  aggregation  of  shells,  corals,  etc.,  but 
at  the  time  of  deposition  other  materials  such  as 
clay,  sand,  iron,  oxides,  iron  pyrites^  mica,  etc.,  may 
have  been  included,  thus  producing  a  largo  num- 
ber of  grades,  which  are  frequently  distinguished 
by  names  which  imply  the  presence  of  the  most 
characteristic  impurity.  Siliceous,  argillaceous, 
and  micaceous  limestones  are  names  in  common 
US".  Usually  the  presence  of  these  impurities  is  an 
objection  to  the  stone  for  almost  all  the  great  vari- 
ety of  uses  to  which  limestone  is  applied. 

Limestone  of  all  kinds  is  readily  susceptible  to 
the  decomposing  action  of  acids,  and  this  fact  is 
very  important  in  connection  with  the  use  of  lime- 
stone as  a  building  material  or  for  purposes  which 
involve  its  exposure  to  the  weather.  The  atmos- 
phere of  large  manufacturing  cities  is  particularly 
liable  to  contain  acid  vapors,  which,  dissolved  and 
precipitated  by  rain,  cause  rapid  disintegration 
and  defacement  of  limestone  structures.  The 
presence  of  impurities,  rendering  the  stone  absorp- 
tive and  porous,  are  especiall.y  objectionable. 
Highly  compact  and  pure  limestones  are  less  liable 
than  other  kinds  to  disintegration  from  acids,  and 
dolomite,  when  pure  and  compact,  is  among  the 
most  durable  when  exposed  to  atmospheric  agen- 
cies. Costly  and  rash  experiments  in  the  use  of 
limestone  for  outside  building  have  resulted  within 
the  last  quarter  of  a  century  in  causing  the  exer- 
cise of  greater  care  in  the  adoption  of  limestone  as 
building  material  under  conditions  favorable  to 
rapid  disintegration.  When  limestone  Is  exposed 
to  intense  heat,  such  as  is  incident  to  a  conflagra- 
tion, the  stone  is  to  a  greater  or  less  extent  decom- 
posed into  lime,  and  thus  it  is  that  walls  built  of 
limestone  disintegrate  and  crumble  to  pieces  in 
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cases  of  serious  conflagrations.  This  fact  is  one 
which  should,  of  course,  be  carefully  considered  in 
the  selection  of  limestone  as  a  structural  material. 

The  following  statement  shows  the  value  of  the 
output  produced  in  each  of  the  geographical  divi- 
sions. The  North  Atlantic  division  includes  the  states 
of  Connecticut,  Maine,  Massachusetts,  New  Jersey, 
New  York,  Pennsylvania,  Ehode  Island,  and  Ver- 
mont; the  South  Atlantic— Florida,  Georgia,  Mary- 
land, South  Carolina,  Virginia,  and  West  Virginia; 
the  North  Central — Illinois,  Indiana,  Iowa,  Kansas, 
Michigan,  Minnesota,  Missouri,  Nebraska,  Ohio, 
South  Dakota,  and  Wisconsin;  the  South  Central- 
Alabama,  Arkansas,  Kentucky,  Tennessee,  and  Tex- 
as; and  the  Western — ^Arizona,  California,  Colorado, 
Idaho,  Montana,  New  Mexico,  Oregon,  Utah,  Wash  , 
mgton,  and  Wyoming. 

North  Atlantic   $0,401, 8;i4 

South  Atlantic  4f;4,171 

Nortli  Central   10,185,20a 

South  Central   937,:i51 

Western   1,016, 0'2O 

Total   19,095,179 

From  this  it  is  evident  that  the  North  Central  di- 
vision is  the  most  important  for  Ihe  production  of 
limestone,  $10,185,203  worth  ot  the  total  $19,095,- 
179  being  produced  from  this  division.  The  most 
productive  states  of  the  North  Central  division  are 
Illinois,  Indiana,  Missouri,  and  Ohio,  in  the  order 
named,  three  of  these  states  producing  more  than 
$1,000,000  worth  each,  and  Illinois  more  than  $2,- 
000,000  worth.  In  the  North  Atlantic  division  the 
most  important  states  are  Pennsylvania,  New  York, 
and  Maine,  in  the  order  named,  two  of  these  states 
producing  more  than  $1,500,000  worth  each,  while 
Pennsylvania  produces  more  than  $2,500,000 
worth. 


LUNKENHEIMER'S  "SENIOR"  LUBRICATOR. 


Lunkenheimer's  new  and  simplified  "Senior"  lu- 
bricator is  highly  spoken  of,  and  is  now  by  far  the 
best,  cheapest,  and  most  popular  cup  on  the  mar- 
ket, as  the  manufacturers  claim. 


The  "Senior '  is  a  doul)le  connection  cup  and 
works  on  steam  pipe  only  above  the  throttle.  It  is 
superior  in  quality  and  finish,  substantial,  ornamen- 
tal, well  proportioned,  and  suitable  for  first-class 
engines. 

From  a  glance  at  the  accompanying  cut  it  will  be 
seen  that  this  lubricator  has  certain  important 
special  advantages.  We  need  not  enter  into  details 
here  inasmuch  as  full  directions  for  connecting  and 
operating  are  sent  with  each  cup. 

The  Lunkenheimer  Brass  Mf'g  Co.  guarantee 
every  cup  to  be  first-class  in  every  respect.  And 
certainly  those  in  need  of  !-uch  a  thing  would  do 
well  to  invest.gate  the  "Senior"  lubricator. 

The  Lunkenheimer  B.  M.  Co.  also  manufacture  a 
complete  line  of  valves,  lubricators,  oil  and  grease 
cups,  etc.  Their  catalogue  and  di.'-counts  may  be 
obtained  for  the  asking. 
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Electeoctjtion  was  "the  order  of  the  day"  at 
Sing  S  ng  on  Tuesday  last.  In  the  gray  of  the  ear- 
ly morning  four  murderers  were  sent  to  the  un- 
known world  by  way  of  the  electric  current.  It 
seems  that  the  culprits  were  seated,  one  after  an- 
other, in  the  death  chair,  and  tied  to  it  with  nu- 
merous strappings.  The  electrode  (the  end  of  the 
wire)  of  the  positive  current  was  attached  to  the 
forehead  by  means  of  a  bra.ss  band  made  to  fit  the 
head,  with  a  sponge  placed  on  the  underside,  while 
the  negative  electrode,  with  a  similar  apparatus, 
was  fastened  to  the  left  leg  in  one  case,  but  to  the 
right  legs  of  the  others.  A  current  of  from  1,500 
to  2,000  volts  was  administered,  and  death  was  in- 
stantaneous, but  the  current  was  turned  on  a  sec- 
time  in  each  case,  to  make  sure  life  was  completely 
but  cut. 


Death  came  by  electricity,  on  Friday  night  of 
last  week,  to  three  students  of  Woodstock  College, 
Maryland,  while  they  were  going  to  bed.  They 
were  among  a  number  of  tiie  students  who  were 
enjoying  their  annual  holiday  at  St.  Inigoe's  Villa. 
A  heavy  thunderstorm  was  raging  when  they  re- 
tired to  their  rooms.    A  number  went  to  the  dor- 


mitory on  the  top  floor.  The  roof^was  leaking,  and 
the  beds  were  moved  to  the  center  of  the  room 
which  was  dry.  While  thus  grouped,  and  discuss- 
ing the  situation,  the  lightning  came  into  their 
midst,  killing  three  (without  a  second  application), 
and  hurling  the  others  in  various  directions  In  a 
state  of  semi-consciousness. 


A    TERRIBLE   EXPLOSION  AGAIN. 

A  communication  from  White  Haven,  Pa.,  dated 
June  30,  says: 

The  boiler  of  shifting  engine  No.  235  on  the  Cen- 
tral railroad  of  New  Jersey  exploded  last  night  near 
Nesquehoning  Junction. 

Engineer  Thomas  Tripp,  of  Mauch  Chunk,  Fire- 
man J.  Pope,  of  Linsford,  and  Brakemen  Gallagher 
and  Smith,  of  Mauch  Chunk,  were  instantly  killed. 

The  body  of  Engineer  Tripp  was  crushed  in  a 
terrible  manner  and  was  found  a  hundred  yards 
from  where  the  explosion  occurred.  No  trace  of 
Fireman  Pope's  body  has  yet  been  found  and  it  is 
thought  he  was  blown  to  atoms. 

The  locomotive  was  totally  wrecked,  the  boiler 
being  blown  100  feet  up  the  mountain  side .  There 
was  some  defect  in  the  water  pipe.  As  the  engineer 
neared  Nesquehoning  the  fire  in  the  engine  was 
dying  out  and  vapor  was  noticed  issuing  from  the 
fire  box.  Fireman  Pope  had  just  descended  from 
the  cab  for  the  purpose  of  examining  the  boiler, 
when  the  explosion  occurred. 


THE  SUPREME   COUNCIL  MEETING. 

"All  of  the  Councils  who  have  not  reported, 
should  do  so  before  Monday,  July  13,"  says  Bro.  Ar- 
thur Kassing,  grand  corresponding  engineer,  State 
of  New  York.  "From  reports  I  have  received,' 
says  he,  "the  Order  is  in  first- class  conditi«'3  in 
New  York  State." 

Delegates  from  the  West,  who  pass  through  Chi- 
cago, are  invited  to  call  at  the  office  of  the  Ameri- 
can Engineer,  if  they  can  do  so  before  noon  to- 
day (Saturday) ,  so  that  we  may  go  together  as 
much  as  possible.  From  what  we  are  informed,  we 
expect  there  will  be  a  good  representation  of  the 
A.  O.  S.  E.  at  Syracuse  the  coming  week.  The 
manufacturers  of  steam  engines,  boilers,  pumps, 
heaters,  and  steam  appliances  generally  wiU  also 
be  represented  quite  strongly  at  the  Engineers' 
Fair  or  Exhibition. 

Among  the  distinguished  men  who  are  expected 
to  attend  are  Governor  Hill,  the  Mayor  of  Syra- 
cuse, Prof.  Thurston,  Prof.  Sweet,  etc.  And,  tak- 
ing it  altogether,  it  promises  to  be  the  greatest  and 
most  important  gathering  the  Order  has  yet  held. 


"THE  FOUNDER  OF  MODERN  ELECTRICITY." 

Humphrey  Davy  made  important  discoveries,  not 
the  least  being  his  discovery  of  Michael  Faraday . 
The  centenary  of  the  birth  of  Faraday  has  been  cele- 
brated in  London  by  two  lectures  at  the  Eoyal  In- 
stitution. The  first  was  b.y  Lord  Rayleigh,  who 
said  that,  fired  by  contact  with  the  genius  of  Davy, 
he  (Faraday)  volunteered  bis  services  in  the  labor- 
atory of  the  Institution.  After  referring  to  the 
sketch  of  Faraday  by  Prof.  Tyndall,  who  is  now  a 
hetpless  invalid,  the  lecturer  remarked  that  of  Far- 
aday's great  achievements,  whether  they  had  re- 
gard to  fundamental  scientific  import,  or  to  practical 
results,  the  first  place  must  undoubtedly  be  assigned 
to  the  great  discovery  of  the  induction  of  electrical 
currents.  In  December,  1824,  Faraday  attempted 
to  obtain  an  electric  current  by  means  of  a  magnet, 
and  on  three  occasions  he  had  made  elaborate,  but 
unsuccessful  attempts  to  produce  a  current  in  one 
wire  by  means  of  a  current  in  another  wire,  or  by  a 
magnet.  He  still  persevered,  and  on  the  29th  of 
August,  1831,  he  obtained  the  first  evidence  that  an 
electric  current  could  induce  another  in  a  different 
circuit.  On  September  23rd  he  wrote  to  his  friend, 
R.  Phillips: — "L  am  busy  just  now  again  on  electro- 
magnetism,  and  think  I  nave  got  hold  of  a  good 
thing,  but  can't  say.  It  may  be  a  weed  instead  of 
a  fish  that,  after  all  my  labor,  I  may  at  last  pull 
up." 

Having  proved  the  complete  identity  of  the  elec- 
tricity in  lightning  with  that  in  the  voltaic  cell,  he 
abandoned  the  term  "pole"  for  "electrode,"  and 
considered  the  expression  "electric  fluid'"  a  dan- 
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gerous  one.  It  was,  indeed,  a  term  which,  as  Max- 
well observed,  ought  to  be  banished  to  the  region 
of  newspaper  paragraphs. 

Diamagnetism  was  another  subject  for  the  re- 
searches of  Faraday  which  had  been  more  fully  de- 
veloped by  Sir  William  Thomson. 

Faraday  had  made  one  singular  remark  as  to  a 
particular  formation  of  waves  generated  under  the 
action  of  wind,  which  the  lecturer  had  himself, 
after  patient  observation  for  half  an  hour  or  three- 
quarters  of  an  hour,  verified  at  a  French  watering 
place.  He  was  disposed  to  doubt  whether  anybody 
else  save  Faraday  and  himself  had  ever  noticed  that 
phenomenon.  But  it  was  one  thing  to  have  dis- 
covered, and  quite  another  to  have  verified  the  dis- 
covery once  made.  The  philosopher  had  also  made 
a  number  of  minor  observations  of  great  value, 
and  he  was  reminded  of  one  by  a  recent  lamentable 
accident  caused  by  the  breaking  of  a  paraffin  lamp. 
Faraday  had  shown  a  method  of  holding  the 
breath  for  a  prolonged  time  by  means  of  successive 
deep  inspirations  and  expirations,  which,  if  prac- 
ticed, might  have  proved  of  saving  worth  on  that 
sad  occasion. 

The  question  had  often  been  discussed  what  ef- 
fect on  Faraday's  career  would  have  been  produced 
if  he  had  been  subjected  to  a  mathematical  train- 
ing. They  must  all  feel  that  they  would  not  have 
wished  him  to  be  other  than  he  was.  But  if  the 
question  must  be  discussed  it  would  have  to  be  ad- 
mitted that,  by  such  a  training,  he  would  have 
been  placed  in  more  thorough  rapport  with  his  sci- 
entific con  tern  jioraries.  But  mathematical  training 
and  mathematical  capacity  were  difterent  things, 
and  it  did  not  follow  that  Faraday  had  not  a  math- 
ematical mind.  In  Prof.  Clerk  Maxwell's  opinion 
Faraday  had  mathematical  powers  of  a  very  high 
order,  from  which  it  he  had  devoted  himself  to 
that  science,  valuable  and  fertile  methods  might 
have  been  discovered  by  him. 


THE    DAUGHTERS   OF  FULTON. 

Rochester  (N.  Y.)  Auxiliary. 
The  Rochester  Auxiliary,  No.  2  New  York  State, 
of  the  Daughters  of  Fulton,  gave  a  very  successful 
musical  and  literary  entertainment  the  last  Thurs- 
day evening  in  June,  in  the  K.  of  P.  hall.  There 
was  a  large  attendance,  and  a  fine  programme  was 
well  rendered.  The  organization  is  growing  won- 
derfully. They  are  hustlers,  and  promise  a  lively 
time  the  coming  winter.  They  will  be  an  auxiliary 
to  Rochester  No.  8  A.  0.  S.  E.  in  every  sense  of  the 
word.  The  following  are  the  officers  so  far  elect- 
ed:— 

Past  Matron,  Mrs.  Jos.  Redfern. 
Matron,  Mrs.  J.  B.  Swearing. 
Junior  Matron,  Mrs.  John  Aitken. 
Treasurer,  Mrs.  Geo.  Eldridge. 
Outside  Sentinel,  Miss  Frankie  Swearing. 
Inside  Sentinel,  Mrs.  Peter  Webber. 


EDISON'S   LATEST  RIVAL. 


Mr.  Rudge,  of  Bristol,  to  whom  we  alluded  the 
other  week,  says  the  Electrical  Engineer,  (London) , 
does  not  seem  to  be  the  only  one  who  has  forestalled 
Edison's  "kinetograph."  Mr.  Jebus  Bickle,  of 
Plymouth,  writing  to  the  Western  Morning  News, 
says:  "Your  readers  will,  no  doubt,  be  interested 
to  learn  that  Edison's  invention  is  not  a  novel  one, 
as  provisional  protection  was  granted  to  J.  B.  King 
and  Jebus  Bickle  for  a  similar  camera  in  January 
last.  In  this  camera  ordinary  dry  plates  are  used, 
and  placed  in  the  camera  in  'dark  slides'  in  the 
usual  manner.  By  use  of  suitable  mechanism,  oper- 
ated by  clockwork  on  an  electric  motor,  a  series  of 
pictures  are  produced  about  gin.  diameter  of  mov- 
ing objects,  in  rapid  succession,  until  the  cycle 
motion  is  completed.  The  plates  are  developed  in 
the  ordinary  way;  positives  are  produced  as  lantern 
slides,  when,  by  means  of  proper  lenses  and  suita- 
ble illumination,  the  camera  can  be  used  as  a  lan- 
tern, and  the  objects  thrown  on  a  screen,  giving 
the  exact  appearance  of  objects  in  motion.  Al- 
though I  do  not  hope  to  claim  for  this  camera, 
which  X  have  called  the  'lorgraphoscope,'  all  that- 
the  great  American  Inventor  has  done,  yet  I  venture 
to  say  it  will  play  an  important  part  in  the  amuse- 
ment and  instruction  of  the  rising  generation." 
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ELECTRICITY. 


II. -THE    FLUID    AND     OTHER  THEORIES. 


Tlie  photographer  of  to-day  talks,  In  connec- 
tion with  his  art,  of  "handicappiDg  molecules"  by 
mixing  gums  with  bromide  of  silver,  "in  order  that 
their  rate  of  vibration  may  be  affected  by  the  long 
waves  of  energy."  And  a  scientific  contemporary 
asks,  Shall  we  not  have  the  means  of  obtaining  the 
mechanical  equivalent  of  such  handicapped  vibra- 
tions? 

A  paper  was  recently  read  before  the  Chicago 
Electric  Club  on  the  present  theories  concerning 
the  nature  of  electricity.  But  we  fail  to  find  any 
theory  better  than,  or  even  equal  to,  that  of  vibra- 
tions, or  the  waves  theory.  As  Prof.  Edwin  Hous- 
ton says,  the  single  and  double  fluid  theories  are 
now  generally  discarded.  No  less  a  scientist  than 
Dr.  Benjamin  Franklin  advocated  the  single  fluid 
theory.  And  the  Koyal  Society  (London)  followed 
this  theory  for  all  there  was  in  it.  They  conduct- 
ed numerous  experiments,  under  the  guidance  of 
Sir  William  Watson,  to  try  to  ascertain  "the  veloci- 
ty of  the  electric  fluid."  They  decided  that  its  ve- 
locity was  "instantaneous."  It  was  this  same  Wat- 
son who  suggested  the  idea  of  positive  and  nega- 
tive electricity,  which  was  more  tellingly  presented 
by  Franklin.  About  a  century  before  them  M.  Du- 
fay  had  described  vitreous  and  resinous  electricity, 
the  vitreous  being  the  positive  (commonly  desig- 
nated by  the  sign  +  ),and  the  resinous  being  the 
negative  (expressed  by  the  sign  — ).  We  will  ex- 
plain presently  why  the  one  supposed  kind  is  char- 
acterised plus  (+),  and  called  vitreous  or  positive, 
while  the  other  is  marked  minus  ( — ) ,  and  called 
resinous  or  negative  electricity. 

The  original  way  of  developing  electrical  phe- 
nomenon was  by  rubbing  amber,  which  is  a  resi- 
nous substance,  and  when  rubbed  attracted  light 
bodies,  or,  in  other  words,  developed  negative  ( — ) 
electricity.  The  Greek  word  lor  amber  is  elektron, 
the  root  of  which  means  to  draw.  And  from  this 
term  the  word  electricity  has  been  derived.  Thales 
of  Miletus,  Ionia,  who  lived  about  six  centuries  be- 
fore the  Christian  era,  is  said  to  have  explained 
how  amber,  when  rubbed,  attracted  (or  repelled) 
light  bodies.  Theophrastus,  about  three  hundred 
years  later,  as  well  as  Pliny,  in  the  latter  half  of 
our  first  century,  both  mention  the  ijower  of  amber 
to  attract  straws  and  dry  leaves. 

It  appears,  however,  that  men  possessed  a  knowl- 
edge of  magnetism  long  before  then.  And  the 
drawing  power  of  amber,  "when  a  vivifying  heat  is 
applied  to  it,"  was  supposed  to  be  nearly  related  to 
the  power  of  the  magnet  to  attract  iron.  The  first 
hypothesis  advanced  with  the  view  to  explaining 
the  phenomena  of  electrical  attraction  was  that  of 
Nicholas  Cabaus  ^A.  D.  1629),  who  thought  "rays 
of  unctuous  steams,"  thrown  out  by  such  sub- 
stances as  rubbed  amber,  expelled  the  surrounding 
air,  "making  small  whirlwind,"  and  in  returning 
carried  the  light  bodies  with  it.  This  was  gener- 
ally accepted  for  a  time.  And  Pierre  Gassendi  (A- 
D.  1G32;  said  "these  electrical  rays  get  into  the 
pores  of  a  straw,  and  by  means  of  their  decussion 
take  the  faster  hold  of  it,"  and  then  "shrink  back 
to  the  amber  whence  they  were  emitted,"  carrying 
the  f  traw  with  them. 

in-.  Gilbert,  of  Colchester,  who  lived  between 
1540  and  1603  A.  D.,  that  is  during  the  long  reign 
of  Queen  Elizabeth,  made  important  discoveries, 
and  oijened  the  door  to  the  great  field  of  electrical 
investigations  in  which  many  talented  discoverers 
have  since  labored.  Gilbert  ascertained  that  a 
host  of  other  substances,  beside  amljer,  possess  the 
force  to  attract  light  substances.  He  also  found 
that  dryness  of  the  atmosphere,  with  north  or  east 
wind,  is  a  lavoi-able  condition  for  electrical  devel- 
opment; while  moisture,  with  south  wind,  is  un- 
favorable. 

A  simple  method  of  experimenting  with  the  at- 
tractive quality  of  electricity  is  to  lake  a  piece  of 
sealiDg-wax,  and  after  rubbing  it  violently,  on 
cloth  or  flannel,  hold  it  near  some  small  scraps  of 
paper,  which  will  be  attracted  to  the  wax. 

Another  plan  is  to  take  a  glass  tube,  f-ay  half  or 
three-fourths  of  an  inch  in  diameter,  and  nib  it 
with  a  piece  of  silk.  Then  it  will  attract  light  bod- 
ies, like  the  sealing-wax  or  amber,  but  as  soon  as 


they  have  touched  the  glass  tube  they  fly  from  it. 
Glass  is  a  vitreous  substance,  and  the  reeultof  rub- 
bing such  a  body  is  vitreous  or  positive  (+)  elec- 
tricity. 

Pieces  of  glass  tubing  are  very  useful  in  making 
electrical  experiments.  Pieces  of  various  sizes 
may  be  obtained  from  scientific  instrument-makers 
at  small  cost.  The  way  to  cut  a  glass  tube  to  any 
required  length  is  to  make  a  slight  groove,  with  a 
triangular  file,  at  the  desired  point,  and  it  will 
snap  off  easily.  The  ends  may  be  rounded  off  by 
holding  them  in  a  gas  flame.  By  smearing  some 
electrical  amalgam  on  the  silk  rubber,  the  effect 
will  be  greatly  increased.  This  amalgam  is  a  com- 
pound of  mercury,  tin,  and  zinc,  in  the  proportion 
of  one  part  tin,  two  parts  zinc,  and  six  parts  mer- 
cury; or  tin  1,  zinc  1,  and  mercury  2  parts.  The 
tin  and  zinc  should  be  melted  together  in  an  iron 
ladle,  and  then  poured  with  the  mercury  into  a 
wooden  box  well  rubbed  with  chalk,  and  the  whole 
shaken  till  it  cools.  Care  must  be  taken  that  the 
mercury  does  not  spirt  about  when  mixed  with  the 
hot  metal.  When  cold,  the  amalgam  may  be 
pounded,  and  smeared  on  the  silk  when  mixed  up 
with  lard. 

When  a  glass  tube  is  excited  in  that  way,  a  faint 
crackling  noise  will  be  heard,  when  we  draw  the 
finger  along  close  to  the  tube,  and  in  the  dark 
sparks  may  be  observed.  If  we  bring  the  tube,  af- 
ter it  is  well  rubbed,  close  to  the  face,  a  sensation 
as  if  we  were  in  contact  with  cobwebs  will  be  ex- 
perienced, combined  with  a  slight  smell  as  of  burn- 
ing sulphur.  And  if  we  rub  together  two  pieces  of 
quartz,  in  the  dark,  similar  light  and  odor  will  be 

observed.  Similar 
effects  may  be  pro- 
duced by  other 
means.  If,  on  a 
frosty  night,  we 
take  up  a  black  cat, 
after  it  has  become 
warm  by  lying  in 
front  of  a  fire,  and 
stroke  it,  we  shall 
see  and  hear  small 
sparks  coming  from 
its  hair;  and  by 
holding  one  hand 
near  its  neck,  and 
passing  the  other  gently  along  its  back,  slight 
shocks  may  be  felt.  And  some  people  who  have 
dry  hair  can  produce  similar  results  when  they 
brush  it  vigorously. 

The  .simplest  method  of  demonstrating  the  de- 
velopment of  that  mysterious  something  called 
electricity  is  by  means  of  the  electric  pendulum, 
shown  in  Fig.  1.  This  contrivance  is  familiar  to 
all  students  who  have  taken  elementary  lessons  in 
electricity. 

And  we  know  of  no  better  scheme  to  enable  be- 
ginners to  "catch  on"  to  the  strings  of  electrical 
knowledge.  It  can  be  put  up  at  a  small  cost.  A 
piece  of  glass  tube,  ten  or  twelve  inches  long,  is 
fixed  vertically  in  a  small  stand ;  a  wooden  cap  is 
fixed  to  the  top  of  the  tube,  in  which  a  bent  piece 
of  wire  is  inserted.  At  the  other  end  of  the  wire  is 
a  hook,  as  shown  in  the  electrotype.  A  piece  of  silk 
thread  is  attached  to  the  hook,  and  to  the  bottom 
end  of  the  thread  is  fixed  a  little  ball.  A,  cut  out 
of  the  pith  of  the  elder.  This  elder  pith  is  chosen 
on  account  of  its  extreme  lightness.  And  it  is  eas- 
ily shaved  round  into  ball  form. 

If  a  gla.ss  support  is  not  at  hand,  a  piece  of  wire 
may  be  used  instead,  that  is  a  wire  all  the  way  from 
the  stand,  bent  over  at  the  top,  and  with  a  hook  at 
the  end  to  hold  the  silk  thread  to  which  the  ball  is 
attached.  But  the  all-wire  pendulum  holder  does 
not  answer  the  purpose  so  well  as  one  with  a  glass 
trunk. 

The  ball  A,  will  stand  perpendicularly  under  the 
hook  which  holds  the  silk  thread,  of  course,  unless 
something  causes  it  to  lean  to  one  side.  Now,  if  a 
glass  tube  is  rubbed  with  silk  (and  if  the  silk  is 
smeared  with  the  amalgam  which  has  been  men- 
tioned, all  the  better),  and  if  the  tube  is  then  held 
near  the  ball,  it  will  be  seen  that  the  ball  will  im- 
mediately move  towards  the  excited  tube,  as  shown 
in  the  illustration.  But  as  soon  as  the  ball  has 
touched  the  tube,  the  electricity  (in  the  tube)  is 
shared  between  them, — at  least  that  is  the  theory, 
— and  the  ball  now  iLOves  back  as  rapidly  as  it 


Fig.  1. 


came  towards  the  tube.  Then,  again,  if  two  balls, 
placed  nearly  together  and  each  mounted  as  shown 
in  Fig.  1,  be  allowed  to  touch  the  tube,  not  only 
will  the  tube  repel  the  balls,  but  the  balls  also  will 
repel  each  other.  The  balls  may  be  on  one  or  on 
separate  hooks. 

The  theory  is,  as  jnst  mentioned,  that  the  ex- 
cited glass  tube  charges  the  two  balls  with  vitreous 
or  positive  ( -h)  electricity.  And  substances  over- 
filled with  the  same  kind  of  electricity  always  re- 
pell  each  other;  they  attract  only  substances  that 
have  less  or  different  electricity,  according  to  the- 
ory. Now,  if  an  excited  (rubbed)  stick  of  sealing 
wax  be  brought  near  the  pith  balls  when  charged 
by  the  glass  tube,  it  will  be  found  that  the  balls 
while  repelled  by  the  glas  tube)  will  be  attracted 
towards  the  sealing  wax.  The  resinous  or  negative 
( — )  electricity  of  the  sealing  wax  draws  the  posi- 
tive electricity  in  the  balls  which  they  received 
from  the  glass  tube. 

It  is  still  more  remarkable  that  two  balls  mounted 
on  separate  stands,  and  both  charged  with  electric- 
ity from  the  sealing  wax,  will  repel  each  other;  but 
if  one  ball  is  excited  by  the  sealing  wax,  and  the 
other  by  the  glass  tube,  instead  of  repelling,  the 
balls  will  attract  each  other. 

According  to  the  Franklin,  or  one  fluid  theory, 
all  bodies  or  substances  naturally  possess  a  certain 
quantity.  Let  it  be  supposed  that  this  imaginary 
fluid  is  the  same  as  what  others  call  ether.  Now 
all  things  in  creation  possess  some  of  this  some- 
thing, whether  we  call  it  ether,  or  electric  fluid, 
or  electricity.  When  everything  is  in  a  normal 
state,  there  is  no  disturbance  of  this  universal 
something.  But  when  one  substance  gets  more 
than  its  regular  share,  it  is  positively  electrified, 
and  that  is  how  the  plus  sign  (-F)  came  to  be  used 
to  designate  positive  electricity;  but  if  a  substance 
loses  a  part  of  its  legitimate  quantity,  and  possesses 
less  than  its  regular  share,  then  it  is  negatively 
electrified,  hence  the  minus  sign  (  — )  is  used  to  des- 
ignate negative  electricity. 

The  theorists  who  speak  of  two  kinds  of  electric- 
ity (instead  of  a  fluid)  say  that  the  two  kinds,  neg- 
ative and  positive,  neutralize  each  other,  when 
naturally  associated  in  one  body,  and  in  this  state 
electricity  pervades  all  things.  But  If  this  state  of 
things  be  disturbed,  by  friction  or  otherwise,  the 
something  called  electricity  (or  universal  fluid)  is 
decomposed,  so  to  speak,  and  one  kind  will  leave 
the  substance  where  the  two  kinds  dwelt  together, 
and  pass  into  another,  while  the  opposite  kind  re- 
mains in  its  original  place.  Which  kind  remains 
in  the  substance  may  be  determined  by  bringing  it 
near  the  pith  ball.  If  the  ball  is  charged  +,  it  will 
be  attracted  by  bodies  excited  — ,  and  just  the  re- 
verse the  other  way.  It  should  be  remembered 
that  it  is  opposites  that  attract  each  other.  And 
when  two  bodies  are  rubbed  together,  so  as  to  pro- 
duce electrical  effects,  one  is  positively  electrified, 
while  the  other  is  electrified  negatively.  Thus, 
when  a  glass  tube  is  rubbed  with  a  piece  of  silk, 
the  glass  gathers  up  the  positive  electricity  from 
the  silk  and  becomes  positively  electrified,  while 
the  silk  is  charged  with  negative  electricity.  Both 
( f  t\ e  bodies  coming  in  contact  with  each  other 
a/e  thus  electrically  excited. 

The  question  of  insulation  should  be  referred  to 
here.  The  glass  tube  holds  something  that  it  has 
received  from  the  silk,  but  gives  up  some  of  it  to 
the  pith  ball.  If  a  wire  is  near  the  ball,  it  will  lose 
this  something  rapidly.  Or  if  a  finger  touches  the 
ball,  its  electricity  will  disappear  at  once.  Elec- 
tricity will  readily  pass  along  the  metals  and 
other  substances,  and  escape.  These  are  termed 
"conductors,"  in  the  vocabulary  of  electrical  sci- 
ence. Glass  and  sulphur  and  other  substances  will 
confine  electrical  energy  and  prevent  it  from  escap- 
ing, and  they  are  therefore  designated  "insulators" 
or  "non-conductors."  It  is  to  be  noted,  however, 
that  no  conductor  is  capable  of  taking  all  the  elec- 
trical current  along,  neither  is  there  any  absolutely 
perfect  "insulator." 

As  already  intimated,  moisture  is  unfavorable  for 
electrical  manifestations.  Moisture  (Like  water)  is  a 
good  conductor.  This  is  a  reason  why  the  United 
States, withtheir  comparatively  dry  atmosphere, have 
been  far  more  favorable  for  the  development  of 
electrical  industries  than  John  Bull's  tight  little 
island,  Avith  its  moist  atmosphere.  A  room  full  of 
people  IS  liable  to  have  its  air  moistened  that  elec- 
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tiical  experimeuts  may  become  failures  (from  that 
cause),  unless  means  are  taken  to  preserve  dryness 
around  the  electrical  apparatus  (even  the  electrical 
pendulum) . 

Another  reason  why  the  United  States  have  led 
the  world  in  the  development  of  applied  electricity 
is  that  the  American  spirit  of  progress  has  carried 
our  leading  electricians  into  the  practical  and  use- 
ful side,  instead  of  letting  them  stick  at  theories 
too  much.  As  stated  by  Prof.  John  Trowbridge,  of 
Harvard  College, — 

•'Out  of  all  the  theories  of  electricity,  the  two- 
fluid  theories,  the  one-fluid  or  Franklin  theory,  and 
the  various  molecular  theories,  not  one  remains  to- 
day under  the  guidance  of  which  we  are  ready  to 
march  onward.  We  have  discovered  that  we  can- 
not speak  of  the  velocity  of  electricity.  All  that 
we  can  truly  say  is,  we  have  a  healthy  distrust  of 
our  theories,  and  an  abiding  faith  in  the  doctrine 
of  the  conservation  of  energy.  We  shall  probably 
never  know  what  electricity  is,  any  more  than  we 
know  what  energy  is.  What  we  shall  be  able, 
probaby,  to  discover,  is  the  relationship  between 
electricity,  magnetism,  light,  heat,  gravitation,  and 
the  attracting  force  which  manifests  itself  in  chem- 
ical changes." 

The  electricians  who  have  experimented,  and  in- 
vestigated, until  they  have  designed  the  electric 
machines  now  in  practical  operation,  on  a  commer- 
cial basis,  have  reduced  their  knowledge  of  elec- 
tricity and  magnetism  to  what  may  be  called  a 
mechanical  system,  and  they  are  to-day  well  able  to 
calculate  before  hand,  in  a  large  number  of  cases, 
what  will  take  place  under  certain  conditions. 
They  can  decide  on  the  form  and  size  of  a  dyna- 
mo for  any  specific  work,  aud  have  the  plans  drawn 
as  accurately  aud  with  as  much  certainty  (as  to  the 
result)  as  the  diagrams  of  a  steam  engine  are  con- 
structed. And  we  may  congratulate  our  readers,  as 
weil  as  ourselves, on  the  fact  that  there  is  a  great  deal 
ol  systematic  knowledge  concerning  electricity  with- 
in easy  reach  of  all  who  seek  it  at  the  present  day. 
And  it  is  as  easy  to  become  a  working  electrician  as 
it  is  to  become  a  practical  engineer.  The  necessary 
initial  knowledge  is  systematized  in  either  case;  and 
our  chief  mission,  in  these  articles,  is  to  present 
the  information  that  is  requisite  and  useful  for  a 
man  who  wants  to  prepare  himself  to  take  charge  of, 
and  operate  an  electric  plant.  Those  who  wish  to 
pursue  their  studies  on  a  higher  level,  and  want  to 
become  something  more  than  a  working  electri- 
cian, must  seek  the  help  of  a  laboratory  and  con- 
sult the  standard  authors  on  the  various  branches 
of  electrical  science.  And  it  may  be  well  to  re- 
mark that  in  order  to  acquire  a  first-class  system- 
atic knowledge  ccmcerning  applied  electricity,  and 
master  the  whole  science,  a  man  must  make  himself 
familiar  with  thermo-dynamics,  with  analytical  me. 
chanics,  and  with  most  of  the  topics  now  embraced 
under  the  comi^rehensive  name  of  "physics." 


FORCE    TRANSMITTED    BY  ELECTRICITY. 


Since  it  was  only  as  far  back  as  1873  (at  the  Vien- 
na Universal  Exposition)  that  the  transmissibility 
of  force  by  electricity  was  accidentally  discovered, 
the  progress  so  far  made  in  this  business  is  very 
wonderful.  From  a  central  station,  force  is  trans- 
mitted by  means  of  the  electric  current  to  any  dis- 
tance, or,  to  be  strictly  accurate,  the  generator  at 
the  central  station  connected  to  motors  at  various 
distances,  by  means  of  electric  conductors,  makes 
those  motors  develop  power  at  the  place  it  is  want- 
ed. The  advantages  of  obtaining  power  in  that 
way  are  very  important  and  numerous. 

Mr.  A.  M.  Tanner  writes  as  follows  in  the  London 
Electrical  Review,  showing  that  Alexander  Bessolo 
was  the  original  inventor  of  the  transmission  of 
force  by  electricity,  and  of  an  electric  railway  with 
overhead  conductor. 

For  some  time  it  has  been  known  to  the  writer 
that  a  French  patent.  Issued  in  the  name  of  Henry 
Gilbee  on  the  16th  day  of  January,  1855,  No.  22,114, 
contains  a  description  of  a  method  of  transmitting 
force  by  electricity,  and  the  employment  of  electric 
motors  for  the  propulsion  of  cars  on  railways, 
the  track  rails  and  an  overhead  conductor  being  used 
to  convey  the  current.  Upon  examining  the  origi- 
nal documents  of  the  patent  in  question  it  soon  be- 


came ajjparent  that  some  person  other  than  the 
patentee  was  the  inventor  of  the  various  forms  of 
electric  motors  and  special  uses  thereof  as  described 
in  the  patent  and  its  two  certificates  of  addition. 
This  opinion  was  strengthened  by  the  fact  that  an 
English  patent,  No.  148,  of  1855,  issued  in  the  name 
ot  de  Fontaine- Moreau,  and  substantially  embrac- 
ing the  subject  matter  of  the  first  certificate  of  ad- 
dition of  the  French  patent  of  Gilbee,  is  stated  to 
be  "a  communication."  As  Gilbee  figured  in  the 
original  French  documents  as  the  employe  of  the 
patent  agent  who  took  out  the  English  patent,  it 
became  necessary  to  find  the  real  inventor  of  the 
subject-matter  set  forth  in  the  French  patent. 
Lithograph  drawings  filed  with  the  patent  applica- 
tion were  undoubtedly  made  in  Italy,  as  they  bear 
the  names  of  the  Italian  draughstmen  and  address 
of  the  litliographer  in  Turin.  A  slight  clue  as  to 
the  identity  of  the  inventor  was  obtained  when  the 
name  "Bessolo"  was  noticed  written  in  lead  pencil 
on  the  patent  document.  The  writer  then  remem- 
bered that  a  French  engineer,  several  years  ago, 
stated  in  a  discourse  on  the  transmission  of  force  by 
electricity  that  one  Bessolo,  and  not  Gramme,  was 
the  discoverer  of  the  transmission  of  force  by  elec- 
tricity. The  source  of  information,  however,  was 
not  given,  audit  was  thought  by  the  writer  that  no 
published  description  existed  of  the  Bessolo  inven 
tion. 

The  pencil- written  name  on  the  French  patent 
was  taken  up  as  a  clue,  and  enquiry  in  various 
places  soon  revealed  "the  real  facts  of  the  case,  and 
the  writer  was  permitted  to  see  a  document  on  file 
in  the  secret  archives  of  the  Conservatoire  Nation- 
ales  des  Arts  et  Metiers. 

The  following  is  a  copy  of  the  document  in  ques- 
tion, which  is  said  to  have  been  deposited  by  Alex- 
ander Bessolo  on  the  26th  day  of  October,  1883. 

ICOPY.J 

I,  Henry  Gilbee.  of  No.  9,  Sackville  Street,  Piccadilly, 
London,  son  of  the  late  WUliam  and  Charlotte  Gilbee. 
born  in  London  in  the  year  1831,  do  solemnly  and  sincere- 
ly declare  that  in  the  year  1855,  when  I  was  employed  In 
the  Patent  OfiSce  of  the  late  Peter  Armand  Le  Comte  de 
Fontaine-Moreau,  brother-in-law  of  my  mother,  at  Paris, 
39,  Rue  de  I'Exchiquier,  I  took  out,  by  order  of  him,  in 
my  name,  under  the  title  of  "System  de  moteur  elec- 
trique,"  a  French  patent  dated  January  19th,  1855,  and 
also  a  Belgian  patent  dated  January  22nd,  1855,  which  in- 
vention I  fully  believe  Mr.  Bessolo  (Cavaliere)  Alexander, 
late  Peter,  born  at  Corea,  Italy,  at  present  retired  major, 
to  be  the  inventor  and  author,  i.nd  I  further  declare  that 
Mr.  Bessolo.  in  the  commencement  of  the  year  1855,  gave 
orders  to  the  said  Patent  Office  in  Paris  to  take  out  the 
patents  in  the  countries  before  mentioned  under  the  title 
of  ''Moteur  electro  magnetique  rotatolre  a  reaction  entre 
le  fer,"  for  which  purpose  he  sent  the  description  and 
two  lithographed  drawings,  marked  A  and  B,  and  a 
special  procuration  to  take  out  in  my  name  French  and 
Belgian  patents,  on  the  condition  that  afterwards  I  would 
transfer  the  said  patents  to  him,  I  further  declare  that 
the  sheets  of  drawings  marked  A  and  A',  B  B',  have  been 
respectively  lithographed  on  the  same  stone  as  sheets  A 
and  B,  and  that  I  deposited  them  at  the  French  and  Bel- 
gium Patent  Offices  in  order  to  confirm  that  I  received 
the  above  from  him.  I  further  declare  that  I  saw  the 
autographic  pamphlets  marked  C,  and  the  two  manu- 
scripts marked  D  and  E  (the  first  was  a  copy)  frequently  in 
the  hands  of  Mr.  Bessolo  between  the  months  of  May  and 
July,  1855.  at  the  said  Patent  Office  in  Paris,  for  the  pur- 
pose of  preparing  the  definite  description.  I  therefore 
make  this  declaration  to  justify  Mr.  Bessolo  as  being  the 
author  of  the  said  invention,  and  that  I  merely  took  them 
out  by  his  procuration,  and  I  make  this  solemn  declara- 
tion conscientiousiy  believing  the  same  to  be  true  and 
by  virtue  of  the  provisions  of  the  statutory  delarations 
October,  1835. 

(Signed)  H  Gilbeb. 

Subscribed  and  declared  at  the  Mansion  House,  in  the 
City  of  London,  this  17th  day  of  October,  1883. 

(Signed)  Hbnbt  Knight, 

Lord  Mayor  London. 

Here  follow  legalisations  of  the  Lord  Mayor's  sig- 
nature by  the  Italian  Consul  General  at  London, 
and  then  the  Director  of  the  Conservatoira  des  Arts 
et  Metiers  certifies  that  the  copy  of  the  affidavit 
left  at  his  bureau  is  like  the  original  seen  by  him. 

Having  now  conclusively  established  the  fact 
that  Alexander  Bessolo  was  the  real  inventor  of  the 
subject  matter  contained  in  the  patent  taken  out 
In  France  in  the  name  of  Gilbee,  I  will  now  review 
the  second  certificate  of  addition  of  said  patent, 
which  in  unmistakeable  language  contains  a  de- 
scription of  the  transmission  of  force  by  electrici- 


ty. I  will  give  the  description  in  the  original,  and 
then  a  free  translation,  as  follows,  vfz: 

Transmission  a  distance.  Dansle  cas  ouronbesoin  du 
travail  d'un  moteur  quelconque  a  une  certalne  distance 
de  I'emplacement  de  ce  dernier  on  emplolera  la  force 
dont  on  dispose  a  faire  mouvoii  directement  une 
machine  magneto  electrique  qui  au  nioyen  de  fils  tele- 
graphiques  communique  le  courant  a  une  moteur  electro 
magnetique .  Ainsi  dans  le  percement  des  montagnea.  on 
profiterait  des  chutes  d'eau  ou  de  vent  pour  mettre  en 
mouvement  une  on  plusieurs  machines  magneto  elec- 
triques  qui  communiqueraient  leur  courant  a  un  moteur 
electromagnetlqiie'mis  en  rapport  avec  la  machine  outil 
executant  le  percement  et  placee  dans  le  galerie 
meme. 

Tranamisaion  to  a  diatance. — In  the  case  where 
there  is  need  of  the  work  of  any  motor  at  a  coitain 
distance  from  the  point  of  location  of  the  latter, 
the  force  is  employed  to  direcely  operate  a  mag- 
neto-electric machine,  which  by  means  of  tele- 
grai)h  wires  conveys  the  current  to  an  electro-mag- 
netic motor.  Thus,  for  example,  in  tunneling 
mountains  waterfalls  and  the  wind  are  utilized  for 
setting  in  motion  one  or  several  magneto- electric 
machines,  which  communicate  their  current  to  an 
electro-magnetic  motor  directly  connected  with  the 
boring  machine,  and  located  in  the  gallery  itself." 

It  is  needless  to  say  that  Gramme  and  his  co- 
worker Fontaine  cannot,  in  view  of  the  foregoing 
description,  maintain  the  claim  that  they  were  the 
first  to  propose  the  transmission  of  force  by  electri- 
city at  the  Vienna  Exposition  of  1873.  Another 
portion  of  the  description  in  the  second  certifi- 
cate of  addition  of  the  Bessolo  patent,  obtained 
through  the  procuration  of  Gilbee,  will  now  be 
considered.  Many  uses  of  the  patented  electric 
motor  are  referred  to,  such  as  driving  screw  pro- 
pellers, ventilating  fans,  aerial  ships,  and  subma- 
rine boats,  but  the  most  important  feature  is  where 
the  propulsion  of  cars  on  railways  is  referred  to. 
After  disclaiming  the  use  of  batteries  carried  by 
the  car,  it  is  stated  that  "batteries  are  located  at 
the  different  stations  and  the  electric  current  from 
the  same  is  conveyed  to  the  electro-motor  locomo- 
tive by  the  rails'  and  a  conductor  insulated  from 
the  ground  and  supported  on  poles  in  a  manner 
analogous  to  telegraph  wires,  which  might  even  be 
supported  on  the  same  poles.  The  adherence  is 
ensured  by  the  electro-magnetic  attraction  exerted 
between  the  wheels  and  the  rails,  or  by  the  solidity 
of  pairs  of  wheels  of  one  or  several  vehicles  when 
they  are  connected  by  means  of  cords,  chains  or 
belts."  The  description  is  silent  as  to  a  travelling 
connection  between  the  electric  motor  on  the  car 
and  the  overhead  conductor;  but  obviously  such  a 
connection  was  contemplated  by  the  inventor,  and 
the  description  thereof  was  left  out  by  inadver- 
tence, and  not  because  it  was  not  understood  that 
a  travelling  connection  had  to  be  provided  be- 
tween the  overhead  conductor  and  the  motor  on 
the  car.  It  will,  of  course,  be  held  that  a  published 
description,  in  order  to  defeat  a  patent,  must  be 
clear,  and  in  such  terms  as  to  enable  any  one  skilled 
in  the  art  to  make  and  use  the  invention  described. 
Viewed  in  this  light,  the  French  patent  might  not 
be  sufficient  to  stand  a  judicial  test  as  a  bar  to  the 
validity  of  a  patent  claiming  broadly  the  electric 
railway  system  with  an  overhead  conductor  and 
travelling  connection  supplying  the  current  to  the 
car  motor.  This  article,  however,  is  not  a  legal  ar- 
gument, and  does  not  pretend  to  be  anything  but  a 
review  of  the  inventions  of  a  meritorious  inventor 
who  had  a  clear  conception  of  the  transmission  of 
force  by  electricity  and  a  railway  system  with  an 
overhead  conductor  in  what  has  been  termed  the 
infant  age  of  electricity.  It  has  been  ascertained 
by  the  writer,  but  not  yet  confirmed  by  personal 
investigation,  that  an  Austrian  patent,  granted  to 
Alexander  Bessolo  on  the  3rd  day  of  December, 
1855,18  for  an  electro-magnetic  motor,  and  applica- 
tions thereof,  in  which  is  found  a  description  of  the 
travelling  connection  between  the  overhead  con- 
ductor and  the  car  motor. 

P.  S. — Since  writing  the  foregoing  article,  the 
discovery  has  been  made  that  La  Lumiere  Elec- 
trique, of  December  8th,  1883,  contains  an  illus- 
trated article  concerning  Bessolo's  French  patent. 
The  subject,  however,  is  not  treated  in  the  same 
way  as  by  the  present  writer,  and  the  bearing  of 
the  patent  upon  the  transmission  of  force  by  elec- 
tricity on  railways  is  not  brought  into  the  fore- 
ground. 


JrLY  11,  1891. 
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THE   PROFESSION    OF   AN  ENGINEER. 


la  an  editorial  on  "What  an  Engineer  Should 
Be,"  onr  London  contemporary,  The  Engineer,  very 
properly  points  out  that  pure  animal  courage, 
nerve,  pluck,  not  moral  courage,  is  one  of  the  en- 
dowments essential  to  success  in  this  profession. 
This  is  a  personal  characteristic  not  usually  recog- 
nized in  summing  up  the  career  of  an  engineer, 
who  h&s  made  his  mark  in  the  world,  but  that  our 
contemporary  is  right  every  member  of  the  profes- 
sion will  admit  from  the  evidence  of  his  own  expe- 
rience or  that  of  his  fellow  engineers.  As  a  profes- 
sion, engineering,  in  this  respect,  can  be  best  com- 
pared with  the  calling  of  the  soldier  or  sailor,  in 
whose  life  events  continually  occur  that  demand 
the  extreme  of  persona]  pluck,  readiness  of  re- 
source, and  that  determination  and  tact  that  make 
a  man  a  leader  among  men,  and  compel  obedience. 
An  engineer  may  theoretically  know  how  to  meet 
an  emergency,  and  in  his  offtce  figure  out  all  the 
details  of  his  plan  and  feel  assured  of  successful  re- 
sults. But  if  he  cannot  meet  this  emergency  on 
the  spot  and  if  necessary  lead  his  men  under  con- 
ditions that  may  sometimes  mean  death  to  all  con- 
cerned, his  theoretical  knowledge  and  finished 
training  are  practically  of  no  avail,  £nd  the  man 
lacks  that  essential  something  that  means  the  dif- 
ference between  failure  and  success.  No  timid, 
hesitating  man  can  ever  be  a  great  engineer. 

Another  essential  in  the  personality  of  an  engi- 
neer not  commented  upon  by  our  contemporary  is 
tact,  or  the  natural  instinct  for  reading  character, 
and  adapting  words  and  actions  to  circumstances, 
and  thus  knowing  how  to  deal  with  men.  Many  a 
good  man  otherwise  has  failed  to  attain  success 
simply  because  he  was  constantly,  but  unintention- 
ally, at  odds  with  his  masters  or  his  servants.  While 
many  another  man  with  comparatively  little  other 
help  than  his  own  shrewdness  in  reading  men,  and 
the  faculty  of  pleasing  those  above  and  below  him, 
has  accomplished  honorable  results.  In  these  com- 
parisons on  a  basis  of  personality  it  is  assumed,  of 
course,  that  other  things  are  fairly  equal;  but  it  is 
safe  to  say  that  the  quick,  bright  young  man,  who 
is  popular  with  his  superiors,  and  is  obeyed  by  his 
subordinates  for  his  own  sake,  will  outstrip  in  the 
race  for  preferment  the  ploding  student  who  holds 
himself  aloof  from  his  associates  on  all  sides  and 
simply  strives  to  do  his  duty  and  no  more.  As  a 
very  general  rule,  the  successful  engineer  Is  also 
popular  as  a  man. 

In  treating  of  the  difficulty  met  with  by  parents  in 
selecting  a  career  for  their  sons,  The  Engineer 
clo.ses  the  editorial  referred  to  with  the  very  level- 
headed ad  rice -"to  take  little  or  no  thought  for 
the  special  proclivities  of  the  youth,  but  put  him 
into  that  branch  of  the  profession  in  which  you 
have  the  most  interest."  This  will  hardly  accord 
with  the  views  of  some  parents,  who  in  their  pride 
feel  assured  that  their  boy  is  "smart"  enough  to 
make  his  way  anywhere;  and  assume  that  because 
the  heir  of  the  house  can  make  a  crude  sketch  of  a 
locomotive,  for  example — usually  with  the  smoke 
flying  the  wrong  way — that  he  is  destined  by  na- 
ture to  improve  upon  all  past  practice  in  this  line 
and  to  astonish  the  world  as  a  mechanical  engineer, 
lufluence  is  just  as  powerful  in  the  engineering 
profession  as  in  politics;  and  the  young  man  is  not 
wise  who  abandons  a  field  in  which  he  can  com- 
mand the  aid  and  backing  of  older  and  influential 
men,  for  one  which  he  must  till  alone.  He  may 
succeed  in  the  latter,  and  many  do;  but  the  aver- 
age young  man  advances  faster  when  he  has  some 
one  to  help  him. — Engineering  News. 

The  advice  quoted  above,  and  described  by  our 
New  York  contemporary  as  "level-headed,"  is  open 
for  improvement.  We  would  say,  "Put  your  son 
into  that  profession  in  which  you  have  the  most 
interest — if  he  .semes  to  take  to  it,  and  appears  well 
adapted  for  it."  History  is  fell  of  examples  of  the 
folly  01  forcing  a  youth  to  follow  a  certain  trade  or 
calling,  if  his  proclivities  are  strongly  bent  in  an- 
other direction.  We  need  mention  but  one  strik- 
ing example,  that  of  Linnajus,  the  celebrated  bot- 
anist, whose  father  utterly  failed  to  make  a  preach- 
er of  him. 


A  rei>ort  of  the  Hupreme  Council  meeting  will 
appear  in  our  next  issae. 


CORRESPONDENCE. 


Corliss  and  Slide  Valve 

To  the  Editor  of  the  American  Engineer: 

Sik: — The  recording  engineer  of  Kensington 
Council,  No.  3,  Pa.,  is  after  me  I  see.  Well,  it  took 
him  a  long  while  to  wake  up,  did  it  not?  And  is  he 
the  only  friend  the  Corliss  engine  has  among  all 
your  thousands  of  readers?  After  my  attack  on  the 
so-called  automatic  valve  motion  of  the  day  only 
one,  yes,  just  one  of  the  many  who  run  those  auto- 
matics have  the  pluck  to  come  out  in  their  defense. 
Well,  Mr.  Eecorder,  I  admire  your  pluck;  but  it  is 
of  no  use.  You  dodge  again.  I  want  you  to  give 
a  full  description  of  your  plant,  boiler,  engine,  and 
work  done  by  them;  send  the  editor  of  The  Ameri- 
can Engineek  some  of  your  cards,  the  size  of  your 
engine,  number  of  revolutions,  steam  pressure,  etc. 
Give  me  full  data,  and  see  where  you  will  laud. 
That  old  slide  valve  that  recorder  speaks  of  simply 
needs  a  new  engineer,  one  who  understands  a  slide 
valve.  I  don't  run  my  old  18x36  gal  in  that  fashion. 
Listen  to  this:  I  get  her  along  at  86  revolution, 
carry  100  lbs.  steam,  andgeta  M.E.  P.  of  over  60  lbs. 
1  don't  carry  steam  half  stroke,  guess  I  have  got  a 
new  style  of  lap. 

The  boss  had  seven  engineers  in  one  year  when  I 
took  hold;  they  had  ruu  her  40  revolutions,  and  car- 
ried 60  lbs.  dteam.  Tne  boys  gave  me  one  week  to 
stay;  I  am  there  yet,  speeded  the  old  gal  up,  found 
my  boiler  was  a  dandy,  crowded  on  steam  to  100 
lbs.    They  smiled  to  see  old  slide  valve  get  along. 

Second  week  saved  one  ton  of  coal  per  day,  third 
week  got  it  to  one  and  a  half  ton  per  day,  coal  cost 
$4.50  per  ton,  saved  the  bo.ss  f  6.75  i^er  day;  same 
engine,  new  engineer. 

Don't  want  to  boast,  recorder,  but  want  to  tell 
^ou  there  is  a  big  difference  who  runs  the  engines, 
ain't  there? 

Going  to  cel. brate  her  birthday  next  week.  The 
old  gal  is  39  years  old;  guess  1  will  give  her  a  new 
coat  (of  paint)  and  trim  her  up  with  stars  and 
stripes. 

She  has  done  nobly,  and  cost  nothing  for  repairs, 
and  not  over  5  per  cent  in  fuel  over  your  new 
fangled  automatic,  "which  valve  gear  is  so  construct- 
ed that  it  leads  to  great  iuconvenieace  and  annoy- 
ance from  Its  parts  wearing  loose  and  becoming 
shaky.  The  effect  of  the  action  of  the  releasing 
gear  is  to  disturb  the  governor.  The  latter  is  the 
most  serious  fault,  because  its  tendency  is  to  im- 
paii  the  regulation,  preventing  its  being  brought 
to  that  degree  of  perfection  which  is  desirable  in  a 
perfect  governor." 

See,  I  am  giving  you  some  simple  facts,  (juoted 
from  "Edwards." 

Now,  dear  recorder,  while  you  are  worrying  your 
life  short  watching  valve  gear,  dash  pots,  a  gov- 
ernor that  don't  govern,  and  all  the  rest  of  your 
new  fangled  truck,  1  am  sitting  with  nothing  to 
woiTy,  going  home  at  night  feeling  certain  I  will 
find  my  old  gal  all  right  In  the  morning;  can  go  to 
church  Sundays  with  my  wife,  don't  have  to  get  up 
as  you  do  and  go  down  to  the  engine  room  and  put 
in  a  whole  day  working  on  the  fancy  built  darling 
who  is  all  feathers  and  frills,  so  that  she  may  be 
kept  going  one  more  week. 

No,  Mr.  Editor,  Old  Slide  Valve  is  O.  K.,  and  I 
ain't  no  fool  if  1  do  run  a  common  old  fashioned 
style  engine.    1  still  remain  yours  truly, 

Old  Slide  Valve. 


John  E.  Sweet  Council,  No.  6,  N.  Y. 

To  the  Editor  of  the  American  Engineer. 

Sir:— By  order  of  the  Grand  Chief,  State  of  New 
York,  the  John  E.  Sweet  Council,  No.  6,  send  the 
following  announcement  for  publication: 
Expelled  Members. 

Lewis  Gatti,  Howard  Cheny. 

Suspended  for  Arrears  in  Dues. 

•James  B.  Taylor,  A.  C.  Wood,  J.  W.  Vanimtten, 
W.  S.  Thomp.son,  James  McKensay,  H.  J.  Spencer, 
M.  J.  Dunn. 

If  these  suspended  members  pay  up,  the  names 
of  each  one  (as  they  settle)  will  be  published  clear. 

W.  A.  Gleave,  Cor.  Engineer. 

Keeler  Council,  No.  4,  N.  Y. 

To  the  Editor  of  the  American  Engineer: 
Sik:— There  was  no  meeting  of  Keeler  Council 


last  Saturday  night,  as  all  the  members,  in  com- 
mon with  the  rest  of  the  loyal  citizens  of  Utica, 
were  celebrating  the  Glorious  Fourth.  We  are  get- 
ting along  in  good  shape.  Wo  initiated  a  new 
member  last  month,  and  tJiere  are  several  who  arc 
waiting  to  come  in. 

Bro.  Geo.  Cone  met  with  a  severe,  and  nearly  fa- 
tal accident  at  Richfield  Spa,  on  Saturday,  June  27. 
He  is  at  St.  Elizabeth's  hospital,  where  he  will  re- 
ceive the  best  of  care.  He  has  the  sympathy  of  all 
the  brothers. 

Bro.  Hugh  lloberts  has  gone  to  Richfield  for  the 
season.  K.  A. 

Valley  City,  No.  2,  Mich. 

To  the  Editor  of  the  American  Engineer: 

Sir: — We  are  still  gaining  strength-  engineers 
still  making  application  for  membership.  We  are 
trying  to  make  our  meetings  interesting,  and  ex- 
pect, in  the  near  future,  to  see  every  member  in  at- 
tendance who  possibly  can.  Bros.  Moore,  Emons, 
and  Jordon,  needed  no  introduction,  although 
their  faces  were  somewhat — strange.  Well,  bu.si- 
uess,  new  smoke  stacks,  new  plants,  A  c.  The  rea- 
son Bro.  Bates  is  the  busiest  man  in  town,  his 
plant,  at  the  Hydraulic  Pump  Works  burnt  down 
lately.  He  has  no  "  a  very  large  engine  room,  the 
sky  for  his  roof  and  neighboring  lots  constitute 
the  room.  To  show  what  metal  he  was  made  of,  in 
40  hours  he  was  pumping  water  as  usual.  Bro.  Gif- 
ford  was  in  his  chair.  We  all  knew  it,  because  he 
brought  a  number  of  fans,  I  suppose  to  keep  the 
boys  from  censuring  him  for  "none"  atte — .  The 
fans  were  apiireciated;  he  may  bring  a  wind  mill 
next  time. 

Election  of  Officers. 
Our  ticket,  as  elected,  is  as  follows:— 
C.  E.,  Stephen  Christie. 
F.  A.  E.,  Geo.  R.  Devoe. 
Recording E.,  J.  H.  Gifford. 
Corres.  E.,  C.  M.  Baker. 
Fin.  E.,  E.  Emons. 
Trea.  E.,  Wm.  Beck. 
Chai^lain,  John  Moore. 
Sen.  M.  M.,  Chas.  Dickinson. 
J.  M.  M.,  Gordon  Jones. 
M.  S.,  J.  A.  Angus. 
O.  S.,  H.  E.  Colton. 

Trustees,  Luke  Vickerman,  Peter  Rejinbal. 

Bro.  Beck  is  still  a  very  sick  man;  has  been  con- 
fined to  his  bed  for  2  weeks;  reported  improving. 
Will  in  future  publish  names  of  those  members 
who  insist  on  keeping  'rom  the  meetings;  none  of 
our  members  out  of  employment. 

Stephen  Christie. 


Council  Bluffs,  No.  2,  Iowa. 

To  the  Editor  of  The  American  Engineer: 

Sir: — We  are  a  young  council,  having  been  or- 
ganized but  three  weeks  ago.  You  have  already 
heard,  that  David  Gilbert  council.  No.  2,  of  Omaha 
is  the  cause  of  our  existence.  We  are  glad  of  it 
and  hope  that  Omaha  No.  2,  will  never  have  cause 
to  be  ashamed  of  their  "baby,"  as  they  choose  to 
call  us  at  first.  We  are  by  no  means  small  now,  in 
fact  we  are  growing  wonderfully,  our  list  of  mem- 
bership will  soon  be  ruuuing  up  against  thirtj-. 

I  will  say  this  much  for  Omaha  No.  2,  that  Us 
leaders  are  first-class  hustlers  and  to  them  belongs 
the  glory  of  bringing  the  Bluffs  boys  together, 
which,  I  can  assure  you,  was  no  easy  task.  Several 
attempts  have,  been  made  time  and  again  by  the 
older  engineers  to  organize  something,  and  invita- 
tions have  been  made  to  the  National  Order  of 
Steam  Engineers  to  come  over  and  establish  a  sub- 
ordinate council,  but  the  task  proved,  from  some 
cause  or  other,  to  be  a  hopeless  one,  until  the  A.  0. 
S.  E.  took  the  matter  in  hand  and  pushed  it 
right  through. 

David  Gilbert  Council  does  not  seem  to  be  .satis- 
fled  with  starting  us,  and  then  drop  us  and  lot  us  go 
no,  they  very  pleasantly  surprised  us  last  Saturday 
night,w  hen  about  half  of  the  Omaha  No.  2  boys  cross- 
the  river  and  took  us  all  unawares  (except  Bro.  Burko 
who  would  not  give  it  away.)  Old  father  Gilbert; 
was  there,  and  Omaha's  genial  chief.  Cooper,  and 
Lennox  and  his  yellow  dog,  and  the  young  Gilberts 
and  well,  I  believe  you  would  not  let  me  have  space 
enough  in  your  paper  to  name  them  all,  because 
there  were  about  fifty  of  them.  We  tried  to  make 
it  as  enjoyable  as  the  hot  weather  woula  allow. 


IS 


THB  AMERICAN  ENOINEEB. 


July  11,  18»1. 


We  had  two  candidates  to  initiate,'  and  speeches 
were  made  by  the  wholesale;  the  one  made  by  Chief 
Cooper  ou  "The  Drunken  Engineer,"  was  received 
with  much  enthusiasm. 

We  are  getting  into  shape  now,  and  settling  down 
to  the  regular  order  of  business,  and  have  ordered 
a  blackboard  made,  which  we  will  put  into  frequent 
use.  Bro.  Kramer  claims  he  is  going  to  show  us 
how  to  draw  the  saturation  curve  offhand  the  first 
night  we  get  it  up.  Bro.  Chapman  is  going  to  ex- 
plain how  compression  can  be  done  to  the  best  ad- 
vantage, after  all  the  steam  is  exhausted  from  the 
cylinder.  There's  an  awful  lot  of  more  things  we 
are  going  to  tackle;  but  I  had  better  not  get  too 
previous. 

No  doubt  we  are  all  going  to  pull  together  and 
keep  the  ball  rolling,  and  let  us  never  forget  that  we 
are  working  for  the  good  of  the  A.  O.  S.  E.  and  the 
working  engineer.  C.  M.  A. 

St.  ClairCouncil,  No  5,  111. 

To  the  Editor  of  the  American  Engineer: 

Sik:— As  this  is  the  first  time  I  have  had  the  priv- 
ilege of  addressing  you,  should  there  be  any  mis- 
takes I  hope  you  will  look  them  over. 

I  should  have  performed  this  duty  some  time 
ago,  but  I  have  had  so  much  to  think  about  I  could 
not  do  all  without  making  some  mistakes. 

I  have  to  inform  you  that  on  June  7th  we  admit- 
ted four  new  members. 

We  are  getting  along  fine;  will  write  again.  Yours 
fratern  illy,  etc.  Bakney  Sowman. 

Cor.  Engr.,  No,  605  South  St., Belleville,  Ills. 

The  Bowling  Green  Rapid  Transit  Idea. 

To  the  Editor  of  the  American  Engineer: 

Sir: — I  thank  you  for  your  kindly  mention  and 
insertion  of  my  railroad  plan.  You  are  correct  as 
to  friction,  but  I  suppose  that  the  Weems  Electric 
Express  uses  small  wheels. 

Compare  a  car  wheel  33  inches  in  diameter  and 
one  99  inches,  both  revolve  the  same  number  of 
times  per  minute,  the  large  wheel  will  go  three 
times  as  far  as  the  small  one  in  the  same  time  with 
the  same  friction,  provided  that  the  large  wheel 
does  not  bind  with  side  draft.  So,  should  large 
wheels  be  used  under  our  cars,  we  could  travel 
three  times  as  fast  as  now  with  no  more  friction, 
tiive  us  this  road  for  the  World's  Fair. 

Very  truly  yours, 

M.  E.  ■WOOUBUKY. 


Ah,  That  Boiler. 

To  the  Editor  of  the  American  Engineer: 

Sir: — Among  the  abuses  of  boilers  may  be  men- 
tioned, (1)  incrustation;  (2)  corrosion;  (3)  defective 
pressure  gauges;  (4)  the  use  of  compound  lever 
safety  valves. 

Out  of  twelve  pressure  gauges  which  I  have 
tested  during  the  last  eighteen  months,  I  did  not 
find  one  that  was  correct;  the  nearest  to  correct  was 
six  pounds  out;  the  worst  was  twenty-eight  pounds 
out.  In  the  ir  ajority  of  cases  they  were  out  in  the 
wrong  direction  to  render  safety  to  the  boiler  and 
attendant.  How  many  engineers  are  there  that  do 
not  know  whether  their  gauges  are  correct  or  not? 

Ah,  yes,  I  will  tell  you  about  the  compound  lever 
safety  valve,before  I  forget  it.  It  consists  of  a  com- 
mon ball  and  lever  with  an  attachment;  this  attach- 
ment consists  of  a  piece  of  one-inch  gas  pipe  about 
eight  feet  long  which  is  laid  on  the  end  of  the  safety 
valve  lever  and  under  a  beam  about  twelve  inches 
away,  thus  making  a  compound  lever.  I  recently 
Aveut  into  a  small  plant  where  I  saw  this  kind  of  an 
arrangement  at  work.  I  asked  a  boy,  who  was 
shoveling  in  coal,  where  the  engineer  was.  He  said 
they  didn't  have  any.    Then  I  took  a  walk. 

Ill  my  opinion,  the  four  abuses  above  mentioned, 
are  the  causes  of  more  boiler  explosions  than  all 
other  causes  put  together.    Respectfully  yours. 

Air  Bbake. 

What  Are  You  Using? 

To  tlie  Editor  of  the  American  Engineer: 

Sik: — The  late  great  Barnum,  the  showman,  said 
that  American  people  like  to  be  humbugged,  and  it 
is  a  known  fact  that  some  people  humbug  them- 
selves, and  they  seem  to  enjoy  it.  They  call  it  con- 
fidence, or  reliance;  fiction  is  real  with  them,  and 
seems  to  be  established  facts,  but  it  is  only  after 
spending  many  dollars  that  they  realize  it  is  only 
humbug  after  all. 


In  engineering  it  is  in  the  use  or  purchase  of 
compounds,  the  most  noticeable.  Without  any  ques- 
tion of  doubt  there  are  compounds  that  are  benefi- 
cial to  boilers,  that  they  save  their  worth  in  fuel 
many  times,  and  that  there  are  localities  where  they 
cannot  be  dispensed  with.  But,  like  every  good 
article,  they  are  imitated  in  appearance  whether  it 
be  solid  or  liciuid  form.  Often  these  imitations,  in- 
stead of  being  beneficial,  are  injurious,  and  there 
are  many  cases  when  boilers  have  been  entirely 
ruined  by  these  nosuums.  When  selling  this  latter 
material,  fairy-like  guarantees  are  made,  wonderful 
stories  told  about  its  action;  large  orders  are  shown 
from  larger  firms,  recommendations  from  many 
engineers,  warranted  to  remove  all  scales  and  de- 
posit if  it  be  lime,  magnesia,  acids  or  sulphur.  It 
makes  no  difference,  it  Is  a  panacea  for  all. 

People  selling  the  "stuff"  will  try  to  persuade  you 
that  anything  you  use  outside  ol  their  own  is 
worthless,  is  injurious,  and  wonder  why  you  use  it. 
They  have  your  interest  at  heart,  (and  ready  to  re- 
move yours  if  you  don't  buy).  Bribery  is  resorted 
to,  and,  I  am  very  sorry  to  say,  men  who  call  them- 
selves engineers  are  trapped;  they  have  sold  them- 
selves and  their  reputation,  but  let  it  be  understood 
they  are  few,  fortunately.  Reputable  firms  cannot 
afford  to  do  any  business  in  such  away,  they  sell  on 
the  merits  of  the  article.  The  proprietors  of  steam 
plants  are  the  most  easily  sold."  They  make  pur- 
chases of  these  articles  without  any  consultation 
with  their  engineers. 

Reputab'e  firms  are  like  doctors;  they  diagonse  the 
case,  analize  the  water  to  be  used,  then  prescribe 
for  it.  And  as  it  is  the  engineer  who  has  to  clean 
his  boiler,  it  is  he  who  knows  if  the  articles  is  doing 
good.  Stephen  Christie. 


MR.   JEFFERSON    YOUNG'S  PHOTOS. 

"I  have  never  seen  this  Mr.  Jefferson  Young, 
whose  name  is  so  familiar  to  readers  of  The  Ameri- 
can Engineer,  of  which  I  have  been  one  for  sev- 
eral years,"  writes  one  of  our  subscribers  in  Mis- 
souri; "send  me  his  photograph,  for  which  I  en- 
close postal  note  for  50  cents." 

We  have  sent  it,  and  have  a  few  more  of  these  cab- 
inets left.  We  are  out  of  the  large  photos,  how- 
ever, the  11x14  size,  suitable  for  framing  for  coun- 
cil chambers,  but  will  have  some  more  made  to  fill 
orders  received  last  week. 

The  price  of  these  large  photos  is  $3.00.  And  if 
any  councils  who  have  not  had  them,  and  think  of 
ordering,  will  please  make  up  their  minds  during 
the  coming  Supreme  Council  meeting  week,  we 
will  get  all  that  are  required  finished  as  soon  as 
possible. 


THE   HARRY    HOHN  FUND. 


Contributions  to  the  Harry  Hohn  Fund  should 
be  forwarded  to  the  treasurer.  Franklin  R.  Moore. 
727  Filbert  St.,  Philadelphia,  Pa.    He  reports  re- 


ceipts of  the  following: — 
American  Engineer  Pub.  Co.  $15.00 

Jefferson  Young,  Jr.„  S.  C.  E.  10.00 

Eben  Hill  Council,  No.  2,  of  Conn,  12.00 

Kensington  Council,  No.  3,  of  Pa.  10.00 

Welcome  Council,  No.  2,  of  Pa.  5.00 

Manayunk  Council,  No.  9,  of  Pa.  5.00 

Forest  City  Council,  No.  2,  of  Ohio.  5.00 

Geneva  Council,  No.  13,  of  N.  Y.  7.20 

P.  H.  Bullock,  Warnerville,  Mass.  5.00 

Laclede  Council,  No.  l,of  Missouri.  5.00 

Buckeye  Council,  No.  4,  of  Ohio.  2.00 

St.  John  Council,  No.  1,  of  Connecticut.  10.00 

East  St.  Louis  Council,  No.  4,  of  Illinois.  8.00. 

Fort  Dearborn  Council,  No.  1,  of  Illinois.  10.00 

Bay  State  Council,  No.  1,  of  Mass.  35.00 


*144.20 

Treasurer  F.  R.  Moore,  whose  postal  address  is 
given  above,  says:  "We  received  one  check  paya- 
ble to  Harry  Hohn,  and  one  money  order  Avas  sent 
to  our  corresponding  engineer.  It  Avould  be  m  ich 
better,  and  will  save  time,  if  all  checks  and  money 
orders,  intended  for  the  above  fund,  be  made  pay- 
able to  me;  and  as  soon  as  I  receive  the  same  I  send 
the  particulars  for  ijublication  in  The  American 
Engineer  at  once." 


A.   L.    DOUTHETT    IN  TROUBLE. 


A  Pittsburgh  dispatch  of  Monday  (this  week) 
says:  A.  L.  Douthett,  treasurer  of  the  Porter 
Douthett  Company,  boiler  manufacturers,  and  ex- 
superintendent  of  the  Allegheny  schools,  Avas  ar- 
rested to-day  on  ten  charges,  the  principal  one  be- 
ing that  of  embezzling  $7,000  of  the  firm's  money 
and  falsifying  the  books. 

He  gave  bail  to-night,  and  the  hearing  was  set  for 
Saturday,  though  the  matter  Avill  likely  be  compro- 
mised, as  he  has  made  over  his  stock  to  the  firm. 
Mr.  Douthett  Avas  the  organizer  of  the  American 
Boiler  Manufacturers'  Association,  for  several  years 
its  secretary,  and  a  very  prominent  business  man. 


ELECTRIC  LIGHT  IN   NEW  WAYS. 

Nikola  Tesla  recently  demonstrated  to  the  Amer- 
ican Institute  of  Electrical  Engineers,  at  Colum))ia 
College,  that  incandescent  lamps  may  be  operated 
with  only  one  wire,  and  electric  light  produced 
Avithout  any  lamp.  He  showed  that  it  is  not  neces- 
sary to  provide  a  "circuit "  for  the  electricity,  but 
that  lamps  may  be  located  at  the  end  of  a  wire,  and 
he  showed  that  instead  of  the  delicate  and  easily 
destroyed  carbon  filament  now  used  for  incandes- 
cent lamps  a  solid  block  of  carbon  that  will  last  for 
an  indefinite  time  may  be  employed. 

This  showing  with  reference  to  incandescent 
lighting  sweeps  away  a  large  proportion  of  the  ex- 
pense of  the  system  as  it  is  now  operated,  and  gives 
ample  foundation  for  expectation  that  the  electric 
light  will  soon  become  the  cheapest,  as  it  is  the 
best,  light  for  common  use  in  houses. 

If  this  exijerimenter  had  stopped  with  his  substi- 
tution of  one  wire  for  two,  and  his  block  of  carbon 
for  the  carbon  filament,  his  discovery  would  have 
been  regarded  as  one  of  the  most  wonderful  and 
useful  of  all  the  great  electric  inventions.  But  he 
did  not  stop  there.  He  went  much  further,  and 
demonstrated  that  electric  lighting  of  rooms  is 
possible  Avithout  the  use  of  any  lamp.  He  showed 
that  a  room  can  be  brilliantly  lighted  by  electricity 
by  placing  on  opposite  walls  sheets  of  zinc  con- 
nected with  electric  wires  and  hanging  anywhere 
between  these  sheets  a  glass  tube  from  which  the 
air  has  been, exhausted.  The  plates  creates  an  elec- 
trostatic field,  and  the  glass  tube  will  produce  the 
light  anywhere  within  that  field. 

What  the  secret  of  Mr.  Tesla's  discovery  is  he  did 
not  reveal,  but  it  appears  that  he  transforms  a  pow- 
erful dynamic  current  of  electricity  into  a  static 
current  at  the  point  of  utilization,  Avhich  is  some- 
thing electricians  had  not  previously  been 
able  to  do.  These  experiments  have  attracted  the 
attention  of  the  most  expert  electricians  in  this 
country  and  Europe,  and  they  anticipate  more  won- 
derful results  than  have  yet  been  announced. 


Intelligent  peojjle  who  are  familiar  with  the  re- 
spective advantages  which  are  offered  by  the  sev- 
eral competing  railroad  lines  between  Chicago,  St. 
Louis  and  Kansas  City,  and  who  de.'^ire  to  travel 
with  the  utmost  speed,  safety  and  comfort,  always 
take  the  popular  and  reliable  Chicago  &  Alton  Rail- 
road between  these  points,  and  passengers  going  to 
or  coming  from  the  South,  via  St.  Louis,  or  Avhen 
going  to  or  coming  from  the  West,  via  Kansas  City, 
should  insist  upon  having  tickets  that  read  over 
the  Chicago  &  Alton.  It  is  the  only  road  with  three 
complete  and  elegantly  equipped  trains  daily  be- 
tween Chicago  and  each  of  the  points  named,  and 
no  railroad  managers  in  America  have  a  more  intel- 
ligent appreciation  of  the  wants  of  the  traveling 
public  than  do  those  of  the  famous  Chicago  &  Alton. 


To  remove  discoloration  of  the  hands  brought 
about  by  peeling  potatoes  or  other  vegetables  or 
fruits,  use  borax  water.  Put  crude  borax  into  a 
large  bottle  and  fill  with  water.  When  it  has  dis- 
solved add  more  to  the  water,  until  at  last  the 
Avater  can  absorb  no  more  and  particles  are  seen  at 
the  bottom.  To  the  water  in  Avhich  the  hands  are 
to  be  washed  pour  from  this  bottle  until  the  water 
is  rendered  very  soft.  It  is  cleansing  and  health- 
ful and  will  heal  scratches  and  chains,  besides  keep- 
ing the  hands  in  good  condition. 
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WORLD'S    FAIR  NOTES. 

Tliii  ty  acres  ia  the  northern  portion  of  Jackson 
Park  Lave  been  reservorl  for  sites  for  the  State 
buildings.  Tlie  giouiid  Las  already  been  appor- 
tioned among  the  States,  consideration  being  bad 
for  the  size  and  importance  of  each  and  the 
amount  i  I  ■will  probaljly  expend  upon  its  building 
and  collective  e.\hibit.  The  entire  .«pace  will  be 
aristically  divided  by  beautiful  walks  and  drive- 
ways. 

A  herd  of  eighty-five  buffalo  will  be  exhibited  at 
the  Fair. 

An  enterprising  Nebraska  may  says  that  he  will 
take  to  the  Exposition  a  crowd  of  50,000  school 
children  from  Omaha  and  vicinity.  He  proposes  to 
have  each  car  load  in  charge  of  a  teacher,  and  he 
has  already  begun  negotiations  with  the  railroads 
for  sijecial  rates  and  special  trains. 

It  is  next  to  certain  that  the  Exposition  will  be 
open  evenings,  in  all  of  its  departments.  The  Di- 
rectory has  called  for  plans  and  estimates  for  light- 
ing, by  electricity,  all  of  the  buildings.  It  is  pro- 
posed to  light  both  the  buildings  and  grounds  so 
brilliantly  that  everything  can  be  seen  at  night  as 
well  as  by  day,  and  it  is  expected  that  the  scene  at 
night  will  be  one  of  marvelous  brilliancy. 

At  a  meeting  of  representatives  of  various  relig- 
ious, benevolent  and  reformatory  organizations, 
held  recently  in  New  York  for  the  purpose,  a  com- 
mittee of  five  was  chosen  to  arrange,  if  possible, 
for  the  erection  of  a  separate  building  at  the  Expo- 
sition, in  which  can  be  shown  the  methods  and  re- 
sults of  every  description  of  religious  missionary 
and  philanthropic  work  in  this  country. 

The  Exposition  officials  and  those  of  the  city  of 
Chicago,  have  agreed  upon  police  and  fire  arrange- 
ments for  the  Exposition  grounds.  Completelj^ 
equipped  police  s  ation  and  fire  engine  house  will 
be  erected  at  once,  and  the  city  will  furnish  them 
v,itb  a  full  complement  of  apparatus  and  men. 

An  appropriation  of  $150,000  has  been  made  by 
the  Exposition  directory,  for  the  expense  of  the 
ceremonies  attending  the  dedication  of  the  build- 
ings, October  12,  1892.  The  ceremonies  will  be  ex- 
tended through  several  days,  and  some  15,000  mili- 
tia and  r.  S.  troops,  it  is  expected  wiU  participate. 

The  fine  art  exhibit,  it  is  now  definitely  and  final- 
ly settled,  will  be  at  Jackson  Park,  the  strong  effort 
which  was  made  to  have  it  located  in  the  Lake 
Front  Park  having  Ijeen  defeated  in  the  Directory, 
The  fine  arts  building,  which  will  cost  about  |;600,- 
000,  will  stand  in  the  northern  portion  of  the 
gronnds,  and  will  be  nearly  surrounded  by  the 
buildings  of  the  several  states  of  the  Union. 

A  permanent  art  palace  will  be  built  also  in  Lake 
Front  park,  toward.s  the  erection  of  which  the  Ex- 
hibition will  contribute  $200,000.  During  the  Ex- 
position this  building  will  be  used  by  the  World's 
Congress  Auxiliary  for  the  holding  of  some  of  its 
numerous  congresses.  After  the  Fair  the  Chicago 
Art  Institute  will  take  jjossession  of  it  and  make  it 
the  home  of  a  permanent  art  collection. 

One  hundred  thousand  soldiers  gathered  from  the 
regular  army  and  national  guard  would  make  an  ef- 
fective feature  of  the  World's  Fair,  so  Gen.  Miles 
thinks.  The  general  has  suggested  such  a  display 
in  a  letter  to  President  Thf)ma3  W.  Palmer,  outlin- 
ing the  distinguished  soldier's  views  on  the  Exposi- 
tion. 

Gen.  Miles  would  have  the  World's  Fair  illustrate 
the  development  of  the  country  from  the  geological 
era,  dividing  the  displays  historically  into  four 
periods.  The  military  feature  is  suggested  in  addi- 
tion to  this  general  historical  exhibit,  and.  Gen. 
Miles  thinks,  would  be  peculiarly  appropriate  us 
demonstrating  the  strength  of  the  nation's  citizen 
soldiery.  It  would  gather  together  members  of  the 
national  guard  from  various  States,  upbuild  a 
natlocal  jjatrlotic  spirit,  and  unite  the  organizations 
of  different  States  in  a  spirit  of  f  ilernity.  Aside 
from  the  good  results  thus  obtained  the  officers  and 
troops  would  want  to  come  to  tho  Fair  anyway, and 
most  of  them  would  prefer  to  come  to  such  a  mo- 
bilization as  suggested. 

Commissioner  Hershfleld,  of  Montana,  has  asked 
of  Director-General  Davis  that  200  by  300  feet  of 
space  be  reserved  for  Montana.  He  said  that  $100, 
000  would  be  spent  on  the  building  alone,  and  that 


the  State  contemplated  constructing  a  mountain  to 
illustrate  placer  mining,  miners'  camps,  geysers, 
waterfalls  and  other  adjuncts  of  mining  regions. 

An  exhibit  from  Alaska  will  bu  collected  under 
the  auspices  of  the  government's  Indian  bureau  and 
geological  department,  provided  Congress  appro- 
priates money  for  that  purpose,  as  it  is  expected  it 
will. 

As  soon  as  they  can  be  prepared  100,000  copies 
will  be  issued  of  a  fine  water  color  lithograph  rep- 
resenting a  bird's  eye  view  of  the  Exposition  build- 
ings and  grounds.  The  work  Avill  appear  in  sixteen 
colors.  Charles  Graham,  the  artist  of  Harper'. ■i 
Weekly,  has  made  the  sketches.  These  lithographs 
will  appear  in  public  places  throughout  the 
world. 

Kwong  Wo  Chiong,  a  Chinese  merchant,  in  Hong 
Kong,  has  applied  for  space  for  an  exhibit  of 
Chinese  goods.  Applications  for  space  are  getting 
to  be  very  numerous,  and  already  many  have  been 
sent  in  from  foreign  countries. 

McKeesport,  Pa.,  has  decided  to  make  a  special 
exhibit  at  the  Exposition,  and  is  now  engaged  in 
raising  money  for  that  purpose.  The  News,  of  that 
city,  inaugurated  the  movement,  and  the  common 
council  selected  a  committee  to  make  arrangements. 
The  industries  of  McKeesport  are  allied  to  those  of 
Pittsburg  in  character. 

Lieut.  Little,  of  the  Navy  department,  has  sailed 
for  Europe  to  complete  the  plans  for  reducing  the 
caravals  which  formed  the  fleet  of  Columbus.  He 
carries  letters  of  introduction  from  the  State  De- 
partment to  Minister  Grubbs  and  other  representa- 
tives of  the  United  States  abroad.  The  Spanish 
Minister  has  also  given  him  letters  to  various 
officials  at  Madrid.  Before  going  to  Spain  Lieut. 
Little  will  visit  the  museums  at  Paris,  London  and 
The  Hague,  as  valuable  historical  material  can  be 
obtained  in  those  museums.  The  Lieutenant  has 
consulted  with  ship  builders  in  this  country  and 
they  have  advised  him  that  the  best  way  to  secure 
a  reproduction  of  the  Santa  Maria,  the  Pinta  and 
the  Nina  will  be  to  have  the  most  of  the  work  done 
by  the  Spanish  and  Italian  ship -builders.  The 
modern  American  vessel  is  so  vastly  different  from 
the  fleet  of  Columbus  that  shipbuilders  have  found 
it  difficult  to  plan  a  reproduction.  They  have  all 
agreed,  however,  that  the  methods  in  vogue  abroad, 
where  ship  carpentry  has  been  handed  down  from 
generation  to  generation,  will  produce  results  in 
keeping  with  historic  accuracy.  Caravels  will  nec- 
essarily be  given  a  smaller  draught  than  the  origi- 
nal vessels  of  Columbus,  because  they  are  to  pass 
through  the  Welland  Canal,  but  in  other  respects 
the  reproduction  is  likely  to  be  a  faithful  one. 


POISONOUS  CIGARETTES. 


Dr.  Keeley  hates  a  cigarette.  This  is  the  way  he 
talks  about  them: 

"The  cigarette  habit  has  become  so  prevalent  m 
the  last  twenty  years  that  in  all  cities  they  are  con- 
stantly smoked  by  everything  wearing  male  clothes 
from  a  bootblack  to  a  merchant's  clerk.  Too  much 
cannot  be  said  of  this  soul-sapi^ing,  body-demoral- 
izing abomination  of  the  present  day.  The  make- 
up and  contents  ot  the  cigarette  generally  found 
upon  the  market  are  that  of  unripe  and  imperfect- 
ly prepared  tobacco.  This  tobacco  is  first  soaked 
in  nicotine,  largely  impregnated  with  opium, 
stramaninm,  or  belladonna.  The  wrapper  is  usually 
rice  paper  whitened  with  arsenic.  It  will  readily 
be  seen,  therefore,  that  the  main  evil  of  cigarette 
smoking  arises  from  the  inhalation  of  carbon- 
monoxide,  which  is  extremely  poisonous  on  account 
of  its  strong  affinity  for  the  htemoglobin  of  the 
blood,  which  brings  about  cardiac  inhibition  and 
heart- failure.  Every  day  the  papers  are  filltd  with 
some  story  of  death  by  heart-failure  from  the  ex- 
cessive use  of  cigarettes;  and  sixteen  States,  by 
Legislative  action,  have  prohibited  their  use  among 
boys  for  this  reason.  It  is  the  duty  of  every  family 
physician  to  explain  to  those  over  whoso  health  he 
has  supervision  the  evil  consequence  i  of  the  use  of 
cigarettes,  and  it  ought  to  be  the  duty  of  the  secu- 
lar and  leligious  press  to  denounce  their  use  at 
every  opportunity,  as  in  every  case  they  bring 
about  a  necessary  desire  for  either  opium  or  alco- 
holic drinks." 


"WAIT    IN   THt  HALL." 

In  London  it  is  not  considered  "good  form"  for  a 
gentleman  to  carry  through  the  streets  a  parcel, 
however  small  or  elegantly  wrapped.  He  may  cari-y 
a  book,  if  it  is  not  too  large  and  is  not  wraijped  up; 
for  a  book  is  a  book,  but  a  parcel  may  be  a  pound 
of  cheese  or  a  dozen  red  herring.  The  restriction 
is  a  foolish  one;  a  form  of  class  distinction  that  is 
inconsistent  with  the  highest  civilization,  in  whicli 
every  man  will  be  a  gentleman  if  he  is  thoroughly 
considerate  of  others, whether  he  isa  laborer  or  rides 
in  a  carriage.  The  author  of'England,  Without  and 
Within"  gives  an  anecdote  of  an  easy-going  Eng- 
lish gentleman,  who  was  not  bound  by  the  absurd 
law  against  parcel-carrying. 

A  shoemaker  had  missent  to  him  a  pair  of  shoes 
Intended  for  a  neighbor,  and  had  pro1)ably  sent  to 
the  neighbor  the  shoes  that  should  have  been  .sent 
to  him.  As  he  had  no  prejudice  again.st  carrying 
bundles,  he  went  with  the  shoes  to  his  friend's 
house. 

On  arriving  at  his  friend's  door  he  asked  to  see 
Mr.  Dash,  but  was  understood  by  the  servant  to 
ask  for  Mrs.  Dash,  and  was  ushered  into  her  pres- 
ence. The  lady,  who  had  never  seen  him  before, 
looked  up  and  curtly  asked: 

"What  have  you  there?" 

"Mr.  Dash's  shoes,"  replied  the  gentleman. 

"Oh,  yes;  it's  all  right.  Mr.  Dash  is  out,  but  he'll 
be  in  soon,  and  if  you  want  to  see  him  you'd  better 
take  a  seat  in  the  hall,  and  wait  until  he  comes." 

"Eut,  madam — "  began  the  gentleman,  who  was 
a  baronet's  son. 

"Never  mind,  never  mind;  it's  all  right.  Step 
out  in  the  hall,  please,  and  wait  for  Mr.  Dash." 

The  gentleman,  of  course,  appreciated  the  situa- 
tion at  once.  But  he  was  to  well-bred  and  had  too 
keen  a  sense  of  humor  to  explain,  which  would 
have  both  mortified  the  lady  and  prevented  him 
from  enjoying  her  mistake.  He  stepped  into  the 
hall,  intending  to  give  the  shoes  to  a  servant  and 
leave  the  bouse. 

But  meeting  his  friend  coming  in,  he  gave  him 
the  shoes  and,  after  a  few  words,  bade  him  good 
morning.  Though  pressed  to  remain,  he  refused, 
knowing  that  his  return  to  the  wife's  presence 
would  cause  her  embarassment. 

His  consideration  for  the  feelings  of  another  per- 
son would  have  made  him  a  gentleman  if  he  had 
been  a  hod-carrier. —  Youth's  Corwpanion . 


AN    ELECTRIC   FLYING  MAN. 

The  failure  of  the  numerous  inventors  who  have 
endeavoured  to  solve  the  problem  of  aerial  naviga- 
tion, or  rather  flying  in  the  air  does  not  appear  to 
deter  others  from  trying  to  find  the  solution.  M. 
Ader,  of  French  telephone  fame,  is  the  latest  addi- 
tion. He  is  reported  to  have  invented  a  flying  ma- 
chine in  which  electricity  forms  the  motive  power, 
and  is  said  to  have  just  made  a  successful  ascent 
in  the  park  of  a  Pans  financier.  He  is  said  to  have 
travelled  at  a  height  of  66  feet,  a  distance  of  from 
300  to  400  yards,  and  to  have  ascended,  descended 
and  navigated  himself  accordine:  to  his  own  sweet 
wil'.  Of  course  all  d  tails  of  the  apparatus,  which 
is  not  a  balloon,  are  rigorously  kept  secret  and  will 
not  be  made  known  until  the  inventor  has  made 
"an  irrefutable  demonstration  in  the  presence  of 
delegates  of  the  Academic  des  Sciences."  Most 
people  will  look  forward  with— well,  doubts  as  to 
the  "irrefutable  demonstration"  of  the  flying  man 
— Electrical  Review,  London. 


TO  COLORADO  VIA  BURLINGTON  ROUTE. 


ONLY  ONE  NIGHT  ON  THE  ROAD. 

Leave  Chicago  at  1:00  P.  M.,  or  St.  Louis  at  8:25 
A.  M.,  and  arrive  Denver  6:15  P.  M.  the  next  day. 
Through  Sleepers,  Chair  Cars  and  Dining  Cars. 
All  Railways  from  the  East  connect  with  these 
trains  and  with  similar  trains  via  Burlington  Route 
to  Denver,  leaving  Chicago  at  6:10  P.  M.,  St.  Louis 
8:15  P.  M.,  and  Peoria  at  3:20  P.  M.  and  8:00  P.  M. 
All  trains  daily. 

Tourist  tickets  are  now  on  sale,  and  can  be  had 
of  ticket  agents  of  all  roads  and  at  Burlington 
Route  depots  in  Chicago,  Peoria  and  St.  Louis. 

There  is  no  better  place  than  Colorado  for  those 
seeking  rest  and  pleasure. 
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ATTRACTION    OF    PILE  DRIVING. 


What  is  tliere  in  a  pile-driver,  or  its  operatiou, 
tbat  stimulates  human  curiosity  to  such  a  noticea- 
ble degree?  The  putting  up  and  setting  in  opera- 
tion of  a  pile-driver  anywhere  is  sure  to  immedi- 
atelj'  draw  a  crowd,  and  keep  a  considerable  por- 
tion of  the  people  who  compose  it  standing  idly  by 
to  watch  the  monotonous  repetition  of  the  move- 
ment of  the  pile-driver's  simple  machinery  and 
heavy  weight,  which  is  drawn  up  and  then  let  go, 
to  come  down  with  a  thud  on  the  top  of  the  unof- 
fending and  htlpless  stick  of  timber,  driving  it 
every  time  a  few  inches  deeper  into  the  mud. 
Wherever  this  operation  is  going  on,  you  will  see  a 
crowd  of  from  a  dozen  to  one  hundred  and  Hfty  men 
and  boys,  who  appear  to  take  as  much  interest  in 
it  as  they  would  in  a  Punch  and  Judy  show  or  a 
dog  fight.  We  do  not  understand  where  the  curi- 
osity-exciting element  is.  After  one  has  seen  the 
big  thumper  go  up  and  come  down  once,  he  has 
seen  all  he  ever  will  see  of  the  mystery  of  pile- 
driving.  Yet  crowds  of  Idlers  are  found  hanging 
around  the  pile  driver's  station  for  hours.  Are 
these  people  really  curious,  or  are  they  only  lazy 
and  loafing? — The  Evening  Journal  (Jersey  City) . 


HOW   MUCH    DO   YOU  KNOW? 

"General  ignorance  questions."  as  they  are  called, 
being  now  in  favor  with  those  who  are  intrusted 
with  the  duty  of  educating  our  boys,  says  the  Lon- 
don News,  the  private  schoolmaster  has  taken  the 
trouble  to  suggest  a  string  of  appropriate  tests  of 
knowledge  of  familiar  things.  The  chief  of  these 
are:  '-Why  does  an  apple  fall  to  the  ground?"  What 
is  a  jury  and  how  are  jurors  elected?"  "Explain  as 
you  can  the  action  of  the  electric  telegraph."  Wi  at 
keeps  the  earth  in  position?"  "How  would  you 
spend  IX  present  of  £5  in  books?"  "Why  do  most 
leaves  turn  color  in  autumn?"  "What  is  the  differ- 
ence between  tradition  and  history,  art  and  science, 
parable  and  allegory,  murder  and  homicide,  simu- 
lation and  dissimulation,  bill  and  act?"  "Name 
some  of  the  chief  English  daily  and  weekly  news- 
papers." "Name  some  of  the  planets  that  move 
round  the  &un.  "  "Why  does  marble  apiiear  colder 
to  the  touch  than  wood?"  "How  many  senses  have 
we?"  The  author  of  this  little  plot  does  not  con- 
ceal the  fact  that  he  looks  for  ward  to  electing  some 
"amusingly  original  answers."  Big  boys,  he  thinks 
might  also  be  tried  with  those  old-established 
"posers:"  "What  would  happen  if  any  irresistable 
body  came  into  contact  with  an  immovable  post?" 
and  "How  is  it  that  big  livers  always  'make  for'  and 
How  through  large  towns?"  The  ludicious  school- 
master will  probably  deem  i%  fair  to  postpone  these 
diversions  till  the  holidays  are  over. 


HE   WAS  "PORTER" 

Etiquette  is  after  all  so  intangible  a  thing  that  it 
is  ueces-ary  to  learn  it  anew  for  each  situation  in 
which  one  is  placed,  and  there  are  often  instances 
where  the,- e  is  a  strong  temptation  to  laugh  at  the 
whole  scheme  of  social  distinctions. 

Not  long  since  a  gentleman  who  has  traveled 
much,  and  has  acquired  the  habit  -which  certainly 
is  a  questionable  one — of  calling  every  waiter  John, 
chanced  to  be  in  a  parlor-car  between  New  York 
and  Boston,  and  to  wish  to  ask  some  service  of  the 
porter. 

"Look  here,  John!"  he  began,  "I  wish  " 

But  the  porter  interrupted  him  with  the  utmost 
gravity  of  manner. 

"On  this  car,  sir,"  he  .said,  "it  is  etiquette  to  call 
me  'porter,'  and  that  I  will  answer  to.  You  have 
not  an  acquaintance  with  me  that  warrants  you 
calling  me  by  my  Christian  name,  although,"  he 
added,  seeing  that  the  stranger  was  staring  at  him 
in  undisguised  amazement,  "if  you  really  want  to 
know  my  name  I  will  giv^you  my  card." 

The  passenger  muttered  something  incoherent 
and  then  went  meekly  away  to  sit  down  and  try  to 
recover  his  moral  balance. 


The  detailed  uses  to  which  ordinary  limestone  is 
put  are  numerous,  and  some  ot  them  are  of  vast 
importance,  because  they  can  not  be  fulfilled  by 
any  other  kind  of  stone.  Some  of  the  uses  to 
which  limestone  is  put  bring  it  into  competition 
with  the  granites  and  sandstone,  such  as  building 


of  all  kinds,  road  making,  and  structural  purposes 
generally.  In  many  of  these  cases  limestone  is  in- 
ferior to  other  kinds  of  stone,  and  is  selected  on 
account  of  accessibility  or  cheapness.  In  its  appli- 
cation to  lime  burning  and  blast-furnace  tiux,  how- 
ever, limestone  stands  alone,  and  large  quantities 
are  devoted  to  these  purposes. 


LITERARY. 


Heating  for  Health  la  the  title  of  a  neat  little  book, 
neatly  bound  and  curiously  covered,  issued  by  the  West- 
minster Publishing  Co. ,  New  York.  The  author,  Frederic 
Tudor,  an  eminent  architect  of  Boston,  explains  how 
best  to  heat  a  house  in  a  manner  most  conducive  to 
health,  that  is  by  hot  water,  which  he  describes  as  a  novel 
system,  but  not  new.  Heating-  by  hot  water  is  th«  most 
ancient  mode,  while  it  is  the  most  economical  as  well  as 
the  healthiest,  especially  when  accompanied  with  proper 
ventilation.  The  hot  water  system  has  been  "in  abeyance 
while  the  furnace  and  steam  heater  have  ravaged  the 
land;"  l)ut  lately  "the  world  has  waked  up  to  the  fact 
that  it  is  not  so  much  cheap  things  that  it  wantsastnings 
that  are  good."  Mr.  Tudor's  pamphlet  will  convert 
many. 


CHICAGO,  MILWAUKEE  &.  ST.    PAUL  RAIL- 
WAY. 


Electric  Lighted  and  Steam  Heated  Yestibuied  Trains, 
with  Westinghouse  Air  Signals,  between  Chicago,  St. 
Paul  and  Minneapolis,  daily. 

Electric  Lighted  and  Steam  Heated  Vestibuled  Trains 
between  Chicago,  Council  Bluffs  and  Omaha,  daily. 

Through  Vestibuled  Sleeping  Cars,  daily,  between  Chi- 
cago, Butte,  Tacoma,  Seattle,  and  Portland,  Ore. 

Solid  Trains  between  Chicago  and  principal  points  in 
Northern  Wisconsin  and  the  Peninsula  of  Michigan. 

Daily  Trains  between  St.  Paul,  Minneapolis  and  Kan- 
sas City  via  the  Hedrick  Route. 

Through  Sleeping  Cars,  daUy,  between  St.  Louis,  St. 
Paul  and  Minneapolis. 

The  finest  Dining  Cars  in  the  World. 

The  best  Sleeping  Cars.  Electric  Beading  Lamps  in 
Berths. 

6,100  miles  of  road  in  Illinois,  Wisconsin,  Northern 
Michigan,  Iowa,  Minnesota,  Missouri,  South  Dakota 
and  North  Dakota. 

Everything  First-Clase. 

First-Class  People  patronize  First-Class  Lines. 
Ticket  Agents  everywhere  sell  Tickets  over  the  Chi- 
cago, Milwaukee  and  St.  Paul  Railway. 


Map  of  the  United  States. 
A  large,  handsome  map  of  the  United  States,  mount- 
ed and  suitable  for  office  or  home  use,  is  issued  by 
the  Burlington  route.  Copies  will  be  mailed  to  any 
address  on  receipt  of  13  cents  in  postage  by  P.  S. 
EusTis,  Qen'l  Pasd.  Agent,  C,  B.  &  Q.  R.  R.,  Chicago,  111. 


FOR   SALE  CHEAP. 


ONE   AUTOMATIC   CUT-OFF   ENGINE,  16x36. 
Can  be  seen  running  at  232  to  230  W.  Ohio  St.  Chicago. 


CONTRACTS  OPEN. 


Water- Works. —The  Village  of  Madelia,  Watonwan 
County,  Minn.,  will  let  contract  to  the  lowest  responsible 
bidder  July  29, 1891,  at  one  o'clock  p.  m. ,  for  high  tank 
and  water  mains.  Eight  reserved  to  reject  any  and  all 
bids.  $9,000  to  be  expended  according  to  the  plans  and 
specifications  on  file  in  Recorder's  Office.  C.  Coolky,  Re- 
corder, Madelia,  Minn. 

Dated  June  27,  1891. 


Water  Works  Extension,  Section  "H,"  Low  Service 
Conduit.  Sealed  proposals  for  the  public  work  herein- 
after mentioned  will  be  received  at  the  office  of  the  Board 
of  Public  Improvements,  St.  Louis,  Mo.,  until  12m.  of  the 
21st  day  of  July,  1891,  at  which  hour  they  will  be  publicly 
opened  and  read,  viz: 

Letting  No.  3,4.56.  For  making  the  required  excavation 
and  embankment  and  building  section  H  of  the  Low  Ser- 
vice Conduit  complete  in  working  order. 

The  following  are  the  approximate  quantities  of  the 
workt  o  be  done,  viz- 

(I   18,000  cubic  yards  excavation. 

/)   1,.500  cubic  yards  borrowed  earth. 

c   3,700  cubic  yards  concrete. 

(/,   2,200  cubic  yards  brick  masonry. 

e    18, .500  square  feet  granitoid. 

f   100  lineal  feet  36-^lnch  cast  iron  pipe  culvert. 

"Deposit  required,  11,319. 

Proposals  must  be  made  on  blank  forms  furnished  by 
the  Board  of  Public  Improvements. 

The  right  to  reject  any  and  all  proposals  is  expressly 
reserved. 

Plans  may  be  seen  and  specifications  and  forms  of  con- 
tract may  be  obtained  upon  application  at  the  office  of 
the  Water  Commissioner,  room  37,  City  Hall. 

By  order  of  the  Board,  Geo.  Bubnb.t,  President.  Attest:. 
Emory  S.  Foster,  Secretary. 


Viaduct.  —  Proposals  for  constructing  a  viaduct. — 
Rock  Island  Arsenal,  Rock  Island,  111.,  June  23,  1891.— 
Sealed  proposals,  in  triplicate,  will  be  received  until  2 
o'clock  p.  m.  on  Saturday,  July  25,  1891,  for  furnishing, 
constructing  and  erecting  the  iron  and  all  other  work 
complete,  except  masonry,  excavations  and  fill,  for  a  vi- 
aduct from  south  end  of  the  Rock  Island  Wagon  Bridge, 
between  Rock  Island  and  the  city  of  Rock  Island,  over  the 
railroad  tracks  which  adjoin  the  approach  to  the  said 
bridge,  including  the  raising  the  said  bridge  to  an  incli- 
nation required  to  form  a  continuous  roadway  with  the 
viaduct.  Plans  and  specifications,  with  full  instructions, 
stipulations,  etc. ,  and  the  blank  forms  on  which  propos- 
als must  be  made,  can  be  had  on  application  to  Captain 
M.  W.  Lyon,  Ord.  Dept.  U.  S.  Army,  Commanding. 


Water  Pipes  Etc.— Sealed  proposals  for  the  public 

work  hereinafter  mentioned  will  be  received  at  the  office 
of  the  Board  of  Public  Improvements,  St.  Louis,  Mo., 
until  12m  of  the  21st  day  of  July,  1891,  at  which  hour 
they  will  be  publicly  opened  and  read,  viz:  Water  Pipes. 
Letting  No.  3,447.  For  furnishing  and  delivering  at  the 
City  Pipe  Yard,  about  640  tons  of  six-inch  and  12-inch  cast 
iron  coated  water  pipes.    Deposit  required,  $523. 

Special  castings.  Letting  No.  3,448.  For  furnishing 
and  delivering  at  the  City  Pipe  Yard,  about  15  tons  of  cast 
iron  coated  special  castings.    Deposits  required,  $75. 

Stop  Valves.  Letting  No.  3,449,  Forfurnishing  and  de- 
livering at  the  City  Pipe  Yard,  about  19  six-inch,  12-inch 
and  15-lnch  stop  valves.    Deposit  required,  $90. 

Laying  Water  Pipes.  Letting  No.  3,450.  For  making 
excavations  and  hauling  and  laying  complete,  in  accord- 
ance with  specifications,  about  11, .500  linear  feet  of  12- 
inch  water  pipe. 

100  linear  feet  of  six-Inch  water  pipe. 

Setting  complete,  eight  fire  plugs. 

Furnishing  300  pounds  of  wrought  iron  straps,  bands 
and  bolts.    Deposit  required  $238. 

A  separate  proposal  must  be  made  for  each  letting  on 
a  blank  form  furnished  by  the  Board  of  Public  Improve- 
ments. 

The  right  to  reject  any  and  all  proposals  is  expressly 
reserved. 

Specifications  and  forms  of  contract  may  be  obtained 
and  drawings  may  be  seen  upon  application  at  the  office 
of  the  Water  Commissioner,  room  27,  City  Hall. 

By  order  of  the  Board.  Geo.  Bubnet,  President.  At- 
test: Emory  S.  Foster,  Secretary. 


Pumping  Engines.— Sealed  proposals  will  be 
received  by  the  City  of  Savannah.  Georgia,  until 
eleven  (11)  o'clock  a.  m.,  July  15,  1891,  for  turnish- 
ing  and  constructing  two  (2)  High  Duty  Pumping 
Engines,  each  having  a  capacity  of  ten  million  (10,- 
000,000)  U.  S.  gallons  per  day,  and  the  necessajy 
boilers  and  other  appurtenances  pertaining  to  a 
pumping  plant.  All  to  be  in  accordance  with  gen- 
eral specifications  on  file  in  the  water  office,  at  Sa- 
vannah, (i  a.,  or  which,  with  all  other  information, 
can  be  obtained  from  Thomas  T.  Johnson,  Consult- 
ing Engineer,  at  room  No.  29,  No.  171,  La  Salle  street, 
Chicago,  111.  Proposals  must  be  made  in  accordance 
with  the  aforesaid  general  specifications.  No  pro- 
posals will  be  considered  unless  the  party  offering 
it  can  furnish  evidence  satisfactory  to  the  Mayor 
and  Board  of  Aldermen  of  the  City  of  Savannah  of 
his  ability,  and  that  he  has  the  necessary  facilities, 
together  with  pecuniary  resources,  to  fulfill  the  con- 
ditions of  the  contract  and  the  specifications,  pro- 
vided such  contract  should  be  awarded  him.  The 
right  to  reject  any  and  all  proposals,  not  deemed  for 
the  best  interest  of  the  city,  is  reserved.  James 
Manning,  Superintendent,  Office  Water- Works,  Sa- 
vannah, Ga. ,  May  21 , 1891. 


Dredging. — United  States  Engineer  Office,  No. 
366  Milwaukee  street,  Milwaukee,  June  19,  1891. — 
Sealed  proposals  in  triplicate,  will  be  received  at 
this  office  until  12  o'clock,  noon,  July  15,  1891,  and 
then  opened  in  the  presence  of  bidders,  for  dredg- 
ing at  Milwaukee"  Harbor,  Wis.  Approximate 
amount  of  dredging  to  be  done,  26.000  cubic  yards. 
The  attention  of  bidders  is  invited  to  the  acts  of 
Congress,  approved  February  26, 1885,  and  Februarv 
23, 1887,  Vol.  23,  page  333,  and  Vol.  24,  page  414, 
Soatutes-at-Large.  Proposals  will  be  accompanied 
by  a  guarantee  that  if  the  bid  is  accepted,  contract 
will  be  entered  into  within  ten  days  after  notice  of 
acceptance.  Preference  will  be  given  to  material 
and  plant  of  domestic  production  or  manufacture, 
conditions  of  quality  and  price  (import  duties  in- 
cluded) being  equal.  For  blank  proposals  and  in- 
formation apply  at  this  office.  The  United  States 
reserves  the  right  to  reject  any  or  all  bids.  Pro- 
posals will  be  endorsed  on  the  envelope,  "Proposals 
for  Dredging  at  Milwaukee  Harbor,  Wis.,"  and  ad- 
dressed to  Major  Chas.  E.  L.  B.  Davis,  Corps  of  En- 
gineers, U.  S.  A. 


Fumping  Engines. — Sealed  proposals  will  be 
received  by  the  City  of  Savannah,  Georgia,  until 
eleven  (U)  o'clock,  a.  m.,  July  15th,  1891,  for  furn- 
ishing and  constructing  Two  (2)  High-Duty  Pump- 
ing Engines,  each  having  a  capacity  of  Ten  Million 
(10,000,000)  U.  S.  gallons  per  day,  and  the  necessary 
Boilers  ana  other  appurtenances  pertainirg  to  a 
pumping  plant.  All  to  be  in  accordance  with  gen- 
eral specifications  on  file  in  the  Water  Office  at  Sa- 
vannah, Ga. ,  or  which,  with  all  other  information, 
can  be  obtained  from  Thomas  T.  Johnston,  Con- 
sulting Engineer,  at  room  No.  29,  No.  171  La  Salle 
street,  Chicago,  .  'lois. 

Proposals  must  be  made  in  accordance  with  the 
aforesaid  general  specifications.  No  proposal  will 
be  considered  unless  *he  party  offering  it  can  furn- 
ish evidence  satisfactoiy  to  the  Mayor  and  Board  of 
Aldermen  of  the  City  of  Savannah  of  his  ability, 
and  that  he  has  the  necessary  tacilities,  together 
with  sufficient  pecuniary  resources,  to  fulfill  the 
conditions  of  the  contract  and  the  specifications, 
provided  such  contract  should  be  awarded  him. 

The  right  to  reject  any  and  all  proposals  not 
deemed  for  the  best  interest  of  the  city  Is  reserved. 

James  Manning,  Superintendent. 

Savannah, Ga.,  May  21, 1891. 
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ZELL   SAFETY   WATER  TUBE  BOILER. 


The  water  tube  boiler  shown  in  the  larger  en- 
gravings on  this  page  is  similar  in  appearance  to 
other  boilers  of  this  class.  Bnt  it  has  special  fea- 
tures, which  increase  its  efiflciency,.  safety  and 
economy,  it  is  claimed.  It  is  the  invention  of 
Robert  K.  ZeU,  of  the  Campbell  &  Zell  Company, 
Baltimore,  Md.  Mr.  ZeU  is  the  >iee-president  and 
general  manager  of  the  company. 

This  boiler,  as  may  be  partly  seen  from  the  cuts, 
consists  of  a  series  of  fonr-inch  lap-welded  tubes, 
which  are  expanded  at  their  ends  Into  headers  or 
end  boxes,  forming  sections  placed  in  an  inclined 
position.  The  sections  or  water  legs  contain  four 
tubes;  these  are  placed  one  above  another,  and  are 
connected  by  a  short  piece  of  four-inch  boiler  tube, 
expanded  in  a  hole  in  the  top  and  bottom  of  each 
header,  forming  a  continuous  steam  and  water  pas- 
sage. The  caps  or  plates  are  placed  inside,  forming 
a  perfect  joint,  which  is  milled  off  by  a  special  tool. 


nace  is  heated  and  raised  to  a  rapid  state  of  ebulli- 
tion, the  mingled  body  of  steam  and  water,  being 
lighter  than  the  solid  water  in  the  rear  of  the  water 
drum,  is  forced  rapidly  up  through  the  front  head- 
ers into  the  water  drums,  where  the  steam  and 
water  separate,  the  water  returning  back  through 
the  water  drums,  while  the  steam  passes  up  to  the 
top  front  headers  and  superheating  tubes,  where, 
being  surrounded  with  the  radiating  heat  and 
gases,  additional  heat  is  absorbed,  evaporating  any 
entrained  water  in  its  passage  through  the  steam 
tubes.  Thus  the  steam  is  delivered  dry  into  the 
steam  drum,  which  being  jacketed  by  the  waste 
gases  in  their  passage  to  the  chimney,  and  having 
a  temperature  a  few  degrees  higher  than  the  steam 
within  the  drum,  more  heat  is  absorbed  by  the 
steam,  and  it  becomes  further  superheated.  This 
special  feature  of  construction  is  covered  by  the 
Zell  patents.  Further  information  may  be  obtain- 
ed from  the  company's  works,  at  Baltimore,  Md.,  or 
W.  A.  Ross,  manager  of  their  Chicago  ofQce. 


NEW  APPLICATION  OF  MAGNOLIA  METAL 


The  small  cut  in  this  column  is  that  of  a  Magno- 
lia-lined bearing  pedestal.  It  shows  an  ordinary 
metal  cod,  which  is  lined  with  Magnolia  antifric- 
tion metal  properly  fitted  in,  for  pit  tub  and  wagon 
bearings  in  collieries. 

Among  the  special  advantages  claimed  for  the 
Magnolia  lining  are  the  following: 

1.  The  superior  anti-friction  properties  of  the 
bearing  ensures  great  economy  in  lubrication. 


2.  When  these  bearings  are  worn  down,  the  Mag- 
nolia metal  can  be  renewed  by  any  mechanic  at  the 
colliery,  and  the  iron  or  steel  body  of  the  bearing 
will  last  an  indefinite  period;  breakages,  of  course, 
excepted.  ' 

3.  Under  the  present  system  of  steel  axle,  against 
steel  bearing,  both  get  worn  out,  and  have  to  be 
frequently  renewed;  but  with  these  Magnolia- lined 

bearings  the  axle  receiving 
an  enamelled  surface  from 
the  Magnolia  metal,  does  not 
show  any  appreciable  wear, 
and  will  probably  out-last 
the  tub  itself. 

4.  It  is  found  on  extended 
trial  that  the  lessened  fric- 
tion with  these  Magnolia -li- 
ned bearings  enables  a  grea- 
ter number  of  tubs  to  be 
hauled  by  a  given  engine 
power. 

These  Magnolia -lined  bear- 


These  plates  are  held  in  place  by  T- 
headed  bolts  that  fit  into  pockets  on 
the  face  of  the  plates.  The  sections 
are  placed  in  vertical  rows  and  con- 
nected together  by  expanded  nip- 
ples, the  top  row  only  being  connec- 
ted at  their  sides.  From  the  top  row 
of  the  sections,  a  short  piece  of  tube 
is  used  to  connect  the  two  water 
drams,  which  lay  at  the  same  in- 
clination as  the  water  tubes;  upon 
and, across  the  front  end  of  thesa 
drams  a  row  of  headers  is  placed  and 
connected  together,  into  which  a  se- 
ries of  tubes  are  expanded  at  one  end, 
the  other  end  being  expanded  into 
the  sides  of  a  steam  drum,  which  is 
placed  in  a  horizontal  po.sltion  across 
and  above  the  rear  end  of  the  water 
drums,  to  which  it  is  connected  by 
two  four- inch  tubes  encased  in  cast 
iron.  All  joints  and  connections  are 
expanded. 

The  rear  end  of  the  boilers  rests  on 
two  cast  iron  saddles  placed  under 
the  mud  drum,  while  the  front  end 
rests  upon  a  roller  placed  upon  the 
top  of  the  arch  box,  which  is  bolted 
to  a  cast  iron  bracket  and  secured  to 
the  foundations.  The  fronts,  which 
•re  of  special  design,  have  cast  iron 
trimmings.  The  doors  are  self -ven- 
tilated, of  light  weight,  and  have  li- 
ners of  such  shape  and  arrangement 
that  they  will  not  burn  oat. 

When  this  boiler  is  in  operation  the 
heat  from  the  fire  in  the  furnace  passes  up  between 
Ihe  staggered  tubes,  then  down  and  around  the 
tubes  l>etween  the  flame  bridges  to  the  bottom  of 
the  combustion  chamber,  thence  up  again,  when 
it  passes  out  to  the  chimney  through  the  space  be- 
tween the  steam  and  water  drums,  making  three 
runs  across  the  water  tubes.  The  feed  water  enters 
the  water  drums  at  their  rear  ends  in  sufficient 
quantity  to  maintain  the  level  at  a  point  below  tho 
kottom  of  the  steam  drum. 

The  water  in  the  inclined  tubes  next  l«  the  far- 


To  freshen  x.p  faded  green  blinds  rub  on  them  a 
little  linseed  oil. 


Those  who  use  green  wood  for  fuel  understand 
how  wasteful  is  the  moisture  of  the  heat  obtained. 
Wet  coal  is  just  as  objectionable  except  for  the  fact 
that  the  heat  it  gives  in  burning  is  so  much  that 
the  waste  is  not  noticed.  Tho  wood-shed  or  coal- 
bin  should  therefore  bo  not  only  well  covered  but 
protected  so  that  it  may  not  be  wot'ed  with  ruin  in 
summer  or  snow  in  winter. 


ings  can  be  obtained  in  any  particular  size  and 
shape  that  may  be  required. 

For  further  information  address  the  Magnolia 
Antifriction  Metal  Co.,  Cortlandt  St.,  New  York. 
Mininer  engineers  are  specially  invited  to  comma- 
nicate  with  them. 


For  seven  years  a  mechanic  made  a  circuit  of  half 
a  mile  twice  per  day  rather  than  pass  a  powder 
magazine.  The  other  day  he  learned  that  it  had 
been  empty  for  eight  years. 
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THE     ATLAS     SELF-CONTAINED  ENGINE, 


The  engravings  on  this,  and  part  of  those  on  the 
next  page  show  the  self-contained  engine,  and  its 
parts,  recently  placed  on  the  market  by  the  Atlas 
Engine  Works,  of  Indianapolis,  Ind.  It  was  de- 
signed with  the  view  of  meeting  a  strongly-felt 
want  for  a  solid  self-contained  engine,  in  prefer- 
ence to  side-crank  engines  requiring  an  out- board 
pillow  block.  This  self-contained  engine  is  more 
substantial,  and  more  suitable  for  continuous  ser- 
vice, such  as  is  required  at  electric  central  stations 
than  those  previous  made  at  the  Atlas  works.  And 
when  placed  on  a  solid  foundation  these  new  Atlas 
engines,  it  is  claimed,  will  work  remarkably  well. 
They  are  built  in  two  types;  namely,  the  automatic 
cut-off  engine,  shown  in  perspective  on  this  page, 
and  the  throttling  engine,  a  cut  of  which  we  hope 
to  publish  in  our  next  issue.  Detail  cuts  of  the 
two  types,  some  of  which  are  common  to  both,  are 
shown  herewith. 

The  crank  shaft  illustration  at 
top  of  opposite  page  shows  how 
the  metal  is  disposed  in  the  frame, 
at  and  near  the  main  bearings. 
The^body  of  the  crank  pin  is  of 
iron,  which  is  considered  more 
reliable  than  steel  for  resisting 
shocks  and  strains.  A  steel  collar 
is  welded  around  the  iron,  at  the 
center  of  the  pin,  because  steel  af- 
fords a  better  wearing  surface  than 
iron.  This  composite  counter- 
balanced crank  shaft  is  common  to  both  types  of 
engines.  So  is  the  connection  rod,  which  is  of  the 
locomotive  type,  with  the  strap  in  three  parts,  as 
shown  in  the  upper  cut  on  this  page.  The  top  and 
bottom  pieces  are  counteibored,  and  the  projec- 
tions on  the  end  piece  are  fitted  thereinto.  The 
end  bolt  is  thus  relieved  from  shearing  stress,  and 
its  only  duty  is  to  hold  the  parts  of  the  strap  to- 
gether. 

The  valve  (Fig.  3),  for  the  automatic  engine,  is  a 
balanced  slide,  its  two  ends  being  of  equal  area, 
and  it  is  relieved  from  pressure  against  the  seat. 
When  working,  it  is  covered  by  a  hood  with  false 
ports  corresponding  to  the  valve  face  ports,  the 
two  kinds  of  ports  being  in  direct  communication, 
and  thereby  the  pressure  is  equalized  on  both  sides 
of  the  valve.    And  the  false  ports  furthermore  pro- 


machine    processes,    sbould    it    become  worn. 

In  the  governor  for  the  automatic  engine,  shown 
in  cut  between  Figs.  2  and  3,  long  springs  are 
employed,  and  the  leverage  is  such  as  to  give  great 
power,  while  the  construction  is  such  as  to  secure 
the  necessary  sensitiveness.  This  is  considered 
much  better  than  the  fly-ball  governor. 

The  parts  of  these  engines  are  "manutactured" 
to  die  and  templet,  and  are  consequently  inter- 
changeable. They  are  made  for  cylinders  7  inches 
diameter  and  upward,  each  size  increasing  one 
inch.  They  are  said  to  be  capable  of  a  piston 
speed  of  from  600  to  700  feet  per  minute. 

The  Atlas  Engine  Works,  by  these  improvements, 
show  their  determine  tion  to  keep  right  in  the  front 
of  the  steam  engine  business,  and  be  second  to  none. 


We  find  the  growth  of  mechanics  a  very  gradual 
one  when  we  consider  the  age  the  world  had  at- 
tained before  the  power  of  steam  was  discovered 
and  used  to  advantage.  The  steps  were  first  hand 
power  and  animal  force,  then  the  use  of  light,  wind, 
gravitation,  the  lever,  pulley,  incline  plane,  wheel 
and  axle,  wedge  and  screw,  until  the  time  of  Watt 
in  1769  when  the  true  value  of  steam  was  found. 

From  the  time  when  artisans  first  learned  to  use 
the  forces  of  nature  until  1769  we  will  call  that  pe- 
riod the  age  of  the  mechanic  of  the  past.  From 
1769  to  1891  the  period  of  the  mechanic  of  the  pres- 
ent, from  1891  to  the  time  when  mechanical  inge- 
nuity will  cease  to  be  needed,  the  age  of  "The 
Coming  Mechanic." 

Comparing  the  present  mechanic  with  the  ones  of 


THE   COMING  MECHANIC* 


BY  CHARIiES  F.  PeKRY,  CUSHING  ACADEMY,  '91. 

By  the  words,  "The  Coming  Mechanic,"  is  meant 
the  energetic,  intelligent  workman  of  the  near  fut- 
ure. Sad  though  it  may  be,  true  it  is,  there  are 
many  artisans  who  can  never  be  classed  under  this 
head.  These  are  the  ones  who  in  every  community 
and  every  branch  of  industry  have  no  higher  ambi- 
tion than  to  be  simply  the  machinery  of  the  think- 
ing man.    Such  persons  though  they  may  have  a 


tbe  past  we  find  there  has  been  great  improvement. 
The  workmen  of  to-day  are  more  intelligent,  more 
energetic,  and  more  industrious  than  their  fore- 
fathers. It  is  said,  and  with  good  reason,  that  the 
inventions  of  the  past  fifty  years  have  far  exceeded 
those  of  all  previous  time.  The  strides  in  mechan- 
ical development  have  been  enormous,  so  much  so, 
that  the  supply  of  intelligent  mechanics  is  far  be- 
low the  demand.  The  more  civilized  a  people  be- 
come, the  more  numerous  are  their  needs,  and  these 
must  be  supplied.   There  is  a  demand  for  the 


vide  a  larger  and  more  rapid  port  opening  for  a 
given  valve  travel.  As  will  be  seen  in  the  cut,  the 
valve  is  held  in  position  by  four  top  bolts,  one  at 
each  corner.  The  hood  is  not  held  down  tight  by 
these  bolts;  they  merely  hold  it  in  position,  but 
not  firm  to  its  seat  against  the  cylinder.  That  is 
to  say,  the  hood  is  free  to  lift  a  short  distance  on 
these  bolts,  being  resisted  only  by  the  springs 
shown  in  Figs.  1  and  2.  Hence,  in  the  case  of  wat- 
er in  the  cylinder,  the  valve,  carrying  with  it  the 
hood,  can  readily  leave  the  seat,  the  springs  again 
returning  it,  the  bolts  guiding  the  hood. 
This  valve  may  readily  be  refitted,  by  ordinary 


mechanical  turn  of  mind,  though  they  may  become 
journeymen  workers,  cannot  appropriately  receive 
this  name. 

Reviewing  for  a  moment  the  accomplishments  of 
the  mechanic  of  the  past,  we  find  they  have  left 
some  problems  which  are  still  unsolved.  Such  old 
time  questions  as  how  the  pyramids  were  built  and 
those  vast  Roman  acqueducts  were  constructed. 
But  such  achievements  fall  into  insignificance  when 
we  place  beside  them  the  Atlantic  cable,  the  Suez 
canal,  and  the  Eiffel  tower. 

'Graduation  Oration . 


cheapest  and  most  practical  machinery.  The  great 
competition  in  all  industries  at  the  present  time  re- 
quires capable  men. 

Statistics  which  show  a  large  ratio  of  gain  in  the 
annual  increase  of  mechanical  and  industrial  pub- 
lications prove  that  the  present  mechanic  is  fast  be- 
coming a  more  intelligent  man.  The  vast  amount 
of  useful  information  and  practical  helps  he  can 
thus  obtain  is  not  to  be  neglected.  National  expo- 
sitions is  another  source  which  aronses  the  me- 
chanic's desire  for  a  broader  education  and  gives 
him  the  incentive  to  obtain  one. 

Notwithstanding  all  this  progress,  and  the  mtelli- 
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gences  of  the  present  mechanic,  lie  is  not  what  he 
should  be.  His  education  Is  too  narrow.  He  is  too 
much  a  part  of  the  machine  he  is  running.  The 
material  upon  which  he  is  to  labor  is  brought  to 
him  and  with  it  a  model  drawing,  or  instructions  of 
some  tind  telling  him  how  the  work  is  to  be  done. 
He  simply  follows  these  directions  until  his  day's 
task  is  ended  and  thus  he  spends  his  life.  He  can- 
not explain  the  whys  or  wherefores  of  the  work  in 
hand.  The  fact  is,  he  has  not  been  taught  to  think. 
The  immediate  present  and  the  near  future  call  for 


pays  a  larger  salary  than  the  other  will  ever  receive. 
Thus  we  see  the  journeyman  apprentice  far  out- 
stripped by  the  practical  graduate. 

Many  workmen  to-day  seeing  their  error  and  who 
can  ill  afford  to  educate  their  boys,  are  denying 
themselves  of  many  necessities  in  order  ijthat  their 
sons  sous  may  profit  by  the  mistakes  they  them- 
selves have  made.  There  should  be  more  scientific 
schools  and  their  tuition  cheaper  in  order  that 
those  who  are  too  poor  to  attend  .may  have  the 
same  advantages  as  the  sons  of  the  wealthy.  Every 


men  who  can  think  and  put  their  thoughts  into 
practical  snape.  Educated  and  practical  minds 
seeing  the  urgent  demand  for  such  capable  work- 
men have  tried  to  satisfy  it  by  founding  schools  in 
which  the  youth  of  to-day  may  be  educated  to  be 
intelligent  mechanics.  The  advantages  of  such  in- 
stitutions cannot  be  too  fully  valued.  Mechanical 
genius  has  been  too  much  a  monopoly,  it  is  now  to 
be  more  equally  divided. 

The  two  boys  start  out  in  life,  one  to  learn  a  trade 
and  the  other  to  study  in  a  scientiffc  school.  They 
each  spend  four  years  at  their  respective  duties. 
At  the  end  of  that  time  let  us  compare  their  rela- 
tive standing  in  the  eyes  of  a  critical  world.  The 
one  who  has  worked  in  the  shop  has  adept  flogers, 
that  is  all  of  real  importance.  Look  at  the  gradu- 
ate. Not  only  has  he  adept  fingers  but  a  disci- 
plined mind.  He  is  the  better  workman  in  every 
sense,  for  in  his  practical  instruction  he  has  been 
taught  to  use  tools  to  the  best  advantage  while  the 
apprentice  has  acquired  his  experience  by  observa- 


school  in  fact,  should  have  an  industrial  depart- 
ment not  with  the  intention  of  making  every  boy  a 
mechanic,  but  with  the  aim  of  instilling  into  each 
youthful  mind  enough  principles  of  mechanics  to 
train  him  to  use  tools  to  advantage.  Many  men  are 
to-day  working  at  some  trade  or  profession  for 
which  they  are  not  adapted  for  the  simple  reason 
that  in  their  youth  they  had  not  the  privilege  of 
following  their  particular  bent.  An  educated  man 
can  drive  a  tack  with  more  skill  than  an  uneducated 
one.  It  is  obvious,  "The  Coming  Mechanic"  is  to 
be  far  superior  to  the  present  one.  He  is  to  be  edu- 
cated in  a  mechanical  atmosphere  and  will  be  not 
only  theoretical  but  practical. 

The  picture  of  "The  Coming  Mechanic"  hai  not 
been  overdrawn.  The  president  of  one  of  the  lead- 
ing Polytechnic  Institutes  of  this  state,  since  the 
last  class  graduated,  has  received  applications  for 
more  ttan  twice  its  number.  A  person  has  but  to 
read  the  catalogues  of  these  schools  to  find  the 
proof  of  these  facts.     There  will  be  found  the 


THE   FISHER    PUMP  REGULATOR. 

The  accompanying  cuts  of  the  Fisher  pump  reg- 
ulator, or  pressure  governor,  in  the  upper  part  of 
this  column,  show  the  features  of  this  most  useful 
device.  It  is  to  be  obtained  from  the  Fisher  Gov- 
ernor Co.,  of  Marshalltown,  Iowa.  And  it  is  made 
to  operate  in  two  ways.  One  style  is  designed  to 
stop  the  pump  J  after  the  _^water  gets  to  a  certain 
heigh th  in  the  tank;  the  other  is  operated  by  water 
pressure.    The  cuts  seen  here  show  the  latter  de- 


vice. Tlie  regulating  apparatus  is  shown  in  the 
middle,  and  the  valve  in  the  steam  pipe  may  be 
seen  in  the  sectional  cut,  as  Avell  as  the  spring  (in 
the  upper  part)  which  works  the  regulator.  It  is 
hardly  necessary  to  say  that  it  works  automatically. 
As  soon  as  enough  water  has  been  pumped,  the 
pump  takes  a  rest;  and,  when  more  water  is  wanted 
the  pump  starts  of  itself;  that  is,  the  spring  rises 
as  the  water  diminishes  in  the  tank,  and  as  the 
spring  rises  the  steam  valve  opens  and  the  pump 
operates  forthwith. 

FIG. 3 


tion  only.  Very  rarely  does  the  foreman  take  the 
pains  to  snow  him  how  to  do  his  work,  and  when 
the  young  min  is  at  a  loss  how  to  proceed,  he  seeks 
help  frorn  some  of  the  workmen  who  frequently  do 
not  instruct  him  in  the  bc-t  jjossible  way  of  doing 
it.  Perhaps  the  apprentice  would  have  taken  the 
educational  course,  but  the  assurance  of  weekly 
wages  from  the  beginning  of  bis  apprenticeship  al- 
lured him  to  choose  the  path  he  did.  But  he  sees 
hi«  mistake  when  the  graduate  at  tbe  end  of  his 
/onryears /(ccnreH  a  position  which  from  the  start 


name  of  the  alumni  and  the  positions  they  are  at 
present  filling. 

The  success  of  a  nation  depends  upon  the  Intelli- 
gence and  morality  of  its  citizens,  and  money 
placed  in  an  education  is  the  best  paying  invest- 
ment of  to-day. 

Watt  and  Stephenson  were  the  successful  me- 
chanics of  the  past,  Ericsson  and  Edison  the  more 
successful  ones  of  the  present,  but  the  greatest  suc- 
cess in  industrial  science  is  yet  to  be  won  by  "The 
Coming  Mechanic." 


This  regulator  is  in  use  in  government  and  other 
public  buildings,  and  it  is  finding  its  way  rapidly 
in  all  plants  wherever  steam  pumps  are  at  work. 
We  are  well  acquainted  with  one  which  has  been 
in  operation  in  the  Calumet  Eiiilding,  Chicago,  two 
or  three  years;  and  we  know,  from  personal  obser- 
vation, that  it  works  most  admirably.  The  engineer 
of  the  building  says  he  never  has  occasion  to  con- 
cern himself  about  the  water  in  the  tank. 

Further  information  may  be  obtained  from  the 
manufacturers,  whose  address  is  e;iven  above. 
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Safety  to  life  and  property  is  one  of  the  leading 
principles  of  law  and  civilization.  In  Old  Testa- 
ment times  the  governing  principle  of  social  life 
was  "an  eye  for  an  eye,  a  tooth  for  a  tooth,"  etc. 
And  whoever  shed  man's  blood,  had  his  blood  shed 
by  man — unless  the  killing  was  done  accidentally 
or  without  malice  aforethought.  In  these  latter 
days,  however,  there  is  a  strong  feeling  against 
capital  punishment,  and,  many  men  (to  say  noth- 
ing of  women)  feel  that  it  is  wrong  to  send  a  hu- 
man being  out  of  this  life,  by  process  of  law, 
even  though  that  process  be  by  the  smooth,  ex- 
peditious and  painless  path  of  the  electric  current. 
B  ut  our  law  .stipulates  that  whoever  kills  shall  be 
put  to  death.  And  although  we  still  .excuse  a  man 
from  death  if  he  kills  any  one  without  premedita- 
tion (if  such  can  be  proved  to  be  the  case),  yet  he 
does  not  go  unpunished,  unless  he  happens  to  be 
favored  by  Judge  Hook  or  Judge  Crook.  And,  as 
a  rule,  punishment  follows  the  killing  of  any  one — 
if  the  one  that  is  the  cause  of  the  killing  is  to  blame 
in  the  matter.  Prof.  John  E.  Sweet's  eloquent  pa- 
per read  at  the  A.  O.  S.  E.  Convention  this  week 
(which  we  publish  in  full  in  another  part  of  this  is- 
sue) shows  that  men  whose  ignorance  or  careless- 
ness permit  boilers  to  explode,  and  thus  killing 
people,  are  not  punished  enough.  The  Professor's 
aim  is  not  to  advocate  more  punishment,  however, 
but  to  make  prevention  more  sure,  by  refusing  to 


let  incompetent  engineers  to  have  charge  of  a 
steam  engine.  A  good  license  law  would  go  a  long 
way  towards  securing  far  greater  safety. 


THE   SYRACUSE  CONVENTION. 

In  another  part  ot  this  issue  (pages  26,  27  and  28) 
we  publish  a  report  of  the  opening  end  of  the  sixth 
annual  meeting  of  the  Supreme  Council  of  the 
American  Order  of  Steam  Engineers  at  Syracuse, 
N.  Y.  The  public  meeting  in  the  great  Alhambra 
hall  was  evidently  a  loud  one,  if  we  may  express  it 
in  that  way;  that  is,  it  was  well  attended,  the 
audience  was  thoroughly  appreciative,  the  mayor  of 
the  city  together  with  the  lieutenant  governor  of 
New  York  State  were  there,  and  in  good  humor; 
and  finally  the  oration  of  Chief  Young,  the  admira- 
ble paper  read  by  Prof.  Sweet,  Bro.  Jacks'  advoca- 
cy of  the  widows  and  orphans  fund,  and  the  ad- 
dresses of  the  Mayor  and  the  Lieutenant  Governor, 
all  made  such  an  abiding  impression  that  the  event 
will  never  be  forgotten  by  those  who  were  so  fortu- 
nate as  to  be  present. 

The  exhibition  of  steam  machinery  and  applian- 
ces added  much  to  the  interest  of  the  occasion. 
Altogether,  the  American  Order  has  had  such  a 
convention  this  time,  and  the  proceedings  have 
been  so  extensively  reported,  that  there  can  be  no 
misgiving  henceforth,  in  any  section  of  this  vast 
country,  as  to  the  principles  of  the  Order. 

It  was  built  up.  five  years  ago  last  April,  as  Chief 
Young  somewhat  figuratively  said,  like  a  castle  in 
the  air.  But  it  is  evidently  here  with  staying  qual- 
ities. 

In  the  short  period  of  five  years  the  small  one  has 
become— not  only  a  thousand  but  five  times  the 
Scriptural  tigure.  And  if  the  growth  of  the  A.  Q. 
S.  E.  will  be  at  a  similar  rate  the  next  five  years  as 
it  has  'oeen  in  the  past,  it  will  be  a  most  powerful 
organization  in  189(5.  Let  us  see,  they  started  Mith 
four  men;  four  multiplied  by  1,250  equals  5,000. 
Now  if  the  present  5,000  be  increased  by  the  same 
multiplier  (1,250)  it  will  reach  G,250,000.  Of  cour  se 
it  cannot  reach  anything  like  that  figure  simply  be- 
cause there  are  not  so  many  steam  engineers  in  the 
whole  world.  And  the  American  Order  is  "an  order 
of  engineers,  for  engineers,  and  engineers  only. "  In 
this  fact  much  of  the  strength  of  the  Order  lies. 

When  the  newspaper  men  saw  Lieutenant  Gover- 
nor Jones,  and  other  prominent  men,  taking  part  in 
the  public  proceedings  of  the  convention  they 
imagined,  at  first,  that  it  was  a  political  meeting, in 
disguise,  but  they  were  soon  convinced  of  their 
nnstake.  "No  mulee,  no  horsee,  no  pullee;  but 
going  like  hellee"  was  the  exclamation  attributed 
to  the  Chinaman  when  he  first  saw  a  cable  car  run- 
ning. "No  Kepublican,  no  Democrat,  no  Prohibi- 
tion— no  politics  at  all"  can  be  found  in  the  Ameri- 
can Order  of  Steam  Engineers,  and  yet  their  sixth 
convention  has  evidently  been  a  great  success,  and 
as  popular  as  many  a  political  convention.  The 
Order  is  held  together  by  the  bonds  of  Love  and 
Sympathy,  and  increasing  rapidly  by  the  heat  of 
fraternal  affection. 

We  hope  to  have  the  remainder  of  the  report  of 
the  Syracuse  Convention  in  our  next  issue. 


"PERFECT      COMBUSTION      OF  SMOKE" 
AGAIN. 

The  following  appeared  in  the  Chicago  Tribvune 
of  Sunday  last: 

"The  public  are  invited  to  inspect  the  Wood  & 
Westbury  system  of  perfect  combustion  of  smoke 
in  steam  boilers.  They  have  invented  a  new  field, 
inasmuch  as  all  efforts  heretofore  to  consume 
smoke  have  been  directed  to  the  effects  of  com- 
bustion over  the  furnace.  Complicated  systems  of 
steam  jets  have  been  directed  over  the  fire.  The 
results  have  been  a  clincared  fire  and  burnt  boiler. 
Not  so  with  our  system.  We  place  ourselves  at  the 
head  with  our  system  of  perfect  combustion,  and 
we  now  stand  ready  to  fill  the  long-felt  want  of  the 
people  by  doing  away  with  all  smoky  chimneys.  In 
our  system  the  combustion  of  gases  is  effected  in  a 
combustion  chamber  in  connection  with  proper  air 
ducts,  whereby  the  smoke  is  consumed  without  a 
Avasteful  use  of  steam  and  an  economy  over  all  oth- 
ers as  to  removal;  in  fact,  will  last  as  long  as  the 
brickwork  of  boiler  lasts.  Skeptical  people  can  in- 
vestigate and  t»e  convinced  by  visiting  the  Leland 
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Hotel,  where  the  appliance  is  working,  and  all  in- 
formation will  be  cheerfully  imparted  by 

"C.  A.  Wood,  Engineer;  D.  A.  Westbtjry,  Steam 
Engineer."  * 

Recently  we  published  a  discription  of  the  Walk- 
er Smoke  Consumer,  which  is  used  in  the  Boston 
G2o&e  building,  and  has  been  praised  "to  the  skies" 
by  that  paper.  It  was  not  convenient  for  us  to  call 
and  see  it  for  ourselves.  But  the  Leland  Hotel,  at 
Chicago,  is  within  a  short  distance  of  our  sanctum. 
So,  on  Monday  morning  we  went,  with  joyful  steps, 
and  in  response  to  the  invitation  in  their  "ad,"  to 
see  Messrs.  Wood  and  Westbury's  "system  of  per- 
fect combustion  of  smoke  in  steam  boilers"  in  op- 
eration. The  engine  room,  at  the  Leland,  is  well 
ventilated,  after  one  finds  it.  Engineer  Wood  is  a 
man  of  ripe  year?  and  good  engineering  expe- 
rience. No  other  could  hold  the  position.  He  was 
able  to  show  us  —the  smoke.  The  tall  chimney  was 
emitting  the  ascending  refuse  of  the  fuel  in  volumes 
that  were  easily  seen.  Mr.  Wood  apologized  for 
the  shortcoming  of  the  "perfect"  smoke  consumer 
by  stating  that  the  fuel  used  just  then  was  unusu- 
ally smoky.  We  thought  that  afforded  the  best 
opportunity  to  demonstrate  the  perfection  of  the 
Wood-Westbury  system.  For  the  most  much-felt 
want  of  the  day  is  a  scheme  to  "consume"  or  de- 
stroy the  thickest  smoke. 

Such  a  device  we  have  not  yet  seen. 


THE   N.    A.    S.    E.   STILL   ON  DECK. 


Like  the  proverbial  cat  with  nine  lives,  Mr.  W. 
B.  Austin  sticks  to  his  official  life  as  Chairman  of 
the  Committee  of  Arrangements  for  the  convention 
at  Omaha,  Neb.,  and  declares,  by  resolution  of  the 
said  Committee,  that  ''Omaha  No.  1,  N.  A.  S.  E., 
has  made  all  necessary  arrangements,  pecuniary 
and  otherwise,"  for  the  entertainment  of  the  dele- 
gates next  September.  At  all  events,  that  is  the 
pith  of  a  resolution,  v/ith  three  whereases,  which 
they  "respectfully  request"  The  American  Engi- 
neer to  publish.  But  we  regret,  with  all  due  re- 
spect, to  have  to  say  that  their  third  preamble  and 
the  resolution  are  based  on  a  foundation  of  sand, 
inasmuch  as  they  assert  "that  certain  parties,  evi- 
dently enemies  of  the  N.  A.  S.  E.  and  the  City  of 
Omaha,  have,  in  underhanded  ways,  sought  to  con- 
vey the  impression  that  the  Omaha  convention 
would  be  a  failure  through  our  inability  to  fulfill 
our  pledges." 

What  made  the  outloo  somewhat  discouraging 
for  the  coming  "Omaha  onvention"  was  the  or- 
ganization of  the  David  Gilbert  Council,  of  the 
American  Order  of  Steam  Engineers,  at  Omaha, 
about  three  months  since,  which  Council  numbers 
over  a  hundred  members  already,  and  they  repre- 
sent the  principal  power  plants  in  the  great  City  of 
Omaha,  we  believe.  Not  only  that,  but  they  have 
brought  a  promising  Council  of  the  A.  0.  S.  E.  in- 
to lively  existence,  across  the  muddy  river;  namely 
at  Council  Bluffs.  These  Councils  were  organized 
in  a  straight  forward  manner,  and  not  in  any  "un- 
derhanded ways"  whatever.  And  there  is  certain- 
ly ground  for  grave  doubt  that  the  "Nationalists" 
will  have  as  good  a  meeting  as  they  might  have, 
perhaps,  if  the  tipper  hundred  of  Omaha  steam  en- 
gineers had  joined  their  ranks  Instead  of  enrolling 
themselves  under  the  banner  of  the  "Americans." 

That  is  not  all.  There  seems  to  be  a  growing 
dissatisfaction  in  some  of  the  branches  of  the  N.  A. 
S.  E.  against  the  "looseness"  of  their  organization. 
And  the  bone  of  contention  among  themselves  is 
the  very  point  that  lorms  one  of  the  leading  work- 
ing in-inciples  of  the  A.  O.  S.  E.  They  want  their 
association  to  consist  of  engineers,  and  work  for 
engineers,  and  engineers  only.  Their  No.  28 
branch,  of  Illinois,  at  Chicago,  has  been  nick- 
named "the  silk-stockings"  simply  because  they 
strongly  advocate  this  principle,  and  they  object  to 
oil- men  and  rag-and- bone  merchants  among  their 
members.  The  majority  of  the  association,  how- 
ever, are  for  leaving  the  latch-string  within  reach 
of  "whosoever  will"  to  come  m. 

We  hope  those  who  will  go  to  Omaha  to  have  "a 
good  time"  shall  not  be  disappointed.  And  evi- 
dently the  Committee  of  ArrangeiLents  will  do  all, 
in  their  little  power,  to  make  the  gathering  a  suc- 
cess. We  are  not  given  to  prediction.  And  we  can 
afford  to  wait  until  it  is  over  before  measuring  the 
degree  of  its  success  or  failure. 
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ELECTRICITY. 


ni.-THE    GOLD    LEAF  ELECTROSCOPE. 

As  men  made  progress  with  electrical  science,  a 
a  better  apparatus,  than  the  pith  ball,  was  devised 
to  indicate^he  presence  of  electricity,  and  at  the 
same  time  show  whether  the  electricity  tested  is 
positive  or  negative.  This  is  shown  in  Fig.  2.  This, 
however,  is  an  improvement  on  the  original  elec- 
troscope (or  electrometer,  as  it  was  first  called). 
The  original  was  invented  by  a  reverend  gentle- 
man named  Bennett,  and  is  described  by  him  as 
follows: — 

•'It  consists  of  two  slips  of  gold  leaf  suspended  in 
a  glass.  The  foot  may  be  made  of  wood  or  metal; 
the  cap  of  metal.  The  cap  is  made  flat  on  the  top, 
that  plates,  books,  evaporating  water,  or  other 
things  to  be  electrified,  may  be  conveniently 
placed  upon  it.  The  cap  is  about  an  inch  wider  in 
diameter  than  the  glass,  and  its  rim  about  three- 
quarters  of  an  inch  broad,  which  hangs  i^arallel  to 
the  glass  to  turn  off  the  rain  and  keep  it  sufficiently 
insulated.  Within  this  is  another  circular  rim 
about  half  as  broad  as  the  other,  which  is  lined  with 
silk  velvet,  and  fits  close  on  the  outside  of  the 
glass:  thus  the  cap  fits  well,  and  may  be  easily 
taken  off  to  repair  any  accident  happening  to  the 
leaf  gold.  Within  this  is  a  tin  tube,  hanging  from 
the  center  of  the  cap,  somewhat  larger  than  the 
depth  of  the  inner  rim.  In  the  tube  a  small  peg  is 
placed,  and  may  be  occasionally  taken  out.  To  the 
peg.  which  is  made  round  at  one  end  and  flat  at 
the  other,  two  slips  of  gold  leaf  are  fastened,  with 
paste,  gum-water,  or  varnish.  These  slips,  sus- 
pended by  the  peg,  and  that  in  the  tube,  fast  to  the 
center  of  the  cup,  hanging  in  the  middle  of  the 
glass,  are  about  three  inches  long  and  a  quarter  of 
an  inch  broad.  In  one  side  of  the  cap  there  is  a  small 
tube  to  place  wires  in.  It  is  evident  that  without 
the  glass  the  gold  leaf  would  be  so  aggitated  by  the 
least  motion  of  the  air  that  it  would  be  useless;  and 
if  the  electricity  should  be  communicated  to  the 
surface  of  the  glass  it  would  interfere  with  the  re- 
pulsion of  the  gold  leaf,  therefore  two  long  pieces 
of  tin-foil  are  fastened  with  varnish  to  the  two  op- 
posite sides  of  the  internal  surface  of  the  glass, 
where  the  gold  leaf  may  be  expected  to  strike,  and 
in  connection  with  the  foot.  The  upper  end  of  the 
glass  is  covered  and  lined  with  sealing  wax  as  low 
as  the  outermost  rim,  to  make  its  insulation  the 
more  perfect." 

Singer  made  an  improvement  on  this  tester  of 
electricity.  Several  other  alterations  followed. 
Fig.  2  is  an  engraving  of  a  modern  one.  This  con- 
sists of  a  glass  vessel,  of  a  shape  somewhat  similar 
to  a  bottle,  without  a  bottom,  fixed  to  a  stand,  and 
a  cap  or  cork,  with  a  piece  of  glass  tube  running 
through  it  and  fitted  in  it  tightly,  is  fitted  to  its 
mouth.  "A  circular  disc  of  brass,  about  three  or 
four  inches  in  diameter,  is  now  screwed  on  a  piece 
of  wire,  the  lower  end  of  which  is  slightly  flattened 
out  on  an  anvil.  The  wire  is  then  passed  through 
the  tube,  the  space  round  it  beiDg  filled  with  shel- 
lac, and  two  small  strips  of  gold  leaf  are  gummed  to 
the  flattened  end  of  the  wire  so  as  to  hang  side  by 
side.  Inside  the  cylinder,  two  strips  of  tin-foil  con- 
nected with  stand  are  pasted,  so  that,  if  a  strong 
charge  be  imparted  to  the  brass  plate,  the  leaves 
may  diverge  [part  from  each  otherj  fill  they  touch 
these  strips,  and  thus  lose  their  surplus  electricity. 
If  now  the  brass  plate  has  any  degree  of  electricity 
imparted  to  it,  it  will  at  once  pass  along  the  wire  to 
the  pieces  of  gold  leaf,  and  the.se,  being  thus  simi- 
laily  electrified,  will  repel  each  other,  and  stand 
apart,  as  shown  in  Fig.  2.  The  gla.ss  tube  and 
ohellac  render  the  in.sulation  nearly  perfect,  and 
thus,  if  the  instrument  be  dry,  the  presence  of  even 
a  very  trifling  amount  of  electricity  will  be  at  once 
rendered  manifest.  It  is  not  even  necessary  or  the 
electrified  body  to  touch  the  plate,  for  holding  it 
near  will  cau.se  the  leaves  to  diverge.  With  this 
instrument,  too,  we  can  tell  whether  the  electricity 
is  positive  or  negative.  We  first  touch  the  plate 
with  an  exited  tube.  The  leaves  at  once  diverge, 
and  as  there  is  no  means  of  escajje  for  the  electrici- 
ty, they  continue  to  diverge  long  after  the  tube  is 
removed.  Now  bring  the  Ijody  whose  oJjargo  wo 
wish  to  examine  near,  and  if  the  leaves  diverge  to 
a  greater  extent  than  before,  we  see  at  once  that  it, 
like  the  glass,  is  positively  electrified.   If  on  the 


contrary,  the  leaves  have  a  tendency  to  diverge  less, 
we  know  that  the  body  is  negatively  charged." 

There  are  several  far  more  perfect  instruments 
for  this  purpose  on  the  market,  to  which  wo  may 
refer  further  on.  V/hat  are  called  electroscopes 
will  indicate  the  pressure  and  kind  of  electricity. 
Electrometers  "measure  its  quality,"  as  one  eminent 
author  puts  it;  but  it  would  be  more  correct,  in  the 
present  state  of  American  literature,  to  say  "quan- 
tity or  intensity."  It  is  very  easy  to  understand 
the  outside  characteristics  of  these  instruments. 
But  our  aim,  at  this  stage,  is  to  try  to  lead  cm- 
readers  to  understand  the  whys  and  the  wherefores, 
instead  of  merely  taking  charge  of  instruments,and 
start  at  the  beninning  of 
the  paths  of  investigation 
which  have  led  men  into 
close  contact  with  the  mys- 
teries of  electrical  develop- 
ment. 

An  electroscope,  for  ex- 
periment, such  as  shown  m 
Fig.  2,  may  be  easily  made. 
Nearly  a  yard  of  gold  leaf 
may  be  procured  for  half  a 
dollar.  Only  a  couple  of 
small  strips  are  needed, 
however.  But  common 
Dutch  metal  would  do,  in- 
stead of  the  gold  leaf.  If  a 
brass  plate  cannot  be  readi- 
ly obtained,  a  plate  of  zinc 
or  tin  may  be  used,  and 
^'5-  ^-  such  a  plate  will  work  very 

well  ii  the  edges  are  made  as  smooth  as  possible.  A 
lamp  chimney',  or  a  wide-mouth  bottle  or  flask,  may 
be  substituted  for  the  receiver;  but  a  small  opening 
would  have  to  be  ground  at  the  bottom  of  tne  bottle 
or  flask,  so  as  to  admit  a  narrow  piece  of  tinfoil  to 
join  the  strips  pasted  on  the  sides. 

IV,-DYNAIV1IC   OR   VOLTAIC  ELECTRICITY. 

Hitherto  we  have  treated  of  frictional  or  statical 
(or  common)  electricity.  Electricity  is  evolved  by 
other  causes.  Some  minerals  become  electrified  by 
being  heated;  or  rather  their  electricity  is  perhaps 
decomposed,  so  that  the  negative  and  positive  be- 
come separated.  It  was  observed  that  crystals  of 
tourmaline,  when  placed  in  hot  ashes,  repel  parti- 
cles of  dust  around  them.  A  piece  of  warmed  tour- 
maline fixed  to  a  glass  rod,  or  suspended  by  a  silk 
line,  shows  electrical  effects  clearly  indicated  when 
brought  to  the  plate  of  the  electroscope.  Several 
minerals  and  artificial  crystals  become  electrical  in 
the  same  way.  Electricity  developed  by  means  of 
heat  is  called  pyro-electricity.  And  substances 
which  become  electrically  polarized,  when  heated, 
are  called  pyro-electrics.  These  generally  exhibit 
opposite  charges  of  statical  (stationary)  electricity 
at  two  separate  parts,  especially  the  two  extremi- 
ties. 

The  tourmaline  also  exhibits  electrical  properties 
by  friction,  and  when  two  pieces  are  rubbed  to- 


Fig.  3. 

gether  one  becomes  positively  and  the  other  nega- 
tively electrified.  The  pyro  or  heat  electricity  of 
the  tourmaline  is  distributed  over  the  crystal  al- 
most in  such  a  way  as  on  a  cylinder  conductor 
electrified  by  induction  (of  which  we  will  treat 
presently) .  The  positive  character  of  it  is  highest 
near  one  end  of  the  crystal,  and  diminishes  gradu- 
ally towards  the  middle,  where  it  ceases.  Further 
on  negative  electricity  is  manifested,  which  increas- 
es gradually  until  it  reaches  its  maximum  near  the 
other  end.  A  peculiarity  of  tourmaline  is  that  when 
broken  in  pieces,  while  electrified  by  heat,  each 
piece  will  have  a  positive  and  negative  pole.  It  is 
supposed  that  some  chemical  action  takes  place 


when  electricity  is  produced  by  heat.  However 
that  may  be,  the  actions  of  various  chemicals  pro- 
duce dynamical  (or  moving)  electricity. 

The  current  produced  by  chemical  decomposition 
of  certain  substances,  like  that  from  a  voltaic  bat- 
tery, ia  the  movable  or  dynamic  electricity  which 
keeps  on  in  a  circuit,  large  or  small,  as  long  as  the 
chemical  action  continues.  It  was  Alessandro  Volta 
who  first  devised  an  apparatus  to  produce  electrici- 
ty by  means  of  chemical  action.  A  Voltaic  bat- 
tery is  constructed  in  various  ways,  consisting  of  a 
series  of  pieces  of  different  metals,  such  as  copper 
and  zinc,  arranged  in  pairs,  and  subject  to  the 
action  of  a  saline  or  acid  solution.  A  current  of 
electricity  is  generated  whenever  the  two  poles,  or 
ends  of  the  series  are  connected  by  a  conductor.  A 
galvanic  battery  is  thus  formed. 

What  is  called  a  Voltaic  pile  consists  of  a  vertical 
series  of  discs  of  copper  and  zinc,  placed  alternate- 
ly, with  discs  of  cloth  or  paper  moistened  with  acid 
water  between  them.  Pieces  of  silver  would  have 
the  same  effect  as  copper,  in  conjunction  with  zinc. 
For  instance,  a  round  piece  of  copper  is  placed  at 
the  bottom,  then  a  round  piece  of  acidulated  cloth 
(or  paper),  and  on  that  a  round  piece  of  zinc.  Then 
cloth,  copper,  zinc;  cloth,  copper,  zinc;  and  so  on, 
until  about  a  dozen  pairs  of  copper  and  zinc  are 
piled  ui).  And  when  the  zinc  at  the  top  is  connect- 
ed with  the  copper  at  the  bottom,  chemical  action 
takes  place,  and  moveable  or  dynamic  electricity 
is  developed.  Decomposition  takes  place  in  the 
pile.  The  points  at  which  the  electricity  enters 
into,  or  passes  out  of,  the  substance  suffering  de- 
composition, are  called  the  poles.  Faraday  called 
them  electrodes.  He  also  gave  the  name  of  anode 
to  the  point  at  which  the  electric  current  enters, 
that  is  the  negative  extremity  of  the  decomposing 
body,  or  where  oxygen,  chlorine,  acids,  etc.,  are 
evolved,  and  cathode  is  the  name  he  gave  to  the 
positive  extremity. 

Why  such  a  result  should  follow  the  placing  to- 
gether of  various  metals,  in  such  a  way,  cannot  be 
explained.  In  the  prophetic  age  we  read  of  one 
healing  the  waters  with  a  piece  of  iron.  And  so  late 
as  the  latter  part  of  the  last  century,  and  the  first 
half  of  this,  there  was  an  instrument  used  in  med- 
icine which  they  called  magnetic  tub  (baquet),  and 
which  was  regarded  with  awe  by  those  who  sought 
its  aid  to  heal  their  diseases.  This  tub,  which  was 
profanely  designated  as  the  devil's  kitchen,  lost  its 
enchantment  when  Baron  Chas.  Von  Reichenbach 
declared  that  "the  magnetic  tub  is  nothing  but  a 
chemical  operation."  It  seems  that  various  metals 
were  placed  in  a  tub  "mystically  stratified  one 
above  another."  The  mixture  consisted  of  iron 
slag,  broken  glass,hammerings  of  ii'on  from  a  forge, 
roots,  iron  ore,  grains  of  corn  (cereals),  sulphur, 
sawdust,  glass  plates,  wool,  pieces  of  old  iron,  aro- 
matic vegetables,  and  quicksilver.  This  afforded  a 
"constantly  persisting  fountain"  from  which  heal- 
ing virtues  were  "made  to  flow  to  the  patients 
through  the  conductors." 

v.— INDUCTION. 

It  is  hardly  necessary  to  say  that  contact  between 
two  bodies  is  not  requisite  in  order  to  make  them 
electrical.  The  pith  ball  is  electrified  without  the 
excited  glass  tube,  or  sealing  wax  touching  it.  It 
was  in  fact,  understood,  in  the  earliest  days  of  elec- 
trical investigations  that  the  force  or  agency  that 
electrifies  does  the  work  without  contact.  It  is 
done  by  induction.  And  there  is  scarcely  any  elec- 
tric operation  in  which  inductive  action  does  not 
come  into  play.  The  mechanical  effects  produced 
in  this  way,  that  is  by  inductive  action,  are  the 
most  important  in  the  whole  range  of  electrical 
science. 

An  apparatus  to  demonstrate  some  of  the  leading 
features  of  the  law  of  electrical  induction  may  be 
made  after  the  manner  indicated  by  Fig.  3,  which 
consists  of  three  cylinders  (two  being  but  i^artly 
shown  in  the  cut)  mounted  on  glass  rods,  to  ensure 
insulation.  These  cylinders  must  be  made  of  some 
conducting  material.  Brass  is  frequently  used.  A 
cheaper  apparatus  may  be  constructed,  by  making 
the  cylinders  from  pieces  of  wood,  in, which  case  all 
roughness  should  be  removed,  and  the  ends 
carefully  rounded.  The  wood  should  be  even- 
ly coated  with  thm  tin -foil,  which  should  be 
rubbed  smooth  with  a  piece  of  ivory  or  bone;  or  an 
old  tooth-brush  handle  would  do.    And  common 
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paste  will  do  to  stick  it  on  with.  At  each  end  of 
each  cylinder,  and  also  in  the  middle,  a  piece  of 
wire  should  be  fixed,  with  a  pith  ball  suspended 
therefrom  by  cotton  thread,  as  shown  in  the  middle 
part  of  Fig.  3.  The  cylinders  should  be  placed  end 
to  end  so  as  to  almost  touch  each  other.  Then  if  a 
highly  charged  body  be  brought  near  one  end,  the 
pith  balls  at  the  ends  of  each  cylinder  will  rise  im- 
mediately, while  the  balls  in  the  middle  of  each 
cylinder  will  remain  still.  By  touching  a  little  gilt 
disc,  fastened  to  the  end  of  a  glass  rod,  on  various 
parts  of  the  cylinders,  and  then  bringing  it  near  an 
electroscope,  it  will  be  shown  that  the  end  of  the 
cylinder  nearest  the  highly  charged  body  will  be 
electrified  negatively,  the  other  end  being  positive, 
while  the  middle  remains  neutral. 

The  great  fact  shown  by  such  an  experiment  as 
the  foregoing  is  that  the  exciter  is  not  brought  in 
contact  '  ith  the  cylinder,  but  the  electricity  in  it 
is  carried  to  the  nearest  cylinder  by  induction,  and 
then  from  one  cylinder  to  another  without  any  con- 
tact between  them.  Another  important  fact,  that 
should  not  be  lost  s  ght  of  is  tms,  namely  that 
induction  is  not  manifested  except  when  there  is  a 
non-conducting  material  between  the  charged  body 
and  the  cylinder.  In  the  experiment  shown  in  Eig. 
3,  the  air  is  the  non-conductor,  but  thin  sheets  of 
glass  or  pieces  of  mica  will  have  the  same  effect. 
That  is,  instead  of  leaving  the  cylinders  apart,  and 
leaving  a  space  between  the  charged  body  and  the 
cylinder,  filled  with  air,  the  cylinders  and  the 
charged  body,  or  exciter,  may  be  brought  so  close 
together  as  to  have  only  a  thin  sheet  of  glass,  or 
some  other  non-conducting  material  between  them. 
A  thin  sheet  of  metal,  which  is  a  conductor,  or 
even  wire  gauze,  would  put  an  end  to  induction. 

This  is  one  of  those  important  facts  which,  hav- 
ing been  discovered  by  observation,  has  been  ap- 
plied in  the  construction  of  modern  dynamos,  in 
which  the  electrified  segments  of  the  commutator 
are  thoroughly  insulated  from  each  other  by  mica, 
or  some  other  non-conductor.  But  more  of  this 
anon. 

AVe  may  remark  here  that  this  inductive  element 
has  caused  serious  trouble  between  telephone  and 
electric  railway  companies.  The  current  for  oper- 
ating electric  railways  is  much  stronger  than  what 
is  required  for  telephone  service.  And  where  elec- 
tric railway  and  telephone  wires  have  run  parallel, 
although  a  considerable  distance  apart,  the  stronger 
current  of  the  electric  railway  conductor  has  swept 
all  before  it,  and  taken  up  the  telephone  wire  by 
Induction,  thus  rendering  the  latter  useless.  Ac- 
cording to  the  latest  legal  decision,  the  telephone 
people  have  no  claim  against  the  electric  railway 
men  for  damages.  The  law  for  a  time  was  that 
where  the  telephone  wires  were  the  first  occupants 
of  a  street  the  electric  railway  men  who  came  after, 
were  required  to  complete  their  circuits  by  re- 
turn metalic  conductors,  or  keep  their  current 
within  bounds  some  other  way.  But  now  it  is  held 
that,  inasmuch  as  the  streets  were  primarily  intend- 
ed for  travel,  either  on  foot,  or  by  vehicles,  the 
electric  cars  have  the  superior  right,  whether  they 
come  first  or  last.  And  if  their  current  is  induced 
to  pass  over  the  telephone  wires,  it  is  for  the  tele- 
phone companies  to  provide  a  remedy. 

This  inductive  force  has  also  been  prostituted 
for  fraudulent  purposes.  Board  of  trade  and  stock- 
exchange  quotations  have  been  surreptitiously  ob- 
tained by  placing  electrified  wires  parallel  to  tele- 
graph wires,  and  by  induction  messages  have  been 
stolen.  Where  the  legitimate  wires  are  under- 
ground, this  scheme  cannot  be  carried  out,  without 
being  easily  detected;  but  where  a  telegraph  wire 
is  elevated,  and  especially  where  it  runs  near  the 
roof  of  a  building,  a  wire  duly  charged  may  easily 
be  placed  so  as  to  take  the  message  from  the  main 
(legitimate)  wire  by  induction. 

As  shown  in  the  kind  of  experiment  to  which 
Fig.  3  refers,  one  end  of  the  cylinder  is  full  of  posi- 
tive electricity,  and  the  other  end  full  of  negative 
electricity,  while  the  middle  is  "neutral."  Not  only 
that,  but  it  is  also  a  fact  that  electricity  is  distrib- 
uted over  the  surface  of  an  electrified  body,  and  on 
the  outside  of  wireg  or  other  conductors.  And  this 
mainly  depends  upon  induction.  This  becomes 
quite  i)lain  if  we  take  a  hollow  cylinder,  made  of 
any  conducting  substance,  such  as  tin,  and  have  it 
highly  charged  with  electricity,  so  that  sparks  are 
freely  emitted  from  its  exterior;  its  inside  will  show 


no  signs  of  electricity.  And  more  than  that,  if  we 
take  such  a  cylinder  in  its  natural  state,  that  is  not 
electrified,  and  place  a  charged  ball  inside  it,  the 
electricity  will  at  once  pass  to  the  outside  of  the 
cylinder.  But  if  a  metal  ball,  connected  with  the 
ground,  be  piaced  ins  de  the  electrified  cylinder, 
without  allowin  g  it  to  touch  it,  there  will  be  such 
special  induction  as  to  cause  the  presence  of  a 
quantity  of  free  electricity  on  the  inside  surface. 

But  with  such  an  exception  as  that  just  men- 
tioned, electricity  always  exists  on  the  outer  sur- 
face. An  able  experimenter  relates  that  "a  large 
metallic  box  was  insulated  and  \ilghly  charged,  so 
that  sparks  were  freely  given  off  from  its  surface, 
and  yet,  when  a  person  with  a  delicate  electromo- 
ter  got  inside,  no  effect  at  all  was  produced  on  him 
or  on  the  instrument,  So,  too,  a  powerful  battery 
may  be  discharged  through  a  large  case,  inside 
which  a  person  is  concealed,  without  his  feeling  it 
in  any  way.  A  simpler  experiment,  proving  the 
same  fact,  is  to  mount  a  cylindrical  or  egg-shaped 
bod.y  on  an  insulating  stand,  and  provide  two  hem- 
ispherical caps  which,  together,  just  fit  it.  These 
should  be  fixed  to  insulating  handles.  If  now  we 
charge  the  globe,  and  then  place  the  covers  on  it, 
and  quickly  remove  them,  we  shall  find  that  all  the 
electricity  has  left  the  globe  and  passed  into  the 
covers." 

It  is  on  account  of  this  fact  that  the  capacity  of  a 
conductor  depends  on  its  outside  surface.  A  solid 
wire  and  a  tube  of  the  same  material,  and  of  the 
same  outside  diameter,  will  convey  the  same  elec- 
tric current.  The  quantity  (amperage)  and  the 
force  (voltage)  of  an  electric  current  are  often  com- 
pared with  the  volume  and  fiow  of  water  in  a  pipe. 
The  water,  however,  runs  through  the  space  inside 
the  pipe,  whereas  the  electric  current  is  distributed 
over  the  outside  of  the  wire  or  other  conductor. 
And  the  larger  that  outside  surface  is,  the  greater 
will  be  the  quantity  of  electrical  force  transmitted. 


CORRESPONDENCE. 


Valley  City  Council,  No.  2,  Mich. 
To  the  Editor  of  the  American  Engineer: 

Sib: — Oui' first  meeting  this  term  was  notable  for 
some  very  welcome  changes  inaugurated  by  our 
new  chief  engineer,  Bro.  Stephen  Christie.  And  if 
his  plan  should  be  faithfully  carried  out,  every 
member  of  our  Council  may  be  benefited  im- 
mensely. But  there  must  be  co-operation.  And 
nothing  but  indisposition  or  urgent  business  should 
keep  a  member  away  from  the  council  meetings. 
"Knowledge  is  Wealth,"  and  by  carrying  out  the 
plan  outlined  by  Chief  Christie,  each  member  may 
realize  five  dollars' worth  for  every  cent  he  has  paid 
in. 

Committees  were  appointed  on  certain  appli- 
ances and  principles,  to  gather  all  information 
concerning  same  and  then  write  out  essays  thereon, 
such  essays  to  be  read  at  the  council  meetings,  and 
then  filed  and  preserved  for  future  reference. 

For  instance,  Bro.  Balcomb  was  appointed  on  the 
standard  thread  for  bolts,  nut  and  bolt,  and  steam 
light  bolts;  how  they  became  standard,  how  tested, 
etc.  Bro.  Triggon  on  the  governor,  its  action  and 
function,  and  the  advantages  of  the  various  kinds 
of  governors  in  use.  Bro.  Moore  on  the  sprocket 
chain  and  belting.  And  Bro.  Nevers,  as  librarian, 
to  attend  to  the  reading  matter. 

Good  use  is  made  of  the  black  board  at  all  our 
meetings.  And  we  learn  a  greac  deal  every  time, 
and  obtain  much  food  for  reflection  at  every  meet- 
ing. 

We  wish  to  express  our  hearty  thanks  to  the  man- 
ufacturers who  have  kindly  sent  us  prints,  cuts, 
photos,  etc.,  of  their  engines  and  boilers. 

Bro.  Christie  is  likely  to  lead  our  Council  to  be- 
come a  model  one.  And  our  enthusiasm  is  being 
worked  up,  so  that  the  appetite  of  our  minds  is  be- 
coming quite  large.  Yours  fraternally, 

C.  M.  Bakek. 


A  CORRECTION. 

In  our  issue  of  the  4th  inst.  Mr.  0.  Thum's  name 
should  have  appeared,  instead  of  C.  Shrine,  in  Mr. 
S.  Christie's  article  on  "A  Genius."  Mr.  0.  Thum 
is  the  famous  chemist  and  druggist  of  Grand 
Bapids. 
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SUPREME   COUNCIL,    A.    O.    OF   S.  E. 

The  sixth  annual  meeting  of  the  Supreme  Coun- 
cil, American  Order  Steam  Engineers,  is  being  held 
at  Syracuse,  N.  Y.,  as  we  go  to  press.  We  can  only 
give  a  condensed  report  of  the  proceedings  of  the 
Oldening  days.  They  convened  on  Monday,  the 
13th,  at  the  rooms  of  the  John  E.  Sweet  Council, 
Klein  Block,  under  the  able  presidency  of  Supreme 
Chief  Engineer  Jefferson  Young,  Jr.,  who  lost  no 
time  in  appointing  the  various  committees,  after 
the  minutes  of  the  last  Supreme  Council  meeting 
had  been  read  and  approved.  The  chief  delivered 
his  annual  address,  and  the  delegates  presented 
their  reiJorts,  which  were  generally  very  encourag- 
ing. After  the  morning  session  the  Council  ad- 
journed till  8  a.  m.  Tuesday  morning.  And  our 
special  correspondent  "on  the  spot"  writes  at  3  a.  m, 
Wednesday  morning:  "The  Supreme  Council  has 
just  adjourned  (3  o'clock  in  the  morning),  to  meet 
again  at  8  a.  m.,  after  an  earnest  and  almost  contin- 
uous session  since  8  o'clock  yesterday  morning.  The 
public  meeting  in  the  Alhambra  hall  on  Monday  was 
a  great  success." 

T'he  members  of  the  Supreme  Council,  after  a 
short  session  on  Monday  morning,  assembled  in  the 
Alhambra  at  2  o'clock  in  the  afternoon  to  inspect 
the  fine  disi^lay  of  steam  engines,  pumps,  boilers, 
specialties  and  general  supplies  which  had  been 
placed  there  for  public  exhibition.  The  afternoon, 
thus  pleasantly  and  profitably  spent,  passed  oft 
swiftly,  and  when  the  members  scattered  to  their 
hotels,  to  prepare  themselves  for  the  grand  open- 
ing of  the  Fair,  which  was  fixed  for  7:30  p.  m.,  they 
had  no  time  to  lose.  Those  who  put  in  their  ap- 
pearance on  time  were  Chief  Sujjreme  Engineer 
Jett'erson  Young,  Jr.,  Supreme  First  Assistant  Engi- 
neer Jerry  Leahey  of  New  Jersey,  Supreme  Treas- 
urer James  E.  Deas  of  Connecticut,  Supreme  Re- 
cording Engineer  Charles  E.  Jacks  of  Massachusetts, 
Deputy  Supreme  Chief  H.  K.  Stroud  of  Minnesota, 
J.  J.  Wilson  of  Nebraska,  Eben  B.  Hill  of  Missouri, 
C.  M.  Baker  and  T.  M.  Thompson  of  Michigan, 
Frank  S.  Neal  and  A.  B.  Southwell  of  Ohio,  John 
Oswald  of  California,  A.  M.  Robertson  of  Iowa,  E. 
H.  Maskeey  of  Minnesota,  James  Lightfoot,  E.  J. 
Calloway,  Frank  Weidner  and  Harry  Horn  of  Phila- 
delphia, Merrick  Cowles  of  Illinois,  representing 
The  American  Engineeb  official  organ  of  the 
Order),  W.  F.  Barrett  of  New  Hampshire,  Bernard 
Born  of  Massachusetts,  H.  G.  Connors  and  H.  R. 
Knowles  of  New  Jersey,  Charles  H.  Avery  of  Gene- 
va, and  John  W.  Teller,  A.  W.  Radley  and  H.  P. 
Roberts  of  Utica. 

Among  the  distinguished  visitors  were  Mayor 
Cowie 'Syracuse),  Prof.  John  E.  Sweet,  and  Lieu- 
tenant Governor  Jones  (New  York),  Mayor  Cowie 
presided.  The  attendance  was  large  and  enthusi- 
astic. 

The  meeting  was  opened  with  prayer  by  the  Rev. 
Mr.  Johnson. 

The  mayor  expressed  his  gratification  at  the  fact 
that  he  was  to  preside  over  such  a  meeting.  He 
couldn't  think  of  a  pleasanter  duty,  he  said.  From 
what  he  had  learned  of  the  American  Order  of  Sta- 
tionary Engineers  he  was  sure  that  a  better  body  of 
men  did  not  exist  anywhere.  One  of  the  main  ob- 
jects of  tne  order  was  to  develop  the  professional 
skill  of  its  members,  and  as  between  them  and  the 
general  run  of  men  he  should  say  that  they  were 
the  people  w  .o  knew  something. 

Supreme  hief  Engmeer  Jefferson  Young,  Jr., 
followed  the  mayor's  address  with  a  fine  oration  on 
the  aims  and  purposes  of  the  Order.  He  began 
with  the  remark  that  this  was  the  happiest  moment 
of  his  life,  and  then  went  on  to  tell  his  audience 
why.  It  was  only  five  years  ago,  he  said,  that  sit- 
ting in  an  engine  room  in  the  city  of  Brooklyn  he 
had  dreamed  of  this  organization.  The  order  was 
planned  by  four  men.  In  April  of  1886  the  banner 
of  the  American  Order  of  Steam  Engineers  was 
swung  out  from  the  house  at  No.  457  Bond  street, 
Brooklyn,  with  the  principles  of  the  order  inscribed 
upon  it.  They  built  a  castle  in  the  air,  and  it  was 
a  solid  building  now.  They  were  proud  of  the 
Order.  It  had  become  worthy  of  the  name  of 
American.  Everything  aooutit  was  and  always  had 
been  and  always  would  be  American.  One  of  its 
fundamental  principles  was  never  to  take  part  in 
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strikes  or  allow  itself  to  be  used  for  political  pur- 
poses. Tlie  members  believed  that  ability  would 
always  bring  its  true  value  in  tbis  country.  Strikes 
were  cowardly,  and  tbey  were  un-American,  and^ 
besides,  the  workingman  paid  for  tbem  every  time. 
The  American  Order  of  Stationary  Engineers  rec- 
ognized an  identity  of  interest  between  employer 
and  employee.  '-Brain  will  win,"  and  "Our  em- 
ployers are  our  best  friends"  were  mottoes  that  they 
always  kept  in  mind.  The  spirit  of  the  order  was 
benevolent.  Its  sick  were  cared  for  and  its  dead 
were  buried.  The  steam  engineers  were  not  a  sel- 
fish class.  They  believed  that  one  of  the  duties 
that  God  had  iaposed  upon  them  was  to  assist  their 
bretheru  in  every  way  possible.  If  one  had  more 
brains  than  another  it  was  his  business  to  help  the 
other  along.  That  was  a  part  of  their  religion,  and 
if  any  of  them  failed  in  it  they  might  find  'hem- 
selves  in  another  engine  room  after  their  earthly 
career  was  closed. 

Lieutenant  Governor  Jones  then  "held  forth," 
and  was  well  received.  •'!  have  been  sitting  here," 
he  began,  "listening  and  trying  to  think  out  why  I 
was  invited  here,  and  I  have  just  made  up  my  mind 
that  it's  because  I'm  the  Chief  Engineer  of  the 
State  and  my  presence  was  desired  as  an  assurance 
that  the  sympathy  of  the  people  is  with  your 
Order." 

The  Lieutenant  Governor  went  on  to  say  that  he 
had  been  asked  to  speak  on  "Fraternity"  perhaps 
because  he  belonged  to  so  many  fraternal  societies, 
he  thought.  Continuing  he  said:  "When  your 
chief  engineer  asked  me  to  come  here  and  talk  to 
you  he  told  me  of  the  principles  of  your  Order.  In 
so  doing  he  knocked  out  a  life-long  impression.  I 
have  always  believed  that  everything  in  this  world 
had  two  sides,  and  one  of  those  sides  to  be  a  good 
side  and  the  other  side  to  be  a  bad  side.  I  now 
find  here  an  organization  with  only  one  side  and 
that  side  the  right  side.  I  believe  in  taking  care  of 
the  sick  and  in  burying  the  dead,  but  your  society 
has  a  nobler  object  yet  than  this.  I  believe  in  fra- 
ternal organizations  as  a  necessity,  such  fraternal 
organizations  as  yours  here.  There  has  grown 
up  in  the  world  a  seltish  class,  a  class  that 
will  crowd  any  mau  to  the  wall  if  it  can.  It  is 
against  this  class  that  you  are  to  contend.  I  be- 
lieve in  fraternal  organization,  not  as  aggressive 
bodies  to  carry  war  into  the  enemy's  camp,  but  as 
bodies  built  for  defenses.  When  you  are  well 
grounded  in  your  faith  that  you  are  right  tlien  you 
are  in  a  position  to  demand  your  rights.  The 
world  is  selfi-sh  in  general.  The  more  money  we 
acquire,  the  more  glory  we  attain,  the  more  power 
we  have  the  more  money  and  glory  and  power  we 
want,  and  the  more  we  believe  that  the  world  was 
made  for  the  saints,  and  the  more  we  believe  that 
we  are  the  saints.  It  is  our  duty  in  fraternal  socie- 
ties to  work  against  this,  not  by  anarchy  or  com- 
munism or  war,  but  by  education.  Don't  spend 
time  in  wishing  for  the  rich  man's  gold  or  in  trying 
to  steal  it,  but  go  to  work  earnestly  and  put  your- 
selves where  you  will  not  need  it.  Money  can  do 
mo.st  things  in  this  world.  It  buys  nominations) 
secures  elections  and  places  judges  on  the  bench — 
almost  everything  but  save  life.  But  there  are 
many  things  that  you  can  do  that  money  can  not 
do.  Not  all  the  money  in  the  world  can  make  the 
rich  man's  son  do  what  you  can  do  without  brains. 
The  rich  man's  money  can  not  buy  capacity." 

Here  the  Lieutenant  Governor  told  a  little  story 
of  a  rich  man  who  had  a  son  at  school.  The  rich 
man  visited  the  schoolmaster  and  asked  him  how 
the  boy  was  getting  on  in  his  studies.  "Very  well," 
replied  the  schoolmaster,  "only  he  lacks  capacity." 
Thereupon  the  rich  man  pushed  his  hand  in  his 
pocket  and  exclaimed  "capacity!  If  he  wants  ca- 
pacity get  it  lor  him;  I  can  pay  for  it." 

With  a  few  words  of  thanks  for  the  attention  of 
the  audience  the  Lieutenant  Governor  withdrew  to 
a  seat  at  the  side  of  Mayor  Cowie,  but  he  immedi- 
ately rose  again  and  .stepped  to  the  front  of  the 
platform.  The  vast  audience  held  their  breath,  ex- 
pecting that  he  was  going  to  say  something  more. 
But  he  .simply  poured  out  a  gUss  of  water  and 
drank  it,  which  made  the  people  laugh.  The  Lieu- 
tenant Governor  thought  they  had  nothing  worth 
laughing  at,  and  then  dropped  a  remark  which 
made  them  split  their  sides  almost  with  laughter. 
As  he  finished  drinking  he  said;  "I  noticed  that 
all  the  previous  windmills  were  run  by  water  power. " 


The  Justice  of  a  License  Law. 
"The  chief  address  of  the  evening,"  as  the  Syra- 
cuse Standard  describes  it,  was  the  one  by  Prof. 
John  E.  Sweet  who  spoke  upon  "The  Justice  of  a 
License  Law."  The  securing  of  the  passage  of  a  li- 
cen.se  law  has  ever  been  one  of  the  chief  objects  of 
the  Order.    Prof.  Sweet  said: 

Honorable  Chairman,  Welcome  Delegates  and  Fel- 
low Citizens: 

We  call  this  a  free  country;  we  call  ourselves  a 
free  people;  we  call  this  a  democratic  government, 
aiming  to  do  the  greatest  good  to  the  greatest  num- 
ber; we  call  it  a  reijublic,  where  the  majority  of  the 
voting  population  are  supposed  to  decide  what 
shall  be  the  laws  of  the  land,  or  whereas  it  becomes 
inconvenient  for  each  voter  to  vote  upor  each  law, 
we  select,  from  among  ourselves,  such  men  as  we 
suppose  to  have  acquired  more  or  less  of  the  sub- 
lime art  of  governing  the  country ,  to  make  the  laws 
for  us. 

But  if  it  IS  a  free  country  we  are  not  free  to  kill 
whosoever  we  please;  or  at  least,  we  are  not  free  to 
do  so  only  in  particular  ways,  and  one  of  those 
w-ays,  up  to  the  present  time,  in  this  State  at  least, 
IS  by  the  use  of  steam  boilers. 

If  you  have  an  enemy  and  you  wish  to  dispose  of 
him,  and  you  proceed  by  any  of  the  ordinary  meth- 
ods, in  the  simple  form  of  the  manly  art  of  self 
defense,  with  weapons  of  peace,  or  weapons  of  war; 
with  tire,  water,  or  with  dynamite;  by  poison, 
practice  upon  him  with  quack  medicine,  or  in  al- 
most any  way,  except  by  a  steam  boiler,  and  law 
will  lay  its  sacred  hands  upon  you,  but,  get  him 
and  his  family,  his  friends  and  relations,  or  the 
neighborhood  around  a  steam  boiler  and  blow  them 
up  and  it  Is  an  accident,  a  crime  that  receives  no 
punishment. 

If  you  kill  a  man  with  your  fist,  they  will  find 
your  sore  nuckles;  with  a  stone,  they  will  find  the 
stone;  if  with  concealed  weapons  they  will  find  the 
weapons,  the  place  you  bought  them,  the  pistol 
with  a  missing  bullet,  the  knife  with  blood,  or  the 
bludgeon  with  hair  upon  it.  If  you  burn  them  up 
they  will  trace  the  matches,  if  you  drown  them  they 
will  trace  your  tracks.  If  you  use  poison  or  dyna- 
mite they  will  find  where  you  bought  it,  and  the 
detectives  will  follow  you  to  the  end  of  the  earth, 
and  the  coroner  will  find  a  motive,  society  is  up  in 
arms,  human  life  is  sacred,  the  crime  must  be 
avenged,  you  pay  the  penalty  and  are  electrocu- 
ted. 

But  go  at  it  with  a  steam  boiler,  and  if  you  escape 
the  boiler  there  is  no  danger  but  you  will  escape 
the  law.  It's  an  accident,  no  motive,  no  one  to 
blame,  experts  disagi-ee,  the  boiler  was  perfect,  it 
was  full  of  water  up  to  the  third  gauge,  and  there 
had  been  no  unusual  fire  under  it.  It  just  explod- 
ed. 

"A  democratic  government."  "The  greatest  good 
to  the  greatest  number."  To  give  the  poor  man  a 
job  at  the  lowest  wages,  handling  a  tori^edo  that  he 
knows  nothing  about  to  satisfy  the  proprietor,  who 
is  not  willing  to  pay  for  a  man  wno  does,  the  dem- 
ocratic principle  is  set  at  naught,  the  greatest  good 
to  the  owner,  starvation  wages  to  the  coal  heaver 
and  the  greater  number  can  take  care  of  them- 
selves. 

The  Bepublican  principle  that  the  majority 
should  rule  is  all  right  when  they  will  take  the 
trouble  to  find  out  what  they  want  and  what  they 
do  not  want.  But  they  will  not  take  the  trouble, 
and  whoever  undertakes  to  lead  them  to  think  and 
reason  must  expect  opposition  and  subject  them- 
selves to  ridicule. 

Argument  will  he  met  by  argument,  petition  by 
counter  petition,  and  a  propo.sed  law,  however  just, 
however  largely  in  the  direction  of  the  general  in- 
terest, whatever  the  reason,  whatever  right,  if  it  is 
to  interfere  with  the  moneyed  interest  of  any  indi- 
vidual, or  company,  or  industry;  that  indi- 
vidual, that  company  and  that  industry  will  be 
ai  rayed  against  it.  I  have  not  taken  the 
trouble  to  examine  the  statistics,  but  it  will  answer 
the  purpose  if  we  guess  that  a  boiler  explosion  oc- 
curs in  this  country  on  an  average  of  every  day  in 
th  J  year,  and  serious  enough  if  we  say  there  is  at 
least  one  person  killed  at  every  explosion;  and  yet, 
while  there  was  never  a  nonpreventible  boiler  explo- 
Hion  in  the  hinlory  of  the  world,  and  while  every 
death  is  a  murder  or  a  Huicide,  indictments  are  sel- 
dom heard  ol,  and  the  first  conviction  yet  to  be  made. 


Boiler  plate,  which  should  be  of  the  best  mate- 
rial that  the  present  state  of  the  art  will  produce, 
is  made  to  almost  any  degree  of  cheapness  to  meet 
competition.  Boiler  designing  and  building,  which 
should  be  controlled  by  the  most  able  skill  or  ex- 
tended experience,  is  from  its  disagreeable  nature 
too  often  left  to  unskilled  hands;  and  worst  of  all, 
through  the  Cheap  John  disijosition,  or  unfortunate 
poverty  of  proprietors,  their  management  is  left  to 
the  mau  who  that  not  only  knows  nothing  of  the 
construction  or  safety  of  the  torpedo  he  is  hand- 
ling, how  to  manage  and  care  for  it,  and  Avorst  of 
all,  one  who  is  entirely  incapable  of  comi^rehend- 
ing  the  enormous  energy  stored  up  in  the  silent  en- 
velope under  his  guidance. 

"Life,  liberty  and  the  pursuit  of  happiness"  is 
just  aj  seriously  interfered  with  when  a  man  is 
blown  into  eternity  by  a  steam  boiler  exiJlo.sion  as 
in  any  other  way,  and  "life,  liberty  and  the  pursuit 
of  happiness"  are  among  the  things  the  law  at- 
tempts to  secure  to  every  man. 

Human  life  is  considered  so  sacred  that  in  case  a 
man  is  arrested  for  any  crime  where  the  penalty  is 
death,  the  law  will  not  allow  him  to  hazard  his  life 
by  a  simple  pettifogger's  defense.  If  a  man  tries 
to  take  his  own  life  and  fails  the  law  stej^s  in  and 
punishes  him  for  that.  If  you  are  sick  the  law  says 
you  shall  not  trust  your  life  in  the  hands  of  a 
"quack."  While  the  laws  aim  at  the  public  good, 
they  were  not  demanded  or  urged  by  the  public 
who  are  benefited  by  them,  but  by  the  men  who 
could  see  a  financial  advantage  to  themselves  by  so 
doing.  The  law  that  no  man  shall  be  allowed  to 
swear  you  "to  tell  the  truth,  the  whole  truth  and 
nothing  but  the  truth,"  and  when  you  go  to  do  it 
"objects"  and  that  no  man  shall  be  allowed  to 
brow-beat  a  witness  unless  he  has  been  admitted  to 
the  bar,  was  passed  under  the  pretence  and  likely 
with  truth  that  it  was  for  the  public  good,  neces- 
sary for  public  safety  and  for  the  protection  of  hu- 
man life. 

The  law  that  no  man  shall  be  allowed  to  practice 
medicine,  heal  the  sick,  glue  broken  bones,  pull 
teeth,  give  poison  or  bread  pills  and  collect  his 
pay  for  it,  unless  he  has  a  legal  diploma  so  to  do, 
was  not  promulgated  or  urged  by  the  public  and  it 
may  be  questioned  whether  by  the  men  who  had 
only  the  public  good  at  heart,  but  more  likely  by 
the  profession,  who  could  thereby  shut  out  the 
quacks,  maintain  remunerative  prices  and  do  what 
was  perhaps  even  a  more  important  thing  for  them- 
selves, elevate  the  dignity  of  the  profession. 

Human  life  is  often  sacrificed  by  the  falling  of 
insecure  buildings.  Buildings  are  insecure  be- 
cause of  improper  design  or  defective  construction. 
The  architectural  societies  are  moving  for  a  law  to 
prohibit  incompetent  men  from  practicing  archi- 
tecture and  the  cities  elect  supervising  architects 
to  superintend  construction  with  every  endeavor 
to  prevent  the  erection  of  dangerous  buildings. 
There  is  as  great  a  reason  why  the  architects 
shoud  succeed  as  the  lawyers  and  physicians. 

And  if  human  life  is  as  sacred  when  in  the  dan- 
ger of  boiler  explosions,  as  in  insecure  buildings, 
quack  medicine  or  bad  law,  then  as  there  are  many 
more  lives  sacrificed  by  boiler  exi^losions  than  in 
the  verified  cases  of  the  other  three  combined, 
there  is  all  the  more  reason  why  the  law  should 
reach  out  its  protecting  hand  and  do  what  it  can  to 
relieve  the  public  from  the  dangers  surrounding 
this  indispensable  factor  in  human  progress. 

One  of  the  aims  of  the  American  Order  of  Steam 
Engineers  is  to  urge  the  passage  of  a  law  requiring 
the  owners  of  steam  boilers  to  intrust  their  hand- 
ling in  the  hands  of  such  men  and  such  men  only 
as  can  give  evidence  of  ability  and  reliability  in 
their  management,  and  to  men  who  can  give  evi- 
dence of  ability  to  judge  of  the  safety  of  the  plant 
they  attempt  to  manage. 

The  attempt  to  get  such  a  law  passed,  however 
just,  is  liable  to  meet  with  strenuous  opposition. 
Not  only  the  opposition  the  lawyer  met  in  the  pet- 
tifogger,  and  the  doctor  in  the  quack,  and  which 
the  engineer  will  find  in  the  careless  coalheaver, 
not  only  the  opposition  from  the  men  who  can  see 
an  increase  in  price  and  claim  that  his  freedom  is 
inteifered  with,  when  he  cannot  get  ^2  worth  of 
Avork  out  of  a  75-cent  man,  but  you  who  look  for- 
ward to  the  enactment  of  the  license  law  for  station- 
ary engineers,  with  such  examinations  as  the  United 
States  Insists  upon  being  passed  by  every  engineer 
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who  handles  the  throttle,  on  every  steamer  sailing 
on  her  waters,  are  liable  to  meet  with  a  more  form- 
idable foe  than  either  of  those  before  mentioned, 
that  is  a  thoroughly  organized  foe,  with  plenty  of 
capital  and  a  working  force  at  command,  the  boiler 
insurance  companies.  1  do  not  say  you  will  meet 
with  this  opposition,  I  only  say  you  are  liable  to, 
and  it  is  only  giving  them  due  credit  for  business 
shrewdness  to  anticipate  the  effort  and  the  reasons 
to  fear  the  result. 

If  there  were  no  boiler  explosions  at  all  or  danger 
from  them  there  would  be  no  boiler  insurance  com- 
panies. If  there  were  twice  as  many  explosions, 
there  would  be  four  times  the  demand,  higlier  rates 
and  only  twice  the  damages  to  pay  and  the  profits 
inci eased.  Of  course  the  boiler  insurance  com- 
panies would  much  prefer  that  it  be  the  uninsured 
boiler,  or  one  insured  by  tome  other  company  that 
would  explode,  still  the  remark  of  an  agent  that 
"we  willingly  paid  the  loss,  as  we  wrote  a  half  a 
million  dollars  insurance  in  two  weeks  after  the  ac- 
cident occurred,"  would  indicate  that  fatal  boiler 
accidents  are  the  great  stimulus  to  boiler  insurance. 

While  you  are  looking  out  for  your  own  interests 
and  circulating  your  petition  to  present  to  the  Leg- 
islature, do  not  lose  sight  of  the  possibility  that  the 
boiler  insurance  companies,  too,  may  be  looking  out 
for  their  interest,  and  while  you  are  getting  the 
names  of  able  engineers  and  the  endangered  public 
to  your  petition,  the  boiler  inspectors  can  get  not 
only  the  names  of  all  the  enginetrs  who  are  inca- 
pable of  passing  the  examination,  and  many  who 
can,  but  dread  it,  and  all  the  proprietors  who  wish 
the  lowest  price  man  that  will  run  his  chances,  and 
as  many  of  the  don't-care  sort  as  he  may  choose  to 
ask.  All  you  can  do  to  meet  this  formidable 
counter  petition,  if  you  meet  it,  is  to  have  the  facts 
properly  set  forth  to  the  lawmakers. 

There  is  another  danger  that  must  not  be  over- 
looked and  must  be  avoided,  and  that  is  a  conflict 
between  sister  associations  aiming  at  the  same  end. 
You  must  not  expect  the  National  association  to  say 
we  favor  a  license  law  for  engineers  in  any  form  so 
it  be  a  good  license  law,  until  you  yourselves  are 
willing  to  say  we  are  in  favor  of  a  license  whatever 
its  particular  phraseology,  so  long  as  it  is  a  good 
license  law.  You  cannot  court  the  opposition  of 
any  one  and  succeed.  If  you  cannot  get  it  as  you 
would  like,  get  it  the  best  you  can  and  make  it  bet- 
ter when  its  defects  are  plainer  and  the  change 
made  easy.  Do  not  forget,  too,  that  this  license 
.law  whenever  enacted  will  strike  both  ways. 

The  license  must  be  granted  by  a  commission  of 
persons  delegated  to  grant  licenses.  For  the  law  to 
be  any  use,  this  commission,  or  the  licensing  board, 
must  be  of  men  capable  of  determining  the  ability 
of  the  applicant,  for  unless  they  are,  and  perform 
their  duty,  it  would  be  but  a  farce.  The  simple 
certificate  of  membership  to  some  organization  will 
be  no  passport,  and  while  each  delegate  on  his  re- 
turn urges  forward  the  question  of  licensed  engin- 
eers, let  him  also  impress  upon  the  members  of  his 
own  local  society  the  necessity  of  a  thorough  prep- 
aration for  passing  the  legal  examination. 

The  board  cannot  meet  you  all  in  your  own  en- 
gine room,  however  much  better  it  would  please 
them  so  to  do,  but  they  will  be  compelled  to  resort 
to  a  written  or  oral  examination,  and  to  meet  this 
each  must  be  drilled  in  the  meetings,  must  study 
the  books,  must  not  only  know  the  business  and  the 
principles,  but  he  must  know  how  to  tell  it.  Urge 
upon  your  members  the  necessity  of  taking  part  in 
the  discussions,  buying  books,  small  books — small 
books  are  better  than  large  ones—  books  of  such 
class  as  "Halsey  on  the  Slide  Valve,"  "Nemmingway 
on  the  Indicator,"  and  of  which  there  is  no  doubt 
many  on  boilers,  pumps,  heaters,  etc. 

As  you  work  for  the  license  law  work  to  meet  the 
requirements.  Whatever  you  gain  in  self  improve- 
ment you  will  always  have;  whatever  you  do  toward 
a  license  law  is  in  a  good  cause.  While  you  will 
find  money,  self  interest,  ignorance  and  indiffer- 
ence arrayed  against  it,  march  on,  admitting  the 
self  interest  (for  it  cannot  be  disguised),  but  fight 
on  for  it,  for  it  is  in  the  line  of  human  p'-ogress,  the 
line  of  public  safety;  it  upholds  the  sacredness  of 
human  life;  it  is  the  line  of  right  and  justice. 
Widows  and  Obphans  Fund. 

Bro.  C.  E.  Jacks  followed  Prof.  Sweet.  He  spoke 
as  foUows: — 

The  subject  of  Widows  and  Orphans  Fund  has 


been  given  me  this  evening,  and  as  "v^e  live  in  the 
l9th  century  where  we  inherit  these  valuable  and 
important  trusts,  all  societies  and  religious  bodies 
have  taken  them  as  trusts  and  marked  plainly  upon 
their  walls,  in  letters  of  gold  emblems  of  their  rule 
and  guide,  faith,  hope  and  charity;  while  they  are 
significant  in  t  heir  way  to  me  they  are  but  cold 
terms  that  bring  but  slight  assurance  to  the  widows 
and  orphans  in  the  life  they  live  and  I  think  the 
translation  must  be  in  error  and  the  true  text 
should  have  read  "love  and  sympathy"  instead. 
For  Christ  taught  only  the  lesson  of  love  and  sym- 
pathy and  commanded  us  to  "learn  to  love' '  and  as 
we  are  children  of  God  love  abounds  in  the  human 
heart,  but  it  has  been  made  secondary  in  life  by 
the  terrible  selfishness  of  man. 

Therefore  it  becomes  necessary  in  laying  the  cor- 
ner stone  of  any  great  undertaking  to  have  em- 
blems symbolical  of  the  lessons  to  be  fostered  and 
cheerfully  granted  that  they  may  prosper  in  the 
land,  and  to-night  I  can  tell  you  that  we,  as  you 
have  already  listened  to,  are  purely  Americans  in 
principle  and  I  will  tell  you  that  not  only  are  we 
Americans  but  we  adopt  the  principles  of  love  and 
sympathy  as  our  emblems  that  we  may  not  only 
cheer  but  encourage  the  widow  in  the  struggle  for 
a  living  that  she  shall  the  better  be  the  rule  and 
guide  of  the  orp  hans.  And  the  orphans  shall  grow 
up  in  an  atmosphere  of  love,  sympathy,  indul- 
gance,  to  a  nobler  manhood  to  the  glory  of  God,  a 
light  and  pleasure  to  all  that  may  come  within  their 
circle,  for  we,  as  an  association,  have  the 
true  principles  as  we  believe  in  education 
and  the  building  up  of  men  rather  than 
tear  down.  We  feel  that  we  would  have  the  help 
of  all  men  in  this  n  o  ble  course  to  the  end  that  we 
live  as  one  great  harmonious  family  knowing  no 
sect  or  creed,  no  position,  no  division,  laboring  to- 
gether to  help  build  up  one  another,  forgetting 
self  in  the  labor  of  love,  and  then  only  shall 
Heaven  and  earth  meet  and  the  glory  of  manhood 
be  exemplitied,  and  you  shall  enjoy  as  it  were  a 
vision  of  Heaven  upon  earth. 

The  sua  will  shine  with  an  increased  splendor, 
the  trees  will  nod  you  a  welcome  as  you  pass  by, 
and  the  birds  will  sing  their  sweetest  songs,  while 
the  flowers  will  regale  you  with  their  richest  per- 
fume and  life  will  be  worth  the  living. 

We  also  include  an  accident  clause,  whereby  we 
look  after  the  interest  of  those  that  may  become 
Incapacitated  from  earning  a  living.  We  also  are 
interested  in  establishing  a  home  for  such,  as  well 
as  the  orphans. 

We  also  believe  in  changing  the  usual  custom 
"see  the  good  in  man  and  woman,  rather  than  their 
faults."  And  these  emblems,  with  the  Flag  of  our 
Order  are  written  with  words  of  fire  upon  its  walls, 
"Love  and  Sympathy,"  that  all  shall  receive  be- 
cause it  is  their  just  due  rather  than  under  the 
erroneous  "Charity,"  for  it  is  a  life  of  love  we  lead, 
and  all  we  ask  is  your  support,  a  kind  word  and 
your  approval. 

The  meeting  evidently  created  quite  a  stir,  and 
the  reports  thereof  occupied  a  large  space  in  the 
daily  papers.  "Got  a  full  head  on"  was  the  blaz- 
ing caption  of  the  report  in  one  paper.  Another 
figurative  description  was  somewhat  more  scien- 
tific, which  said,  "The  engineers  steam  up  at  the 
Alhambra;  they  are  running  at  high  pressure,  but 
the  safety  valve  is  all  right;  Mayor  Cowie  and 
Lieutenant-Governor  Jones  and  Professor  Sweet 
in  the  Cab." 

The  Fair,  or  Exposition  of  steam  appliances  was 
a  very  creditable  one.  The  exhibitors  are  the  Acme 
Oil  company;  the  Pierce,  Butler  &  Pierce  Manufact- 
uring company;  the  Syracuse  Supply  company;  the 
Straight  Line  Engine  company,  and  Edward  Joy, 
of  Syracuse;  the  Chapman  Valve  Manufacturing 
company,  of  Boston;  the  Safety  Manufacturing 
company,  and  Jenkins  Brothers,  of  New  York,  and 
the  Wheeler  &  Tappan  company,  of  Chicago. 


THE     HARRY    HOHN  FUND. 


Contributions  to  the  Harry  Hohn  Fund  should 
be  forwarded  to  the  treasurer.  Franklin  R.  Moore, 
727  Filbert  St.,  Philadelphia,  Pa.  He  reports  re- 
ceipt of  the  following: — 


Amount  previously  acknowledged,  f  144.20 

John  E.  Sweet  Council,  No.  6,  of  N.  Y.,  8.50 
Jefferson  Young,  Js.,  Council,  No.  13,  N.  Y,,  6.25 

$158.95 


Intelligent  people  who  are  familiar  with  the  re- 
spective advantages  which  are  offered  by  the  sev- 
eral competing  railroad  lines  between  Chicago,  St. 
Louis  and  Kansas  City,  and  who  de.'ire  to  travel 
with  the  utmost  speed,  safety  and  comfort,  always 
take  the  popular  and  reliable  Chicago  &  Alton  Kail- 
road  between  these  points,  and  passengers  going  to 
or  coming  from  the  South,  via  St.  Louis,  or  when 
going  to  or  coming  from  the  West,  via  Kansas  City, 
should  insist  upon  having  tickets  that  read  over 
the  Chicago  &  Alton.  It  is  the  only  road  with  three 
complete  and  elegantly  equipped  trains  daily  be- 
tween Chicago  and  each  of  the  points  named,  and 
no  railroad  managers  in  America  have  a  more  intel- 
ligent apijreciation  of  the  wants  of  the  traveling 
public  than  do  those  of  the  famous  Chicago  &  Alton. 


BOILER        EXPLOSIONS        ACROSS  THE 
WATER. 


Boiler  explosions  are  still  in  order  in  England. 
The  following  is  the  report  of  what  occurred  at  an 
official  enquiry  into  the  circumstances  of  a  boiler 
explosion  underground,  as  published  in  Engineer- 
iny.  Then  follows  a  report  of  an  enquiry  concern- 
ing the  explosion  of  a  bleaching  kier  from  tliesame 
contemporary.  The  facts  are  certainly  "instruc 
tive:" 

Two  "formal  investigations"  by  the  Board  of 
Trade  under  the  Boiler  Explosions  Act,  1882,  have 
just  been  held,  and  the  facts  brought  to  light  are 
instructive,  and  well  worthy  of  attention  by  boiler 
owners  and  those  interested  in  the  use  of  steam. 

The  first  of  thete  investigations  took  place  at 
New-castle  on-Tyne,  and  had  reference  to  the  cir- 
cumstances and  cause  of  an  explo.sion  which  occurred 
on  Saturday,  April  11,  at  the  Usworth  Colliery, 
owned  by  Messrs.  Bowes  and  Partners,  Limited. 
The  Commissioners  were  Mr.  Howard  Smith,  bar- 
rister-at-law,  and  Mr.  I.  Hallett,  consulting  engi- 
neer. Mr.  K.  E.  K.  Gough  appeared  for  the  Board 
of  Trad'^,  Mr.  Cooper,  solicitor,  for  the  owners  and 
the  manager  of  the  colliery,  and  Mr.  Newlands  for 
Mr.  George  Elwen,  the  engineer. 

The  boiler  was  one  of  a  series  of  three,  of  the 
double-fluid  or  Lancashire  type,  20  ft.  long,  6  ft.  6  in. 
in  diameter,  made  of  steel  plates  i  in.  thick,  double 
riveted  at  the  longitudinal  seams,  and  worked  up 
to  60  lb.  on  the  square  inch.  It  was  made  by  Messrs. 
Fo  ler,  of  Leeds,  in  1883,  but  does  not  appear  to 
have  been  put  under  steam  until  September,  1885. 
The  boiler  gave  way  on  the  right-hand  side  of  the 
shell  at  the  front  end,  and  rent  through  three 
plates,  which  were  turned  over  to  the  left.  Being 
ng  situated  underground  the  damage  to  property 
was  immaterial,  but  five  men  were  injured,  four  of 
them  fatally.  The  cause  of  the  explosion  was  very 
simple,  and  one  which  would  have  been  detected 
by  a  careful  and  intelligent  inspection.  Owing  to 
the  acid  character  of  the  pit  water  with  which  the 
boiler  was  fed,  the  plates  at  the  water  line  for  the 
whole  length  were  dangerously  wasted,  and  in 
some  places  were  less  than  1-16  in.  thick.  The 
boiler  had  been  examined  by  the  firm's  engineer, 
who,  however,  was  pronounced  by  the  Commission- 
ers to  be  "utterly  incompetent"  or  "recklessly  neg- 
ligent." The  owners  were  ordered  to  pay  the  sum 
of  lUOZ.,  which  is  the  highest  sum  yet  levied  at  ♦ 
these  investigations. 

After  taking  the  evidence  of  the  various  witness- 
es, including  that  of  Mr.  Jackson,  engineer-survey- 
or to  the  Board  of  Trade,  Messrs.  Fowler's  engineer, 
the  engineer  and  manager  of  the  coUery,  &c.,  Mr. 
Howard  Smith,  the  presiding  commissioner,  gave 
judgment.  He  traced  the  history  of  the  exploded 
boiler  which,  when  new,  was  tested  to  120  lb.,  and 
the  bursting  pressure  of  which  was  calculated  at 
about  500  lb.  The  boilers  were  fed  from  tanks  in 
the  shaft,  60  fathoms  above  them,  the  water  having 
in  its  passage  to  the  tanks  percolated  through  the 
strata,  which  consisted  principally  of  sandstone 
and  a  little  blue  or  grey  shale.  The  water  had  been 
carefully  analysed,  and  owing  to  its  acidity  was  not 
fit  to  be  used  for  feeding  the  boilers.  Two  years 
ago,  No.  2  boiler,  the  one  which  exploded,  leaked. 
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and  at  intervals  up  to  the  time  of  tlie  explosion,  all 
three  had  leaked.  Some  time  ^ince  the  GaJloway 
water  tubes  with  which  the  furnace  flues  were  tit- 
ted  were  found  to  be  attacked  by  internal  pitting 
and  nearly  all  of  them  were  removed  in  conse- 
quence. About  six  months  before  the  explosion, 
Mr.  Elwen,  the  engineer,  and  Mr.  Wraith,  the  fore- 
man enginewright,  examined  the  boiler  and  found 
the  plates  at  the  water  line  corroded  as  much  as  i 
in.,  the  thickness  then  being  i  in.  instead  of  J  in. 
as  originally.  They  passed  a  straight  edge  along 
the  plate  and  said  they  ascertained  how  thick  it 
was,  but  in  the  opinion  of  the  Court  it  was  not  pos- 
sible to  ascertain  the  thickness  that  way.  They 
also  stated  they  sounded  the  plates  with  a  hammer, 
but  the  Court  considered  that  if  they  had  been  up 
to  their  business  they  would  have  detected  the 
wasting  by  the  sound.  Mr.  Elwen  reported  to  the 
manager  that  the  boilers  had  generally  deterior- 
ated at  the  water  mark,  but  said  that  with  proper 
attention  "they  would  go  lor  several  years."  Six 
weeks  subsequently  they  again  examined  the  ex- 
ploded boiler,  and  again  applied  the  hammer  test. 
Mr.  Elwen  reported  the  corrosion  to  have  in  - 
creased,  and  Mr.  Wraith  considered  that  the  plates 
at  the  water  line  had  corroded  another  J  in.  since 
the  prior  inspection,  thus  leaving  them  only  i  in. 
thick.  Since  that  time  the  leakage  had  been  in- 
cessant, and  on  the  night  before  the  explosion  the 
behaviour  of  the  boilers  was  very  bad,  and  No.  1 
was  laid  off  in  consequence.  Wraith  reported  this 
to  Mr.  Elwen,  who  deputed  to  William  Bell,  one  of 
the  men  killed — who  had  previously  been  convict- 
ed of  neglect  of  duty — the  discretion  of  saying 
whether  No.  2  should  be  stopped  or  not.  The  boil- 
er was  not  stopped,  and  went  on  leaking  and  work- 
ing, till  the  next  day,  when  it  burst,  killing  four 
men.  The  explosion  was  due  to  the  plates  being 
so  wasted  b  y  internal  corrosion  aa  to  be  unable  to 
stand  the  working  pressure,  ana  from  an  inspection 
of  those  plates  the  Court  was  surprised  that  they 
withstood  the  pressure  so  long  as  they  did. 

Mr.  Smith  went  on  to  say  that  they  were  asked 
by  Mr.  Gough  if  blame  attached  to  anybody.  They 
were  of  opinion  that  no  blame  could  be  attached  to 
the  agent  of  the  collieries,  to  the  manager,  or  to 
the  under-manager,  but  very  serious  blame  at- 
tached to  Mr.  Elwen,  the  engineer.  For  a  person 
in  his  position  he  was  either  lamentably  ignorant, 
or  if  he  had  the  necessary  knowledge,  he  had  been 
guilty  of  a  most  serious  dereliction  of  duty.  He 
reported  to  the  manager  that,  in  his  opinion,  the 
boilers  would  last  a  number  of  years,  notwithstand- 
ing that  he  had  jast  previously  found  out  that  they 
had  corroded  to  a  very  considerable  extent.  His 
attention  was  called  to  the  water,  yet  he  did  not 
take  any  steps  to  have  it  analzsed.  It  was  aston- 
ishing, if  he  was  as  ignorant  as  he  seemed  to  be, 
that  he  had  ever  ventured  to  take  charge  of  a  boil- 
er at  all.  He  had  told  the  Court  that  it  was  a  com- 
mon thing  to  stop  leaks  with  horse  dung,  and  had 
confessed  that  he  knew  that  the  leak  in  No.  3  boil- 
er was  80  stopped  on  the  night  before  the  explo- 
sion. Th'i  Court  knew  that  in  low-pressure  boilers 
this  was  done,  but  they  had  never  heard  of  it  being 
done  in  high-pressure  boilers  such  as  these.  They 
could  not  too  strongly  condemn  the  practice,  which 
was  a  dangerous  one.  On  the  morning  of  the  ex- 
plosion, although  he  knew  that  the  boilers  were  in 
a  bad  state,  and  that  it  might  at  any  moment  be 
necessary  to  shut  off  No.  2,  instead  of  going  down 
himself,  or  deputing  a  proper  mechanic  to  go,  he 
left  the  duty  of  determining  whether  or  not  the 
boiler  should  be  continued  in  work,  to  Bell,  who 
probably  ought  not  to  have  been  allowed  to  attend 
to  any  boiler  at  all.  Under  these  circumstances  it 
seemed  to  the  Commissioners  that  throughout  the 
time  when  Mr.  Elwen  was  engineer  at  the  colliery, 
aft.snming  that  he  had  the  requisite  knowledge,  he 
had  been  exceedingly  negligent  in  his  duty,  and 
that  he  was  very  much  to  blame  for  the  explosion. 
Wraith  they  did  not  find  to  blame,  he  having  re- 
ported fully  to  Mr.  Elwen  the  condition  -of  the  boil- 
ers. The  Court  was  of  opinion,  after  very  careful 
and  deliberate  consultation,  that  this  must  be  de- 
scribed as  a  disgraceful  case.  There  seemed  to 
have  been  a  great  want  of  supervision,  in  fact,  no 
gnpervision  at  all,  and  no  proper  management.  Tlie 
engiriftfir  was  either  an  utterly  iucompetent  man 
or  else  he  had  been  a  recklessly  negligent  one;  and 
they  must  expretn  their  grave  fcense  of  the  want  of 


management  and  supervision.  The  owners  of  the 
colliery  had  made  special  rules,  but  what  was  the 
use  of  those  rules  unless  they  were  enforced? 
Therefore,  although  it  had  been  argued  by  Mr. 
Cooper  that  there  was  no  culpa  in  the  sense  of 
wrong  committed  by  the  company,  still,  following 
the  usual  course  in  these  matters,  the  Court  would 
put  in  force  the  doctrine  of  respondeat  superior 
and  find  that  Mr.  Berkley,  as  representing  the  col- 
liery owners,  was  held  to  be  blamed  and  responsi- 
ble for  the  neglect  of  Mr.  Elwen,  their  engineer; 
and  they  .so  found. 

On  this  finding  of  the  Court  Mr.  Gough  applied 
for  an  order  against  the  colliery  company  for  the 
costs  and  expenses  of  the  investigation. 

Mr.  Cooper  objected  to  this,  as  he  did  not  see 
why  they  should  be  called  on  to  pay  for  the  negli- 
gence of  Mr.  Elwen.  The  officials  could  have  no 
personal  responsibility  with  regard  to  him. 

In  reply  the  presiding  Commissioner  said  there 
was  no  personal  resposibility,  but  the  Act  of  Parli- 
ament said  the  costs  were  entirely  in  the  discretion 
of  the  Court,  and  they  had  always  ordered  the 
boiler  owners  to  pay  if  persons  in  their  employ  had 
been  negligent.  The  Court  ruled  that  Mr.  Berkley 
as  representing  the  owners  of  the  colliery,  should 
pay  to  the  solicitor  of  the  Board  of  Trade  lorz.  as 
the  cost  and  expenses  of  the  investigation.  If  the 
costs  were  less  the  remainder  would  be  returned. 

This  investigation  is  further  of  interest  as  show- 
ing the  satisfactory  working  of  the  "Boiler  Explo- 
sions Act,  1890."  Before  that  Act,  which  was  intro- 
duced last  year  by  Sir  William  Houldsworth,  M.  p., 
was  passed,  boiler  explosions  at  collieries  were  not 
investigated  by  the  Board  of  Trade,  but  simply  by 
the  Home  Office .  Whatever  information  was  ob- 
tained was  practically  hidden  from  the  public  eye, 
since  only  meagre  details  were  published  in  the  an- 
nual reports  of  Her  Majesty's  Inspectors  of  Mines. 
Now,  however,  such  explosions  come  within  the 
Boiler  Explosions  Act  of  1882,  and  the  present  case 
is  the  second  which  has  recently  occurred  at  a  col- 
liery and  respecting  which  a  formal  investigation 
has  been  held.  The  facts  revealed  show  the  neces- 
sity of  the  Act  of  1890. 


The  second  "formal  investigation"  to  which  we 
may  refer  was  held  at  Bury,  and  dealt  with  an  ex- 
plosion which  occurred  on  April  22,  at  the  Long- 
croft  Bleach  Works,  Walmersley,  owned  by  Mr. 
Newton.  The  Commissioners  were  Mr.  Howard 
Smith,  and  Mr.  G.  F.  Bell,  consulting  engineer.  Mr. 
(jough  represented  the  Board  of  Trade,  and  Mr. 
Norton,  solicitor,  watched  the  case  for  Mr.  Newton. 
Mr.  John  M'Killop,  who  was  manager  of  the  works 
at  the  time  of  the  explosion,  appeared  in  his  own 
behalf.    The  investigation  occupied  two  days. 

In  this  case  it  was  not  a  steam  boiler  which  burst, 
but  a  kier,  one  of  three,  used  for  bleaching  cotton 
yarn.  It  was  a  plain  cylindrical  vessel  5  ft.  8  in.  in 
diameter  by  5  ft.  11  in.  high,  made  up  of  seven 
wrought-iron  plates  J  in.  thick,  with  dished  bottom 
attached  by  external  angle  irons.  The  plates  were 
jointed  together  by  outside  butt  straps  7-16  in. 
thick,  single  rivetted,  with  jf  in.  rivets  pitched 
about  '.>,  in.  apart.  The  cover,  which  was  also  dish- 
ed, was  of  wrought  iron  about  J  in.  thick  with  a 
ca.st-iron  joint  face  rim  nvetted  to  it.  It  was  se- 
cured by,  or  rather  had  provision  for,  15  bolts,  the 
bolt  holes  being  li  in.  in  diameter,  but  the  bolts 
used  were  in  some  cases,  only  1  in.,  and  in  others 
less,  in  diameter.  Sixteen  bolts  had  originally 
been  provided  for,  but  one  hole  had  recently  been 
covered  by  a  cast-iron  hinge.  The  age  of  the  kier 
was  unknown,  but  the  evidence  showed  that  it  was 
second  hand  thirty  years  ago,  but  was  supposed  to 
be  at  that  time  nearly  new.  It  was  used  for  steam- 
ing yarn,  which  was  put  into  it  daily.  The  nuts  of 
the  cover  were  provided  with  wing  handles,  and  it 
was  the  practice,  after  putting  on  the  gasket  joint 
ring,  to  screw  down  the  nuts  as  far  as  possible  by 
hand,  and  then  to  hammer  round  the  wing  handles 
until  the  joint  was  tight.  This  was  exceedingly 
rough  treatment  for  the  bolts,  and  frequency  they 
either  broke  or  the  threads  became  stripped.  When 
the  yarn  was  introduced  and  the  cover  fastened 
down,  steam  was  let  in  from  two  Lancashire  boilers 
working  at  30  lb.,  but  the  pressure  on  the  kier  was 
lowered  to  10  lb.  by  a  reducing  valvj. 

On  Wednesday,  April  22.  when  the  kier  had  been 
at  work  for  about  an  hour,  the  cover  was  violently 


blown  off,  doing  some  damage  to  the  works.  A 
man  engaged  near  was  blown  over  a  wall  10  ft.  high, 
on  to  the  bank  of  a  reservoir,  into  which  he  rolled 
but  was  fortunately  rescued,  and  was  found  to  have 
sustained  a  fracture  of  the  skull.  The  manager 
also  was  slightly  injured. 

The  cause  of  the  explosion  was  the  failure  of  the 
cover  bolts,  which  were  inadequate  for  the  pressure 
carried.  The  kier  was  supposed  to  be  worked  at 
10  lb  ,  but  some  time  before  the  explosion,  the  man- 
ager thinking  the  steam  pressure  was  not  high 
enough  on  account  of  the  reducing  valve  not  act- 
ing properly,  tied  down  the  lever  of  the  reducer  so 
as  to  admit  the  full  boiler  pressure.  Only  seven 
bolts  could  be  found  after  the  explosion,  and  all  of 
these  were  broken  asunder  in  the  body.  The  cast- 
iron  rim  of  the  kier  was  fractured  at  several  bolt 
holes.  An  examination  of  the  reducing  valve  re- 
vealed the  fact  that  some  pieces  of  india-ru])ber 
had  lodged  within  it,  probably  from  an  old  pipe 
joint  ring.  This  would  account  for  the  valve  not 
working  properly. 

Mr.  Newton,  the  owner  of  the  works,  gave  evi- 
dence. No  inspection  had  been  made  of  the  kiers. 
He  had  no  practical  experience  with  boilers,  and 
trusted  to  his  manager.  Some  repairs  had  been 
made  by  several  engineering  firms  and  he  assumed 
all  was  right.  No  suggestion  had  been  made  to  him 
as  to  the  desirability  of  a  safety  valve  on  the  low- 
pressure  side  01  the  reducing  valve. 

The  Commissioners,  in  closing  the  first  day's  sit- 
ting, laid  stress  on  the  fact  that  no  practical  en- 
gineer or  mechanic  was  engaged  on  the  premises. 
Although  it  was  contended  that  in  small  works  it 
was  not  customary  to  engage  fully  qualified  engin  - 
eers,  they  submitted  that,  in  any  case,  kiers  as  well 
as  boilers  should  be  inspected  once  or  twice  a  year 
by  a  competent  person. 

At  the  second  day's  proceedings  Mr.  Newton  put 
in  certain  papers  to  show  that  he  had  done  all  that 
could  be  reasonably  expected  from  him  to  provide 
for  safe-working.  Since  he  took  the  premise.'' 
scarcely  a  week  passed  without  his  having  some 
practical  mechanic  or  engineer  effecting  some  re- 
pair.s.  It  was  directly  contrary  to  his  instructions 
that  the  pressure  in  the  kier  was  more  than  10  lb. 
Though  the  action  of  his  manager,  who  tied  down 
the  lever  of  the  reducing  valve,  the  pressure  was 
raised  to  30  lb.,  but  that  was  without  his  knowledge 
or  sanction. 

In  giving  judgment  Mr.  Howard  Smith  said  that 
Mr.  Newton  and  Mr.  M'Killop  were  each  to  blame. 
The  court  had  grave  doubts  as  to  whether  fifteen 
bolts  were  put  into  the  lid  of  the  kier  to  keep  it 
down,  seeing  that  only  seven  had  been  found.  The 
explosion,  in  the  opinion  of  the  Court,  was  caused 
by  the  bolts  which  held  the  cover  giving  way,  ard 
the  pressure  of  steam,  which  was  proved  to  have 
been  about  30  lb.,  accelerated  the  failure.  Mr. 
Hoar  had  pointed  out  that  the  seven  bolts  which 
had  been  found  were  broken  in  the  body  and  one 
had  been  torn  from  the  head.  The  diameter  oi  the 
bolts  also  was  smaller  than  the  diameter  of  the 
holes,  but  even  if  the  bolts  had  been  a  true  fit,  the 
stress  upon  them  was  far  too  great.  Mr.  Hoar  had 
told  the  Commissioners,  and  they  agreed  therewith, 
that  the  construction  of  the  kier  and  cover  was  de- 
fective, that  the  bolts  were  insufficient  in  number, 
and  that  10  lb.  was  the  highest  pressure  at  which  it 
should  have  been  worked,  that  being  the  pressure 
at  which  Mr.  Newton  wished  it  to  be  worked.  With 
regard  to  the  question  of  inspection,  the  Court 
held  that  Mr-  Newton  should  either  have  examined 
it  himself,  or  if  not  competent  to  do  so,  he  should 
have  employed  a  properly  qualified  engineer.  A 
competent  inspector  would  have  told  Mr.  Newton 
that  to  insure  safe  working,  it  was  necessary  there 
should  have  been  a  safety  valvt  fitted  betw-een  the 
reducing  valve  and  the  kier,  that  wa^  to  say,  on  the 
low-pressure  side  of  the  steam  pipe,  in  order  that 
those  in  attendance  might  ascertain  whether  the 
reducing  valve  was  acting  or  not.  Such  a  man 
would  also  have  advised  the  fitting  of  a  steam  gauge 
on  the  steam  pipe  between  the  reducer  and  the 
kier.  There  were  extenuating  circumstances  in 
Mr.  Newton's  conduct,  but  the  Court  considered 
that  the  manager  knew,  or  ought  to  know,  that  he 
should  not  have  tied  down  the  lever  of  the  valve. 

His  excuse  was  that  ho  relied  on  the  a-ssurauce  of 
Mr.  Newton  that  the  kiers  would  resist  a  pressure 
of  40  lb.    The  court  accepted  that  statement  in  fa- 
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vor  of  Mr.  M'KiUop,  although  Mr.  Newton  had  no 
recollection  of  having  said  so.  Mr.  Newton,  how- 
ever, had  said  that  he  did  not  want  the  kier  worked 
at  more  than  10  lb.  It  was  perfectly  clear,  there- 
fore, that  Mr.  M'Killop  was  not  justified  in  tying 
down  the  lever  of  the  reducing  valve,  and  he  was 
to  blame  lor  so  doing.  They  thought,  too,  that 
Mr.  M'Killop  did  not  take  proper  precautions  to 
see  that  the  bolts  were  in  good  condition,  and  that 
the  cover  was  properly  put  on  and  effectually  se- 
cured- The  Court,  therefore,  came  to  the  conclu- 
sion that  Mr.  M'Killop,  as  well  as  Mr.  Newton,  was 
to  blame  for  the  explosion.  Since  the  explosion 
Mr.  Newton  had,  they  were  glad  to  say,  done  all  in 
his  power  to  mitigate  its  effects.  He  had  paid  the 
wages  of  the  injured  man  from  the  time  of  the  ex- 
plosion up  to  the  previous  week,  when  he  was 
stopped  from  doing  so  for  reasons  which  It  was  not 
necessary  the  Court  should  inquire  into, 

Mr.  Gough,  on  this  finding  of  the  Court,  asked 
that  Mr.  Newton  and  Mr.  M'Killop  should  be  or- 
dered to  pay  the  costs  of  the  investigation,  or  a 
portion  of  them. 

The  Commissioners  in  reply  said  they  would  not 
make  any  order  against  Mr.  M'Killop,  on  the  ground 
that  the  employer  was  liable  for  his  actions.  They 
directed  that  Mr.  Newton  should  pay  the  sum  of 
251.  to  the  Board  of  Trade. 

This  explosion  afiords  a  strong  argument  in  sup- 
port of  the  view  now  very  generally  held,  that  such 
vessels  should  be  under  competent  inspection. 
Kiers,  often  of  weak  design,  are  extensively  used  in 
bleach  and  other  works,  and  from  time  to  time  ex- 
plosions have  occurred  with  fatal  results.  It  would 
seem  but  reasonable  that  some  steps  should  be  taken 
to  insure  greater  safety  in  their  construction,  mode 
of  treatment  and  general  working. 


TO  COLORADO  VIA.  BUELINGTON  EOUTE. 

ONLY  ONE  NIGHT  ON  THE  EGAD. 

Leave  Chicago  at  1:00  P.  M.,  or  St.  Louis  at  8:25 
A.  M.,  and  arrive  Denver  6:15  P.  M.  the  next  day. 
Through  Sleepers,  Chair  Cars  and  Dining  Cars. 
All  Railways  from  the  East  connect  with  these 
trains  and  with  similar  trains  via  Burlington  Route 
to  Denver,  leaving  Chicago  at  0:10  P.  M.,  St.  Louis 
8:15  P.  M.,  and  Peoria  at  3:20  P.  M.  and  8:00  P.  M. 
All  trains  daily. 

Tourist  tickets  are  now  on  sale,  and  can  be  had 
of  ticket  agents  of  all  roads  and  at  Burlington 
Route  depots  in  Chicago,  Peoria  and  St.  Louis. 

There  is  no  better  place  than  Colorado  for  those 
seeking  rest  and  pleasure. 


Steam  pipes  are  now  made  of  ramie  fibre,  and  the 
material  is  pressed  so  closely  together  by  means  of 
hydraulic  machinery,  that  it  has  a  tensile  strength 
two  and  one-half  times  that  of  steel. — Mechanical 
News. 


LITERARY. 


The  Cassell  Publishing  Company  will  issue  immedia- 
tely by  arrangement  with  the  English  publishers.  Miss 
Menie  Mariel  Dowie's  book,  ''A  Girl  in  the  Kaipathians," 
in  which  she  gives  an  unconventional  and  racy  account 
of  her  travels  among  the  mountains  of  Russia — Poland. 
The  book  is  illustrated  with  maps  and  bits  of  scenery  and 
contains  a  full  length  portrait  of  Miss  Dowie  in  flannel 
skirt,  jacket,  knickerbockers  and  Tam-o'-Shanter,  as  she 
traveled  on  horseback  and  alone  through  this  wild  re- 
gion. Miss  Dowie,  who  is  in  her  early  twenties,  is  the 
young  lady  who  aroused  the  enthusiasm  of  the  British 
Association  by  an  address  before  that  learned  body  on 
her  return  from  her  travels.  "A  bright,  humorous, 
lively,  unconventional,  spoiled  child,"  the  lieview  of 
Reviews  calls  her.  Her  book  is  likely  to  make  as  great 
a  success  here  as  it  is  in  England 

SPECIAL   BUSINESS  NOTICES. 

Machineey  for  Sale. 
I  have  for  sale  the  following  lot  of  machinery: 
A  six  foot  copper  vacuum  pan,  double  bottom,  outside 
bottom  of  cast  Iron,  steam  space  between  iron  and  cop- 
per bottom,  a  two  inch  copper  spiral  coil  about  100  feet 
long,  big  heavy  copper  dome,  large  copper  catch-all  and 
copper  condenser. 

The  pan  is  complete  with  all  connections  and  valves, 
also  prod  stick,  sirup  tester,  connections  for  stand  glass, 
oil  cup.  etc.,  six  inch  discharge  valve  from  bottom  of 
pan,  safety  valve  for  steam  belt,  large  gate  valve  on 
pipe  leading  away  from  condenser. 


The  pan  and  everything  in  connection  with  \Ki  is  of  ex- 
tra heavy  copper;  altogether,  a  splendid  piece  of  work- 
manship, having  been  made  to  order  regardless  of 
cost. 

Lirge  copper  digester  of  about  23  feet  in  length,  and  4 
feet  inside  diameter,  three  quarter  inch  copper,  the  en- 
tire length  made  of  3  sheets  copper;  all  seams  are  double 
riveted  with  extra  strong  copiier  rivets,  manhole  on  side 
near  the  top;  all  mountings  for  liquor  and  air  complete; 
it  has  also  a  two  inch  coil  entering  at  the  top,  going 
down  to  near  the  bottom  where  it  forms  a  perforated 
coil  for  agitating,  aireating  the  liquid.  This  digester 
was  also  made  for  a  special  purpose  at  great  expense, 
but, in  use  only  for  some  days,  owing  to  the  failure  in 
the  process  for  which  it  was  got. 

A  regular  Turpentine  still  of  best  materials;  all  parts 
in  contact  with  the  liquid  are  made  of  copper.  The 
condensers  and  condensing  pipes  for  it  are  all  extra 
strong  and  large,  the  pipe  having  an  exceptionally  great 
length;  altogether,  somewhere  about  300  feet,  ranging 
from  6,  5,  4,  3,  2  and  %  inch  diameter,  all  in  perfect  con- 
dition. 

One  Johnson  &  Son  (New  York)  Filter  Press  3  feet 
square,  22  single  leaves  and  22  frames.  Can  be  worked 
up  by  hand  or  by  steam. 

One  Johnson  &  Son  (New  York)  Filter  Press  18  inch  di- 
ameter. 12  leaves.    Hand  Pump  attached. 

I  will  sell  at  a  low  figure.       Yours  truly, 

J.  Edw.  Cbuskl. 

P.  0.  Box  1790,  New  Orleans,  La. 


The  American  Engineer  is  kept  on  file  at  E.  C.  Dake's 

Advertising  Agency,  64  and  65  Merchant's  Exchange, 
San  Francisco,  California,  where  contracts  for  advertis- 
ing can  be  made  for  it. 


FOR   SALE  CHEAP. 


ONE   AUTOMATIC   CUT-OFF  ENGINE,  16x36. 
Can  be  seen  running  at  222  to  230  W.  Ohio  St.  Chicago. 


CHICAGO,  MILWAUKEE  &  ST.   PAUL  RAIL- 
WAY. 


Electric  Lighted  and  Steam  Heated  Vestibuled  Trains, 
with  Westinghouse  Air  Signals,  between  Chicago,  St. 
Paul  and  Minneapolis,  daily. 

Electric  Lighted  and  Steam  Heated  Vestibuled  Trains 
between  Chicago,  Council  Bluffs  and  Omaha,  daily. 

Through  Vestibuled  Sleeping  Cars,  daily,  between  Chi- 
cago, Butte,  Tacoma,  Seattle,  and  Portland,  Ore. 

Solid  Trains  between  Chicago  and  principal  points  in 
Northern  Wisconsin  and  the  Peninsula  of  Michigan. 

Daily  Trains  between  St.  Paul,  Minneapolis  and  Kan- 
sas City  via  the  Hedrick  Route. 

Through  Sleeping  Cars,  daily,  between  St.  Louis,  St. 
Paul  and  Minneapolis. 

The  finest  Dining  Cars  in  the  World. 

The  best  Sleeping  Cars.  Electric  Beading  Lamps  in 
Berths. 

6,100  miles  of  road  in  Illinois,  Wisconsin,  Northern 
Michigan,  Iowa,  Minnesota,  Missouri,  South  Dakota 
and  North  Dakota. 

Everything  First-Class. 

First-Class  People  patronize  First-Class  Lines. 
Ticket  Agents  everywhere  sell  Tickets  over  the  Chi- 
cago, Milwaukee  and  St.  Paul  RaUwav. 


Map  of  the  United  States. 
A  large,  handsome  map  of  the  United  States,  mount- 
ed and  suitable  for  office  or  home  use,  is  issued  by 
the  Burlington  route.  Copies  vrill  be  mailed  to  any 
address  on  receipt  of  12  cents  in  postage  by  P.  S. 
EusTis,  Gen'l  Pass.  Agent,  C,  B.  &  Q.  R.  R.,  Chicago,  111. 


CONTRACTS  OPEN. 


Water-Works. — The  Village  of  Madelia,  Watonwan 
County,  Minn.,  will  let  contract  to  the  lowest  responsible 
bidder  July  29,1891,  at  one  o'clock  p.  m.,  for  high  tank 
and  water  mains.  Right  reserved  to  reject  any  and  all 
bids.  $9,000  to  be  expended  according  to  the  plans  and 
specifications  on  file  in  Recorder's  Oflice.  C.  Coolet,  Re- 
corder, Madelia,  Minn. 

Dated  June  27, 1891. 


Sealed  Proposals  will  be  received  at  the  office  of 
the  Supervising  Architect,  Treasury  Department,  Wash- 
ington, D  C. ,  until  the  30th  day  of  July,  1891,  for  all  the 
labor  and  materials  to  fix  in  place  complete  the  low- 
pressure,  steam-heating,  and  mechanical  ventilating  ap- 
paratus, etc.,  and  the  concrete  floor  of  basement  for  the 
U.  S.  Courthouse  and  Post-Offlce  building  at  Louisville, 
Ky.,  in  accordance  with  the  drawings  and  specification, 
copies  of  which  may  be  had  on  application  at  this  office 
or  the  office  of  the  Superintendent  at  Louisville,  Ky. 
Each  bid  must  be  accompanied  by  a  certified  check  of 
$500.  Proposals  must  he  inclosed  in  envelopes,  sealed 
and  marked,  "Proposal  for  Low-Pressure,  Steam-Heat- 
ing, and  Mechanical  Ventilating  Appt.ratus,  etc.,  and  the 
Concrete  Floor  of  Basement  for  the  U.  S.  Courthouse  and 
Post-Office  Building  at  Louisville,  Ky. ,"  and  addressed 
to  W.  J.  Edbrooke,  Supervising  Architect. 


Sealed  Proposals  will  be  received  at  the  office  of  the 
Supervising  Architect,  Treasury  Department,  Washing- 
ton, D.  C,  until  3  o'clock  p.  m,  on  the  38ch  day  of  July, 
1891,  for  all  the  labor  and  materials  required  for  the  iron 
stairs,  iron  work,  etc. ,  of  elevator  shaft,  for  the  U.  S. 
Court  House,  lost  Office,  etc.,  building  at  Denver,  Col., 
in  accordance  with  drawings  and  specification,  copies 
of  which  may  be  had  on  application  at  this  office,  or  the 
office  of  the  Superintendent  at  Denver,  Col.  Each  bid 
must  be  accompanied  by  a  certified  check  for  $200.  The 
Department  will  reject  all  bids  received  after  the  time 
herein  stated  for  opening  the  same;  also  bids  which  do 
not  comply  strictly  with  all  the  requirements  of  this  in- 
vitation. Proposals  must  be  Inclosed  in  envelopes, 
sealed  and  marked,  "Proposal  for  Iron  Stairs,  etc.,  for 
the  U.  S.  Court  House,  Post  Office,  etc.,  building  at  Den- 
ver, Col.,"  and  addressed  to  W.  J.  Edbrooks,  Supervis- 
ing Architect. 


To  Iron  Manufacturers.— Office  of  U.  S.  Lighthouse 
Engineer,  Fifth  and  Sixth  Districts,  Baltimore,  Md. .  June 
30,  1891.  Proposals  will  be  received  at  this  office  until  12 
o'clock  m.  of  Wednesday,  the  22d  day  of  July,  1891,  for 
furnishing  the  materials  and  labor  of  all  kinds  necessary 
for  the  campletion  and  delivery  of  the  metalwork  of  the 
Maryland  Point  Lighthouse,  Maryland.  Plans,  specifica- 
tions, forms  of  proposal  and  other  information  may  be 
obtained  on  application  to  this  office.  The  right  is  re- 
served to  reject  any  or  all  bids  and  to  wave  any  defects. 
J.  C.  Malleey,  Captain  of  Engineers,  U.  S.  A. ,  Lighthouse 
Engineer. 


Pump.— Bids  wanted  for  one  duplex  steam  pump,  4- 
inch  discharge.  Water  to  be  forced  up  an  incline  of  1,700 
feet— perpendicular  45  feet— total  height  100  feet.  State 
number  of  gallons  guaranteed  per  hour  with  20-horse 
boilers,  50  pounds  pressure,  also  one  20-horse  flue  boiler 
without  firebox,  including  smoke-stack,  gong,  whistle, 
good  size  gratebars,  boiler  not  less  than  5-16  thickness  of 
steel,  also  2,000  feet  cast-iron  water  pipe  4-inch,  also 
3,000  feet  6-inch  cast-iron  water  pipe,  four  6-inch  el- 
bows, one  4-inch  elbow,  elbows  to  be  large  in  centre,  6- 
inch  pipe  to  have  connections  for  at  least  four  fire  hy- 
drants, also  six  connections  for  4-inch  pipe.  Separate 
bids  taken.    Send  bids  to  Sam  Walker,  Milledgeville,  Qa. 


Water  Works  Extension,  Section  "H,"  Low  Service 
Conduit.  Sealed  proposals  for  the  public  work  herein- 
after mentioned  will  be  received  at  the  office  of  the  Board 
of  Public  Improvements,  St.  Louis,  Mo.,  until  12m.  of  the 
21st  day  of  July,  1891,  at  which  hour  they  will  be  publicly 
opened  and  read,  viz: 

Letting  No.  3,4.56.  For  making  the  required  excavation 
and  embankment  and  building  section  H  of  the  Low  Ser- 
vice Conduit  complete  in  working  order. 

The  following  are  the  approximate  quantities  of  the 
workt  o  be  done,  viz- 

a   13,000  cubic  yards  excavation, 

h   1,500  cubic  yards  borrowed  earth. 

C   3,700  cubic  yards  concrete. 

d   2,200  cubic  yards  brick  masonry. 

c   18,500  square  feet  granitoid. 

/   100  lineal  feet  36-lnch  cast  iron  pipe  culvert. 

Deposit  required,  81,319. 

Proposals  must  be  made  on  blank  forms  furnished  by 
the  Board  pf  Public  Improvements. 

The  right  to  reject  any  and  all  proposals  is  expressly 
reserved. 

Plans  may  be  seen  and  specifications  and  forms  of  con- 
tract may  be  obtained  upon  application  at  the  office  of 
the  Water  Commissioner,  room  27,  City  Hall. 

By  order  of  the  Board,  G«o.  Burnet,  President.  Attest: 
Emory  S.  Foster,  Secretary. 


Viaduct.  —  Proposals  for  constructing  a  viaduct. — 
Rock  Island  Arsenal,  Rock  Island,  111.,  June  23,  1891.— 
Sealed  proposals,  in  triplicate,  will  be  received  until  2 
o'clock  p.  m.  on  Saturday,  July  25,  1891,  for  furnishing, 
constructing  and  erecting  the  iron  and  all  other  work 
complete,  except  masonry,  excavations  and  fill,  for  a  vi- 
aduct from  south  end  of  the  Bock  Island  Wagon  Bridge, 
between  Rock  Island  and  the  city  of  Rock  Island,  over  the 
railroad  tracks  which  adjoin  the  approach  to  the  said 
bridge,  including  the  raising  the  said  bridge  to  an  incli- 
nation required  to  form  a  continuous  roadway  with  the 
viaduct.  Plans  and  specifications,  with  full  instructions, 
stipulations,  etc. ,  and  the  blank  forms  on  which  propos- 
als must  be  made,  can  be  had  on  application  to  Captain 
M.  W.  Lyon,  Ord.  Dept.  U.  S.  Army,  Commanding. 


Water  Pipes  Etc.— Sealed  proposals  for  the  public 
work  hereinafter  mentioned  will  be  received  at  the  office 
of  the  Board  of  Public  Improvements,  St.  Louis,  Mo., 
until  13m  of  the  21st  day  of  July,  1891,  at  which  hour 
they  will  be  publicly  opened  and  read,  viz:  Water  Pipes. 
Letting  No.  3,447.  For  furnishing  and  delivering  at  the 
City  Pipe  Yard,  about  640  tons  of  six-inch  and  12-inch  cast 
iron  coated  water  pipes.    Deposit  required,  $523. 

Special  castings.  Letting  No.  3,448.  For  furnishing 
and  delivering  at  the  City  Pipe  Yard,  about  15tonsof  cast 
iron  coated  special  castings.    Deposits  required,  $75. 

Stop  Valves.  Letting  No.  3,449,  Forfurnishing  and  de- 
livering at  the  City  Pipe  Yard,  about  19  six-inch,  12-inch 
and  15-inch  stop  valves.    Deposit  required,  $90. 

Laying  Water  Pipes.  Letting  No.  3,450.  For  making 
excavations  and  tiauling  and  laying  complete,  in  accord- 
ance with  specifications,  about  11,500  linear  feet  of  12- 
inch  water  pipe. 

100  linear  feet  of  six-inch  water  pipe. 

Setting  complete,  eight  fire  plugs. 

Furnisfiing  300  pounds  of  wrought  iron  straps,  bands 
and  bolts.    Deposit  required  $238. 

A  separate  proposal  must  be  made  for  each  letting  on 
a  blank  form  furnished  by  the  Board  of  Public  Improve- 
ments. 

The  right  to  reject  any  and  all  proposals  is  expressly 
reserved. 

Specifications  and  forms  of  contract  may  be  obtained 
and  drawings  may  be  seen  upon  application  at  the  office 
of  the  Water  Commissioner,  room  27,  City  Hall. 

By  order  of  the  Board.  Geo.  Burnet,  President.  At- 
test: Emory  S.  Foster,  Secretary. 
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BUFFALO      PUNCH,  SHEAR 
CUTTER. 


AND  BAR 


The  Buffalo  Forge  Co.,  Buffalo,  N.Y.,have  brought 
out  a  combination  tool  of  mueli  interest  to  a  large 
number  of  our  readers.  The  accompanying  illus- 
trations give  a  general  view  of  the  tool,  its  applica- 
tion to  different  uses,  and  also,  by  way  of  contrast, 
a  picture  illustrating  the  very  old  method  of  doing 
the  work. 

The  Buffalo  punch,  shear  and  bar  cutter  is  a  ma- 


chine  that  permits  the  operator  to  work  it  either  as 
a  punch,  shear  or  oar  cutter  without  a  helper. 
Furthermore,  no  adjusting  is  required  in  changing 
the  work,  as  the  tool  can  be  put  to  any  of  its  uses 
at  any  time. 

Special  claims  are  made  for  power,  durability  and 
compactness,  and  it  is  said  that  exijerience  has 
proved  it  to  be  a  most  satisfactory  appliance.  The 
tool  is  made  in  four  sizes.  Xo.  1  will  shear  ^  inch 
strap  iron  \\  inches  wide;  will  punch  i  inch  hole  in 
I  inch  iron  and  cut  off  I  inch.  The  No.  4,  the  lar- 
gest size,  will  shear  g  iuch  strap  iron  3  inches  wide; 
will  punch  I  inch  hole  in  \  inch  iron,  and  will  cut 


CUTTING  FLAT  iron; 


oS  11  Inches  All  the  parts  of  the  machine  are 
made  to  standard  sizes,  so  that  when  put  together 
they  form  a  well  fitted  machine;  and  furthermore, 
the  parts  are  interchangeable. 

One  machine  is  used  for  splitting  iron;  while 
another  is  employed  for  cutting  round  iron.  The 
lower  cut  in  the  first  column  shows  the  machine 
nsed  on  flat  iron,  while  that  opj>osite  illustrates  Its 
application  for  punching  iron.  The  special  mechan- 
ism of  this  combination  machine,  as  referred  to  by 
manufacturers,  consists  in  a  combination  of  levers 
BO  that  the  cutting  is  done  up  from  the  bottom. 
ThlB,  it  is  said,  enables  one  man  to  do  more  work 


than  two  men  could  with  the  old  style  down-cut 
machine,  where  the  pressure  comes  down  against  a 
dead  weight.  Ye  olde  waye  cut  shows  the  old 
fashioned  style  of  cutting  iros,  and  suggests  very 
strikingly  the  improvement  that  has  been  effected 
in  this  department  of  work. 


INJECTOR      CHECK  ATTACHMENTS 
LOCOMOTIVE  BOILERS. 


FOR 


Others  have  provided  a  ball  check  valve  in  the  in- 
terior o.f  the  boiler,  which  will  close  at  once  if  the 
check  is  broken,  just  as  the  safety  check  closes  on 
the  be  t  forms  of  water  glasses  in  the  cab  when  tlie 
glass  breaks.  Fatal  accidents  from  ruptured  pipes 
of  the  nature  we  are  now  considering  are  somewhat 
common,  and  the  need  of  a  better  attachment  than 
a  screwed  shank  check  projecting  a  considerable 


Eight  or  ten  persons  were  scalded  to  death,  and 
others  horribly  tortured  in  a  distressing  train  acci- 
dent on  the  Colorado  Midland  Kailway  recently. 
It  was  a  case  of  side  collision,  and  the  valve,  which 
was  unprotected,  was  broken  off  the  engine,  and  a 
2  "  or  2^"  jet  of  water,  at  about  360  degrees  Fahr., 
was  poured  through  the  windows  into  the  passen- 
ger car,  dealing  horrible  death  and  intense  misery. 

The  common  method  of  attaching  injector  checks 
to  locomotive  boilers  is  faulty  and  weak,  eays  the 
Railroad  Gazette.  Locomotive  builders  know  how 
different  are  the  demands  of  purchasers  in  this  re- 
spect. Some  require  large  flanges  cast  on  the 
checks,  which  are  then  fastened  to  the  boiler  by 
three  or  [four  |-in.  studs.  This  plan  is  secure  and 
safe  in  any  ordinary  collision,  unless  the  checks 
project  out  from  the  boiler  an  unreasonable  dis- 
tance. The  old  and  faulty  plan  of  attachment  is 
to  screw  the  shank  of  the  valve  directly  into  the 
shell  of  the  boiler.  With  this  there  is  generally  so 
little  material  left  after  the  threads  are  cut  on  the 
shank  that  a  light  blow  will  break  off  the  check, 
and  sometimes  the  expansion  of  the  check  pipe 
will  alone  be  sufficient  to  cause  the  check  to  crack 
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off.  Various  rear  collisions  of  freight  trains  and 
some  of  passenger  trains  have  long  since  shown 
this  construction  to  be  bad,  and  for  the  last  five 
years  builders  have  been  required  by  careful  pur- 
chasers to  put  on  the  flanges  just  described;  and 
to-day  no  master  mechanic  or  locomotive  builder 
who  seeks  to  build  a  safe  engine  would  think  of  us- 
ing the  old  attachment,  any  more  than  he  would 
now  use  the  old  combination  stand  in  the  cab  or 
attach  the  steam  piping  to  the  structure  of  the 
cab,  both  of  which  practices  have  been  discarded 
because  of  the  inevitable  breakage  in  minor  colli- 
sions which  lets  out  hot  water  and  steam  into  the 
cab  and  scalds  the  men.  There  is  no  other  detail 
attached  to  a  locomotive  boiler  at  the  front  end 
that  is  so  liable  to  be  broken  off  and  that  will  allow 
so  much  hot  water  and  steam  to  escape  in  a  wreck 
as  the  injector  check.  All  other  parts  are  attached 
by  solid  studs  which  do  not  have  holes  through 
them. 

It  is  impossible  to  attach  an  injector  check  to  a 
locomotive  boiler  in  any  way  that  will  withstand 
the  force  of  the  violent  collisions  whicli  sometimes 
take  place,  but  there  is  no  excuse  for  their  break- 
ing off  in  minor  accidents,  for  the  practice  of  the 
most  careful  builders  can  be  imitated  by  all.  The 
additional  expense  is  too  trifling  to  mention.  In 
addition  to  the  adoption  of  a  better  manner  of  at- 
tachment, some  roads  have  f  gone  farther  and 
changed  the  form  of  the  check  itself  to  one  parti- 
cularly adapted  to  ward  off  blows,  and  in  which 
the  projection  from  the  boiler  is  much  reduced. 


distance  from  the  boiler  should  be  well  known;  and 
as  all  locomotive  builders  know,  or  easily  can 
know,  of  the  preventive  measures  we  have  men- 
tioned, there  is  no  reasonable  excuse  for  the  con- 
tinuance of  the  dangerous  and  inferior  screwed 
shanks  such  as  are  still  being  sent  out  regularly  by 
some  of  our  shops. 
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UNCLE   SAM'S    FISH  DISPLAY. 


The  World's  Fair  will  have  the  greatest  aquari- 
um ever  constructed.  The  fish  exhibit  at  the 
World's  Columbian  Exhibition  is  to  be  a  wonderful 
one,  and  not  the  least  interesting  portion  of  it,  nat- 
urally, will  be  the  aquarial  or  live  fish  display. 
This  will  be  contained  in  a  circular  building  135 
feet  in  diameter,  standing  near  one  extremity  of 
the  main  fisheries  building,  and  in  a  great  curved 
corridor  connecting  the  two. 

In  the  center  of  the  circular  building  will  be  a 
rotunda  sixty  feet  in  diameter,  in  the  middle  of 
which  will  be  a  basin  or  pool  about  twenty-six  feet 
wide  from  which  will  arise  a  towering  mass  of 
rocks  covered  with  moss  and  lichens.  From  clefts 
and  crevices  in  the  rocks  crystal  streams  of  water 
will  gush  and  drop  to  the  masses  of  reeds,  rushes, 
and  ornamental  semi -aquatic  plants  in  the  basin 
below.  In  this  pool  gorgeous  gold  fishes,  golden 
ides,  golden  tench,  and  other  fishes  will  disport. 
From  the  rotunda  one  side  of  the  larger  series  of 
aquaria  may  be  viewed.  These  will  be  ten  in  num- 
ber and  will  have  a  capacity  of 
seven  thousand  to  twenty- 
seven  thousand  gallons  of 
water. 

Passing  out  of  the  rotunda 
by  the  entrances  a  great  cor- 
ridor or  gallery  is  reached 
where  on  one  ihand  can  be 
viewed  the  opposite  side  of  the 
series  of  great  tanks  and  on 
the  other  a  line  of  tanks  some- 
what smaller,  ranging  from  750 
to  1,500  gallons  each  in  ca- 
pacity. The  corridor  or  gal- 
lery is  about  fifteen  feet  wide. 
The  entire  length  of  the  glasg 
fronts  of  the  aquaria  will  be 
about  575  feet  or  over  3,000 
square  feet  of  surface.  They 
will  make  a  panorama  never 
before  seen  in  any  exhibition, 
and  will  rival  the  great  per- 
manent aquariums  of  the  world 
not  only  in  size  but  in  all  other 
respects. 

The  total  water  capacity  of 
the  aquaria,  exclusive  of  reser- 
voirs, will  be  18,725  cubic  feet, 
or  140,000  gallons.  This  will 
weigh  l,19Si,425  pounds,  or  al- 
most 600  tons.  Of  this  amount 
about  40,000  gallons  will  be 
devoted  to  the  marine  exhibit. 
In  the  entire  salt  water  circula- 
tion, including  reservoirs, 
there  will  be  about  80,000  gal- 
lons. The  pumping  and  dis- 
tributing plant  for  the  marine 
aquaria  will  be  constructed  of 
vulcanite.  The  pumps  will 
be  in  duplicate  and  will  each 
have  a  capacity  of  3,060  gal- 
lons per  hour.  The  supply  of 
sea  water  will  be  secured  by 
evaporating    the  necessary 

quantity  at  the  Woods  Hall  station  of  the  United 
States  Fish  Commission  to  about  one-fifth  its  bulk, 
thus  reducing  both  quantity  and  weight  tor  trans- 
portation about  80  per  cent.  The  fresh  water  re- 
quired to  restore  it  to  its  proper  density  will  be 
suppUedfrom  Lake  Michigan.  In  transporting  the 
marine  fishes  to  Chicago  from  the  coast  there  will 
also  be  an  addition  of  probably  3,000  gallons  of 
pure  sea  water  to  the  supply  on  each  trip. 

PURIFYING   FEED  WATER. 

Mr.  Archimedes  Stephenson  Wall,  of  Chicago, 
writes  on  this  subject  in  the  Railroad  Gazette,  and 
the  following  portions  are  of  interest  to  our  read- 
ers generally,  although  the  writer  specifically  treats 
of  feed  water  for  a  locomotive  engine.  The  sta- 
tionary engineer  may  draw  a  broad  hint  from  the 
following  remarks: 

The  most  common  substance  which  forms  the 
scale  in  the  locomotive  boiler  is  lime  in  solution, 
and  it  is  well  known  to  be  instantly  precipitated  in 
still  water  by  the  addition  of  more  lime.    When  all 


has  fallen  to  the  bottom  of  the  tank,  the  purified 
water  may  be  drawn  off,  and  the  lime  in  the  bottom 
of  the  tank  will  be  available  for  the  purification  of 
tlie  next  charge  of  water.  By  having  several  tanks 
which  can  be  alternately  used  for  the  precipitation 
of  the  lime  and  then  drawn  upon  for  the  water 
supply,  there  is  no  labor  necessary  after  the  first 
charging  of  the  tanks  with  a  due  proportion  of 
lime,  except  the  turning  of  the  valves  to  change 
the  flo  7  into  the  empty  tank,  and  to  draw  from  the 
one  which  has  completely  settled. 

Many  years  ago,  I  saw  a  plant  upon  these  princi  - 
pies  erected  under  the  direction  of  Gordon  H.  Nott, 
C.  E.,  at  Adrian,  Mich.,  which  seemed  to  be  very 
successful.  Only  two  storage  tanks  were  used,  how- 
ever, and  the  removal  of  the  precipitated  lime  was 
sought  to  be  in  part  aecomplislied  by  a  rude  sort  of 
filtration,  which  was  troublesome  and  cost  some- 
thing in  labor  for  cleaning  out;  and  it  was  evident 
that  a  better  way  would  have  been  to  use  a  greater 
number  of  tanks,  or  larger  ones.  But  with  this  in- 
creased expense,  the  cost  figured  up  only  about  one 
cent  per  thousand  gallons  treated,  including  inter- 


any  engineer  or  master  mechanic  to  construct  an 
arrangement  for  this  purpose  which  will  be  so  ele- 
mentary as  to  avoid  any  patents,  and  yet  one  which 
would  be  entirely  efficient  and  satisfactory. 

The  same  system  is  applicable  to  waters  impreg- 
nated with  other  salts  than  those  of  lime;  but  in 
order  to  determine  the  proper  substance  to  be  used 
for  precipitating  them  a  chemical  analysis  will  be 
necessary,  while  as  to  the  lime  a  single  experiment 
in  the  office  with  a  tumbler  and  a  pinch  of  lime 
thrown  into  the  water  will  determine  something  al- 
though the  well-known  soap  test  is  better.  Or  to 
precipitate  the  lime,  if  any,  by  the  oxalate  of  am- 
monia, is  a  yet  better  method,  because  the  quantity 
of  lime  contained  by  the  water  can,  in  this  way,  be 

accurately  determined.   - 

There  is  much  waste  of  fuel  incurred,  in  many 
parts  of  the  country,  simply  from  the  use  of  muddy 
waters,  for  it  is  not  usual  for  a  settling  basin  or 
tank  to  be  used,  no  matter  how  much  sediment  may 
be  contained  in  the  water  pumped  from  a  turbid 
stream.  So  far  as  1  have  observed,  the  master  me- 
chanic has  nothing  to  do  with  designating  the 
sources  from  which  the  water  for  the  engines  shall 
be  supplied,  but  he  must  get  along  with  such  as 
has  been  provided  for  him  by  the  department  of 
the  chief  engiaeer,  who,  unless  he  is  more  than 
usually  attentive  to  matters  outside  his  department, 
will  consider  almost  any  water  good  enough  for  a 
locomotive  if  there  is  a  sufficient  quantity  of  it.  I 
have  known  an  engineer  of  reputation  to  arrange 
for  the  entire  supply  of  water  on  Lis  road  to  be 
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est  on  the  cost  of  the  plant  and  estimated  depreci- 
ation. This  experiment  was  on  a  practical  scale, 
the  tanks  used  being  each  of  about  50,000  gallons 
capacity,  equal  to  about  two  days'  supply  for  the 
locomotives  watering  at  that  station  m  each  tank; 
but  two  days  is  not  a  sufficient  length  of  time  to 
admit  of  the  total  subsidence  of  the  very  fine  pre- 
cipitate through  so  deep  a  tank  as  those  in  use 
there,  which  were  about  15  or  16  ft.  high.  Evi- 
dently, broad,  shallow  reservoirs  would  be  the  best 
for  this  mode  of  treatment. 

I  made  a  comparative  analysis  of  this  water, 
which  was  very  hard  before  treatment,  and  found 
that  something  more  than  90  per  cent  of  the  lime 
was  removed  by  the  method  of  precipitation  em- 
ployed. Of  course  there  can  be  no  patent  upon 
the  method  ot  purifying  water,  which  has  long 
been  practiced  in  England,  as  well  as  on  a  small 
scale  in  this  country,  but  I  believe  that  some 
special  form  of  apparatus  for  the  convenient  ap- 
plication of  the  principle  has  been  patented.  It 
ought,  however,  to  be  quite  within  the  capacity  of 


drawn  from  wells  in  a  region  where  evry  well 
yielded  hard  water,  because  this,  was  cheaper  in 
first  cost  than  to  secure  pure  water  from  running 
streams. 


HINTS  TO  ENGINEERS.* 


BY  EDWIN  WOODWAED.* 

The  endless  uses  to  which  the  steam  engine  is 
now  put  makes  it  a  machine  of  Incalculable  worth, 
and  while  its  worth  when  used  with  ordinai-y  care 
is  so  great,  the  evils  and  disasters  arising  from  the 
careless  or  more  often  ignorant  engineer,  makes  it 
sometimes  seem  a  questionable  blessing.  With  ev- 
ery new  industry  requiring  power,  it  is  the  ultimate 
duty  of  the  engine  to  furnish  it,  and  at  every  change 
of  method  such  as  we  are  daily,  or  at  most  yearly, 
meeting  with,  we  see  some  new  application  of 
steam  power. 

This  is  especially  true  now,  in  the  agricultural 
sections  of  the  country,  where  the  saw-mill,  having 
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done  its  work,  is  replaced  by  the  steam  threshing 
engine,  -which  also  drives  the  lath  and  picket  mill. 
The  small  semi-portable  is  now  very  available  to 
drive  the  tubular  well,  ruu  feed  mills,  churns, 
cnoppii]g  machines,  pump  water,  and  a  thousand 
other  duties  constantly  risine:  belore  the  face  of  the 
agriculturalist.  What  is  more,  tlieir  use  is  impera- 
tive, and  not  of  volition.  Need  beiug  the  incen- 
tive, the  engine  is  bought  with  the  comforting  as- 
surance that  "It  will  almost  take  care  of  itself. 
Keep  plenty  of  water  in  the  boiler  and  fira  enough 
to  keep  the  steam  up,  plenty  of  oil,  aud  that  is  all 
there  is  cf  it." 

A  boy  IS  given  charge  of  it.  The  boiler,  beiug 
new  and  tough,  stands  the  abuse  well,  and  before 
many  weeks  the  boy  "Knows  how  to  run  an  engine 
as  well  as  any  one,"  and  with  this  extensive  prac- 
tice and  uniform  success  to  recommend  him,  gels  a 
more  responsible  position,  with  a  steam  plant,  per- 
haps not  so  new,  but  his  past  iuck,  in  the  minds  of 
the  owners,  insures  safety;  and  with  no  new  reck- 
lessness— only  too  much  fire,  too  little  water— an 
explosion  is  the  usual  result. 

The  loss  of  property  is  of  little  importance  com- 
pared with  the  loss  of  life  or  the  maiming  of  the 
innocent  victims  of — what?  Ignorance,  criminal 
neglect  on  the  part  of  the  Legislature  in  not  giving 
us  a  law  requiring  evidence  of  the  ability  of  the 
man  in  charge,  or  rapacity  of  the  manufacturer? 
Let  the  guilty  ones  answer. 

A  person  who  is  to  take  charge  of  a  boiler  should 
make  himself  familiar  with  all  the  needs  or  defects 
of  it.  In  the  first  place  its  strength  should  be 
kuown,  and  this  is  best  found  by  a  force  pump, 
warm  water — cold  water  pressure  is  injurious — and 
a  test  9fauge,  or  a  steam  gauge  known  to  be  correct, 
and  the  test  made  at  least  20  per  cent  greater  than 
the  ma.ximnm  steam  pressure  to  be  used.  Knowing 
the  boiler  to  be  strong  enough,  the  next  step  is  to 
examine  the  pump,  which  should  be  in  perfect 
working  order.  Having  absolute  evidence  that  the 
pump  can  supply,  the  business  of  supplying  is  a 
mere  matter  of  routine,  but  a  pump  that  will  some- 
times work  and  sometimes  will  not,  is  eligible  for 
the  most  rigid  and  instantaneous  examination.  It 
may  fail  when  its  work  is  most  important.  Granted 
motion  to  the  piston  or  plunger,  a  pump  fails  be  ■ 
cause  it  leaks.  There  can  be  no  other  reason,  and 
the  leak  should  be  found  and  repaired.  Leaky 
valves  are  common  and  should  be  ground.  Leaky 
pistons  are  not  so  common,  but  sometimes  occur. 
Repairing  is  the  remedy.  Leaky  plungers  are  com- 
mon. They  need  returning.  The  rod  must  be 
straight  as  far  as  in  contact  with  the  packing.  The 
packing  around  the  plungers  is  sometimes  neglected 
too  long,  gets  filled  with  dirt  and  sediment,  and  har- 
dens and  scores  an  otherwise  perfect  rod,  and  so  leak. 

The  Btufflng-box  should  have  a  generous  allow- 
ance ol  hemp — not  drawn  tightly  around  the  rod, 
but  the  box  well  filled,  and  the  gland  screwed 
down  tight  enough  to  prevent,  a  leak.  Too  tight 
only  rains  the  elasticity  of  the  packing,  and  causes 
undue  friction.  The  suction  pipe  should  be  also 
looked  to.  It  is  usually  the  source  of  exasperating 
leaks.  It  is  usually  made  up  of  poorly-flttted  nip- 
pies,  elbows,  couplings,  and  to  complete  the  train 
of  evils,  a  globe  valve  without  any  gland,  and 
poorly  packed.  Freezing  weather  often  opens  the 
weld  at  the  top  of  the  water,  or  in  some  water- 
pocket  not  properly  drained.  Any  of  these  causes 
will  destroy  the  eftlciency  of  a  pump,  and  are  so 
known  to  exist — effectiveness  is  wanting.  A  leak 
on  the  delivery  side  of  a  pump  is  instantly  visible, 
the  water  spurting  at  every  stroke. 

Leaks  affect  injectors  the  same  as  pumps,  and  in 
addition,  the  accumulation  of  lime  and  other  min- 
eral deposits  in  the  jets  stops  the  free  flowing  of  the 
water.  The  heat  of  the  steam  is  the  usual  cause  of 
the  deposits,  and  where  this  is  excessive  it  would 
be  well  to  discard  the  injector  aud  feed  with  the 
pump.  In  many  .small  industries  it  is  impractica- 
ble to  use  a  feed-water  heater  and  purifier,  but 
when  this  is  not  so  it  will  be  found  a  great  aid,  for 
one  of  the  most  important  cares  of  an  engineer  is 
to  keep  the  boiler  clean.  No  scale  should  be  per- 
mitted to  collect.  Mud  should  be  allowed  noplace 
jn  a  boiler.  The  writer  has  seen  the  sheets  in  the 
water  leg  of  a  locomotive  type  of  a  boiler  sprung 
half  an  inch  between  stay  bolts  six  inches  apart, 
froii  accumulation  of  scale  lodging  and  burning 
fast  there. 


There  are  many  compounds  in  the  market  that 
are  recommended  for  dissolving  scale.  They 
should  be  used  with  care.  Some  are  strong  enough 
to  "dissolve  the  boiler." 

Of  the  many  other  duties  relative  to  the  care  of 
boilers,  some  further  reference  will  be  made  in  sub- 
sequent papers,  the  aim  being  to  furnish  the  novice 
with  the  necessary  information  to  prevent  his  too 
ready  acquaintance  with  the  Great  Mystery. 


A   NEW   PROTRACTOR  ATTACHMENT. 


The  accompanying  illustration  represents  a  tool 
of  considerable  interest  to  every  mechanic. 

Keeuan's  protractor  is  made  of  sheet  steel  l-16of 
an  inch  thick  and  2  inches  square,  is  highly  finished, 
and  can  be  attache!  to  any  bevel  gauge,  by  means 
of  an  eccentric  lever,  which  can  be  adjusted  to  any 
size.  On  one  fide  of  the  protractor  is  a  thread  and 
centre  gnuge,  which,  with  the  protractor,  makes 
three  tools  in  one.  The  circular  edge  or  arc  is  ac- 
curately graduated.  By  placing  the  tool  on  the 
bevel  gauge,  and  moving  the  indicator  to  the  re- 


quired degrees,  it  is  set  in  an  instant.  One  of  the 
advantages  of  this  tool  is,  that  it  costs  but  a  trifie 
compared  with  a  bevel  protractor,  and  can  be  used 
as  a  thread  and  centre  gauge  and  protractor  com- 
bined, wherj  a  bevel  protractor  can  only  be  used 
as  a  protractor.  Another  advantage  is,  that  when 
not  in  use  it  can  be  removed  from  the  bevel-gauge  in 
a  moment. 

It  is  to  be  obtained  from  Church  &  Sleight,  deal- 
ers in  jewelry  and  machinists'  supplies,  109  Fulton 
street.  New  York.  And  they  will  sell  a  sample  for 
$1.25,  delivered  by  mail,  to  any  reader  of  The 
American  Engineek. 


EXPLODED  STORIES. 


We  are  easily  led  to  wonder  that  preachers  will 
cling  to  theological  ideas  and  theories  long  after 
they  are  clearly  shown  to  be  false.  It  is  hard  to 
part  with  a  once  cherished  idol.  And  it  is  even  so 
with  regard  to  natural  traditions,  or  what  we  are 
led  to  believe  about  animals,  and  things  that  are 
seen. 

la  the  recently  past  generations  travelers  re- 
turned from  long  journeys  with  strange  tales,  not 
only  of  adventure,  but  of  what  they  declared  they 
had  seen.  A  writer  in  Forest  and  Stream  says:  I 
am  the  owner  of  a  natural  history  written  by  one 
Riley  and  published  about  the  year  1789.  It  is  a 
quaint  old  book,  and  its  yellow  leaves  and  odd  type 
furnish  the  reader  with  a  number  of  strange  ac- 
counts. Among  others  may  be  found  something 
like  the  following:  "The  digestive  apparatus  of 
the  ostrich  is  said  to  be  very  strong  indeed;  that 
bird  not  only  being  able  to  digest  such  things  as 
stones,  bits  of  glass  and  iron,  but  it  is  even  said 
that  it  makes  a  good  meal  of  a  bed  of  live  coals." 

We  laugh  at  such  a  statement,  but  no  doubt  at 
the  time  of  publication  it  was  stated  for  a  fact,  says 
the  Boston  Journal  of  Commerce.  What  right  have 
we  to  laugh?  It  is  not  long  since  almost  every  one 
believed  the  porcupine  capable  of  shooting  its 
quills  like  arrows,  aud  regarded  it  as  an  animal  well 
able  to  defend  itself  against  almost  any  foe,  instead 
of  the  quiet,  inoffensive  little  creature,  that  curls 
itself  into  a  ball  at  the  first  approach  of  an  enemy, 
trusting  solely  to  its  spine-covered  skin  for  protec- 
tion . 

Men  who  lived  only  a  short  time  before  us  did 
not  question  but  what  the  pretty,  graceful  swallows 
that  skimmed  so  lightly  o'er  the  blue  waters  in 
summer,  burled  themselves  in  the  mud  at  the  bot- 


toms of  our  rivers  and  ponds  when  the  season  was 
over,  to  await  the  return  of  spring. 

It  has  been  but  a  short  time  since  investigation 
has  shown  that  the  supposed  happy  family  made  up 
of  the  prairie  dog,the  burrowing  owl  and  the  rattle- 
snake, is  not  only  not  a  happy  family,  but  does  not 
exist  at  all.  Our  first  idea  was  that  these  three  ani- 
mals of  such  different  habits  lived  in  perfect  har- 
mony, like  the  so-called  happy  families  of  the 
modern  circus;  but  our  faith  in  this  belief  is  some- 
what shaken  by  the  following,  which  may  be  found 
in  Wood's  Natural  History:  "According  to  popular 
belief,  these  three  creatures  live  very  harmoniously 
together;  but  observation  has  shown  that  the  snake 
and  the  owl  are  interlopers,  living  in  the  burrow 
because  the  poor  owner  cannot  turn  them  out,  and 
finding  an  easy  subsistence  off  the  young  prairie 
dogs." 

We  were  satisfied  with  this  for  a  time,  but  judge 
the  astonishment  created  when  Elliott  Cones,  in 
one  of  his  latest  writings,  makes  the  following 
statement  in  speaking  of  the  burrowing  owl:  "I 
have  found  colonies  in  Kansas  and  other  States,  in 
all  cases  occupying  the  deserted  burrows  of  the 
quadrupeds,  not  living  in  common  with  them  as 
usually  supposed." 

Naturalista  are  now  telling  us,  continues  our  Bos- 
ton contemporary,  that  the  opossum  does  not  play 
'possum,  but  is  merely  paralyzed  with  fear  for  the 
time  being;  articles  are  published  every  day  in  our 
ornithological  papers  and  magazines  which  go  to 
prove  that  owls  can  see  equally  as  well  by  day  as 
by  night.  It  is  still  an  undecided  question  whether 
snakes  "charm"  their  prey  or  not.  In  the  westei-n 
backwoods  these  old  stories  are  still  believed  in; 
the  ignorant  classes  cling  with  fondness  to  them 
and  will  not  learn  anything  different,  and  down  in 
our  own  hearts  do  we  not  all  cling  co  them,  more  or 
less?  Do  we  not  hate  to  give  them  up,  and  is  it  not 
with  a  little  regret  that  we  are  forced  to  acknowl- 
edge that  the  porcupine  does  not  shoot  his  quils, 
that  the  bird  of  paradise  really  has  feet  and  legs, 
and  that  our  national  bird,  the  white-headed  eagle, 
is  far  from  the  noble  bird  we  once  thought  him  to 
be. 


ABOUT  AMBER. 


The  masses  of  amber  thrown  by  every  storm  on 
the  strands  of  Jutland  and  Scania,although  neglect- 
ed by  the  first  settlers  upon  them,  attracted  the 
eager  attention  of  their  sepulchre-building  succes- 
sors, says  a  writer  in  the  Edinburgh  Review.  The 
submarine  product  cast  at  their  feet  by  the  waves 
served  not  only  for  the  adornment  of  their  persons, 
living  and  dead,  but  for  their  protection  against 
supposed  malefic  influences,  and,  gradually  becom- 
ing known  to  distant  peoples,  was  bartered,  in  the 
growing  trade  centers  of  the  south,  for  objects 
fraught  with  the  significance  of  a  new  era. 

The  traffic  assumed  large  proportions.  To  the 
diffusion  of  the  fossil  gum  of  Jutland  from  Liguria 
to  Thrace  corresponds  an  equally  surprising  plenty 
of  bronze  and  gold  m  Scandinavia,  where,  too, 
finds  of  wrought  amber  and  of  the  objects  pur- 
chased with  it  suggests  a  reciprocal  relation,  scar- 
city of  the  first  attending  on  plentifulness  of  the 
second.  Not  even  in  those  remote  times  was  it  pos- 
sible at  once  to  have  a  cake  and  to  eat  it.  About 
the  sixth  century  B.  C,  the  Etruscans  entered  the 
market.  Amber  occurs  in  the  oldest  tombs  at  Cer- 
vetri,  and  its  exchange  for  bronze  wares  explains 
the  stamp  of  Etruscan  design  impressed  upon  many 
objects  now  in  the  Copenhagen  Museum.  Although 
the  materials  for  their  construction  were  Imported, 
the  discovery  of  the  moulds  in  which  they  were 
cast  proves  conclusively  the  weapons  and  imple- 
ments of  the  bronze  age  in  the  north  have  been  of 
home  manufacture.  Their  remarkable  beauty  and 
elaboration  tell  of  an  advance  in  taste  ensuing  upon 
the  development  of  commerce  they  sprang  from, 
while  the  system  of  ornament  adopted  in  them  be- 
trays an  oriental  origin.  Its  elements  were  proba- 
bly rooted  in  religious  symbolism— fire,  for  exam- 
ple, being  denoted  by  the  zig-zag;  the  sun,  by  the 
double  spiral  characteristic  of  Danish  bronze  work, 
although  found  as  well  on  the  pottery  of  the  bee- 
hive tombs  of  Mycenee. 

Has  electricity  much,  or  anything,  to  do  with 
boiler  explosions? 
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Harky  Hohn  is  now  well  in  sigbt  of  a  fund  that 
will  afford  Iiim  a  fresh  start  in  life.  The  Philadel- 
phia delegation  did  well  in  taking  him  to  the  Syra- 
cuse convention.  His  very  presence  was  a  great 
sermon  on  the  necessity  of  brotherly  help.  He  will 
soon  be  set  up  in  business;  and  it  may  be  that  Bro. 
Harry  Hohn  may  yet  become  a  merchant  prince  in 
the  new  line  that  is  about  to  open  for  him. 


THANKS   FOR    CONVENTION  DONATIONS. 


ExHiBiTOBS  at  tlie  Syracuse  Engineers'  Fair  have 
not  been  fully  reported,  it  seems.  As  we  go  to 
press  our  attention  is  called  to  the  fact  the  Stewart 
Heater  Co.,  and  R.  Brandt  (packing)  made  good  ex- 
hibits, as  well  as  those  mentioned  in  our  last  issue. 
In  our  next  number  we  hope  to  give  a  complete  list 
of  exhibitors  and  exhibits. 


Supreme  Council  meetings  afford  opportunities 
for  old  friendships  to  be  renewed.  Thus  Bro.  H. 
K.  Stroud,  Deputy  Supreme  Chief  Engineer  of  Min- 
nesota, was  delighted  to  meet  Bro.  Milo  Carrier,  of 
St.  Paul,  at  Syracuse.  Bro.  Stroud  was  also  ex- 
tremely pleased  to  meet  Bro.  Callison  as  well  as 
other  steamship  acquaintances  of  Auld  Lang  Syne; 
and  the  landsmen  could  not  separate  them.  The 
engineers  of  the  east  were  very  glad  to  see  the  del- 
egate from  beyond  the  big  river,  and  the  prompt 
Deputy  Supreme  Chief  of  Nebraska,  was  glad  to  be 
po  his  way  to  the  coast  to  smell  salt  water  again. 


ABSENT    IN   THE   BODY,  ETC. 


Bro.  Geo.  H.  Kellogg,  the  able  Secretary  of  the 
Committee  of  Arrangements,  through  whose  efforts 
the  officers  and  delegates  of  the  Supreme  Council, 
A.  0.  S.  E.,  were  so  admirably  entertained  while 
attending  their  sixth  Convention  at  Syracuse  the 
past  week,  writes  that  the  Committee  of  Arrange- 
ments, of  John  E.  Sweet  Council,  No.  6,  N.  Y.,  wish 
to  thank  the  following  firms,  etc.,  f(<r  donations  to 
assist  them  in  entertaining  the  officers  and  dele- 
gates. The  names  appear  in  the  order  the  contri- 
butions were  received: — 

Stilwell  &  Bierce,  Dayton,  O  f  5.00 

Albany  Steam  Trap  Co.,  Albany,  N.  Y   10.00 

Revere  Rubber  Co.,  Buffalo,  N.  Y   10.00 

Bradley  &  Co.,  Syracuse,  N.  Y   10.00 

Syracuse  Chilled  Plow  Works   10.00 

Frank  Hewlett,  agent  for  Boston  Belting 

Co.,  Syracuse,  N.  Y     5.00 

Syracuse  Consolidated  St.  R.  R.  Co.,  tickets  5.00 
Capt.  M.  P.  Brown,  Steamer  "N.  B.  Kirk"  .  5.00 
Chapman  Valve  M'fg.  Co.,  Indian  Orchard, 

Mass   5.00 

Jenkins  Brothers,  New  York   5.00 

Kirby  &  Miller,  Auburn,  N.  Y   5.00 

Rudolph  Brandt,  New  York   5.00 

Jefferson  Young,  Jr.,  agent  for  Wheeler  & 

Tappan  Co.,  Chicago   25.00 

Phcenix  Foundry,  Syracuse,  N.  Y   10.00 

The  kindness  of  the  above  contributors  and  the 
goodness  of  those  who  sent  their  goods  to  the  great 
exhibition  at  the  Alhambra  shall  never  be  forgot- 
ten, says  Bro.  Kellogg.  And  all  the  A.  0.  S.  E.  men 
throughout  the  country  will  say  "Amen." 

Since  Ihe  above  was  written,  we  have  received 
the  further  information  lhat  the  Engineers'  Fair 
was  a  success,  financially,  as  well  as  otherwise. 

"After  paying  ail  bills  we  had  a  balance  of  f  10," 
says  our  correspondent,  "which,  by  the  unanimous 
vote  of  the  John  E.  Sweet  Council,  was  given  to 
Bro.  Kellogg,  the  Secretary  of  the  Committee  of  Ar- 
rangements, but  Bro.  Kellogg  donated  it  to  the 
Harry  Hohn  Fund. 

''The  people  of  Syracuse  seemed  astonished  as 
they  gazed  upon  the  delegates  when  they  assembled, 
at  corner  of  Genesee  and  Salina  ttreets,  to  attend 
church.  'Why,  those  fellows  do  not  look  like  en- 
gineers, they  look  more  like  gentlemen,'  said  one 
'they  look  like  men  of  leisure,'  said  another.  'Yes, 
they  are  an  intelligent  lot  of  people,  certainly,'  re- 
sponded a  third. 

"Truly  they  were  gentlemen,  every  one  of  them. 
And  the  Syracusians  feel  proud  in  being  honored 
by  their  visit.  The  boys  of  No.  6  (John  E.  Sweet 
Council),  most  surely,  will  never  forget  'the  good 
old  time'  which  they  enjoyed  during  the  conven- 
tion just  closed.  The  face  of  every  delegate  will 
remain  in  the  memory  for  many  years  to  come,  es- 
pecially that  of  Bro.  Lightfoot,  of  Philadelphia. 
When  the  Council  and  delegates  and  friends  went 
to  Maple  Bay  for  an  outing  and  a  banquet,  after 
their  hard  work  the  previous  day  and  night,  Bro. 
Lightfoot  showed  himself  to  be  light  of  foot  in- 
deed, by  the  way  he  dashed  into  the  dancing  pavil- 
ion, as  soon  as  the  party  landed  from  the  steamer. 
Many  an  eye  was  dimmed  with  tears,  and  many  a 
side  ached  with  mirth  when  Bro.  Lightfoot  dashed 
off  in  a  dizzy  waitz  to  the  soul-stirring  strains  of 
Annie  Rooney. 

"The  last  of  the  manufacturers  to  take  his  de- 
parture was  Robert  Forsythe,  secretary  and  treas- 
urer of  the  Wheeler  &  Tappan  Co.  He  left  Friday 
night.  Robert  sent  up  word  that  he  wanted  to 
shake  with  the  boys  before  leaving,  whereupon 
Chief  Eagineer  Halbritter  adjourned  the  John 
Sweet  Council,  which  was  then  in  session,  and 'Bob' 
was  escorted  into  the  council  chamber,  where  he 
made  a  farewell  speach,  emphasizing  it  with  a  box 
of  cigars.  The  boys  will  stick  to  Bob;  you  can  just 
bet  on  that.  Look  out  for  them  when  they  come  to 
Chicago." 

The  Committee  of  Arrangements  (C.  A.  Halbnt- 
ter,  chairman;  Geo.  H.  Kellogg,  sec;  J.  H.  Benedict, 
treas.  ;W.  A.  Gleave,  and  G.  W.  Batheswell)  ac- 
knowledge receipt  of  a  standard  thermometer 
from  "that  company  of  Peabody,  Mass."  They  ex. 
press  the  hope  that  the  Committee  of  Arrangements 
for  '93  will  meet  with  great  success. 

The  World's  Fair  Convention  will  probably  see 
the  A.  O.  S.  E.  doubled  in  membership. 


The  following  letters  speak  for  themselves: 
House  of  Representatives. 

Syracuse,  N.  Y.,  June  19,  1891. 
Mr.  Jefferson  Young,  Jr., 

S.  C.  E.,  American  Order  of  Steam  Eogineers. 
Dear  Sir: — Replying  to  yours  of  the  13th  inst.,  I 
would  say  I  regret  exceedingly,  that  a  previous  en- 
gagement will  prevent  my  acceptance  of  your  kind 
invitation  to  be  with  you  at  the  opening  of  your 
B'air,  July  I3th.    I  do  not  expect  to  be  in  town. 

Yours  truly,   J.  J.  Belden. 
National  Marine  Engineers'  Beneficial  Asso. 

Detroit,  Mich.,  July  10,  1891. 
Jefferson  Young,  Jr.,  Esq. 

S.  C.  E.,  A.  O.  of  S.E.,  Syracuse,  N.  Y. 
Dear  Sib  &  Bro: — I  regret  very  much  my  inabil- 
ity to  be  present  at  your  reception  on  the  13th  inst. 
my  ofiacial  duties  demanding  my  presence  in  an- 
other section  at  that  time. 

Please  accept  my  best  wishes  for  the  success  of 
your  meeting. 
Thanking  you  for  your  kind  invitation, 

I  am,  yours  fraternally, 
John  H.  Galwey,  N.  P.,  M.  E.  B.  H. 
State  of  New  York,  Executive  Chamber. 

Albany,  July  6,  1891. 
Jefferson  Young,  Jr.,  Esq., 
Supreme  Chief  Engineer,  American  Order  of  S.  E. 

Dear  Sir:— Governor  Hill  desires  me  to  acknowl- 
ec'ge  your  letter  of  4th  instant,  inviting  him  to  be 
present  at  the  mass  meeting  of  engineers  and  me- 
clianics  in  Syracuse  on  July  13th  during  the  annual 
session  of  the  Supreme  Council,  American  Order  of 
Steam  Engineers. 

The  Governor  greatly  regrets  that  his  engage- 
ments for  that  day  deprive  him  of  the  pleasure  of 
accepting  your  kind  invitation.  Expressing  his  ap- 
preciation of  your  courtesy,  I  remain,  Yours  very 
respectfully,  I.  S.  Williams,  Private  Secretary. 
Sibley  College  University. 

ITHICA,  N.  Y.,  July  19,  1891. 
Mb.  Jeffebson  Yoong,  Jb., 

Syracuse,  N.  Y. 
Sir: — Referring  to  the  proposed  meeting  of  Mon- 
day, I  am  very  sorry  to  be  comxelled  to  say  that  I 
am  unexpectedly  called  upon  to  go  East  that  day  to 
meet  an  important  business  engagement,  and  am 
thus  disappointed  in  my  hope  of  meeting  you  at 
Syracuse  on  that  day. 

I  am  very  sorry,  indeed,  but  hope  that  I  may  en- 
joy better  fortune  at  some  future  time.  Yours  very 
truly,  R.  H.  Thurston. 

P.  M.  Arthur,  Chief  of  the  Brotherhood  of  Loco- 
motive Engineers,  also  sent  his  regrets  for  inability 
to  be  present  at  the  A.  0.  S.  E.  convention.  His 
letter  has  been  mislaid,  unfortunately.  He  spoke 
very  highly  of  the  Order  of  which  Mr.  Jefferson 
Young,  Jr.,  is  chief. 

Lieutenant  Governor  Edward  F.  Jones,  of  Bing- 
hampton,  N.  Y.,  had  also  sent  a  letter  saying  he  was 
afraid  he  would  not  be  able  to  be  present.  But 
where  there's  a  will  there's  a  way,  ana  he  managed 
to  avail  himself  of  the  opportunity  to  meet  the 
American  Order  ol  Steam  Engineers  in  full  blast. 


ANOTHER   BOILER  EXPLOSION. 


A  despatch  from  Stanton,  Mich.,  dated  the  20th 
inst.  (Monday)  says: 

A  boiler  explosion,  in  which  two  persons  were 
killed  instantly  and  one  was  injured  so  that  he  died 
shortly  afterward  and  several  others  were  badly  cut 
and  bruised,  occurred  in  Perkin  Brothers'  saw-mill 
at  Lakeview,  this  county,  late  this  afternoon.  The 
list  of  the  killed  is  as  follows:  R.  C.  Gregory,  Ed- 
die Gregory,  his  sou,  aged  13  years,  and  E.  G.  Pe- 
ters. Gregory,  who  was  the  fireman,  was  talking 
with  his  son  near  the  door  of  the  boiler-room,  when 
the  explosion  occurred,  and  both  were  horribly 
mangled  and  instantly  killed.  E.  G.  Petsrs,  who 
was  one  of  the  proprietors  of  the  mill,  was  blown 
some  distance  and  so  fearfully  cut  and  bruised 
that  he  died  within  an  hour.  Several  of  the  other 
employes  in  the  mill  escaped  with  scalp  wounds 
and  bruises.  The  dome  of  the  boiler  and  other 
large  pieces  of  iron  were  blown  from  forty  to  fifty 
rods.  The  cause  of  the  explosion  is  supposed  to 
have  been  lack  of  water. 


July  25,  1891. 
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ELECTRICITY. 


VI -THE   ELECTRIC  MOTOR. 

A  so-called  "eicpert"  electrician  would  probably 
lead  up  to  the  dynamo  before  treating  of  the  elec- 
tric motor.  Bat  we  take  the  motor  first — for  two 
reasons:  1,  because  the  motor  was  in  existence, 
and  in  operation,  before  the  main  principle  of  the 
dynamo  was  discovered,  and  long  before  the  word 
itself  was  coined  out  of  the  Greek  term  dynamis 
(force);  2,  because  to  run  an  electric  motor  is  a  far 
simpler  task  than  to  operate  a  dynamo,  and  a  mo- 
tor man  learns  his  business  much  quicker  and  eas- 
ier than  the  dynamo  tender  is  educated  to  the  re- 
quirements of  his  position.  Then,  to  make  an 
electrician  out  of  a  piactical  engineer,  the  easiest 
way  for  him  to  proceed  is  by  way  of  the  electric 
motor.  Let  him  have  charge  of  a  motor,  until  he 
gets  acquainted  therewith  and  understands  it. 
Then  he  can  undertake  the  care  of  the  greater  and 
more  important  machine,  the  dynamo,  with  more 
confidence  a  great  deal.  That  is  the  common  sense 
way,  and  the  plan  in  keeping  with  the  methods 
adopted  in  schools  and  colleges,  namely  learning 
the  easiest  lesson  first. 

Nnmerous  machines  were  constructed  to  make 
use  of  electricity  to  develop  power  after  the  dis- 
covery of  electro-magnetic  action  by  Oersted  in 
1819.  "The  principle  of  construction  in  all  these 
machines,"  as  a  recent  oook  states,  "consisted  in 
energizing  electro-magnets  by  a  battery  current, 
and  by  their  attraction  and  repulsion  producing 
mechanical  action,  either  rotary  or  oscillating." 
The  most  noted  makes  of  those  motors  are  men- 
tioned on  pages  191  and  192  of  the  Elements  of  Dy- 
namic Electricity  and  Magnetism  (by  Atkinson), 
wherein  it  is  said  that  "from  1830  to  1873  various 
motors  of  the  above  kinds  were  constructed,  and 
attempts  made  to  operate  machinery  and  propel 
boats  and  cars  with  them;  one  of  the  most  noted  of 
these  experiments  having  been  made  by  Jacobi 
with  his  motor  at  St.  Petersburg  in  1838.  with 
which  he  propelled  a  boat  on  the  Neva,  carrying  14 
passengers,  at  the  rate  of  three  miles  an  hour,  em- 
ploying, first  a  Daniell  battery  of  320  cells,  and 
subsequently  a  Grove  battery  of  138  cells." 

The  motor  in  that  period  was  not  working  well, 
because  sufBcient  current,  to  make  it  powerful 
enough,  could  not  be  obtained. 

The  cylinder  electric  machine  was  the  best  mode 
to  obtain  electricity  "In  large  quantities"  for  a 
long  time.  It  was  considered  much  better  than 
"the  plate  machine,"  in  many  respects.  It  con- 
sisted of  a  hollow  cylinder  of  glass  (the  substance 
rubbed) ,  supported  on  brass  bearings,  which  re- 
volved in  upright  pieces  of  wood  attached  to  a  rec- 
tangular base;  a  cushion  of  leather  stuffed  with 
horse  hair  (the  rubber),  fixed  to  a  pillar  of  glass 
furnished  with  a  screw  to  regulate  the  pressure  on 
the  cylinder;  and  a  cylinder  of  metal  or  wood  cov- 
ered with  tin-foil  {the  conductor  or  reservoir  to 
hold  the  electricity),  mounted  on  a  glass  stand,  and 
terminated  on  one  side  by  a  series  of  points  to 
draw  the  electricity  from  the  glass,  and  on  the  oth- 
er side  by  a  brass  ball.  In  order  to  keep  the  rub- 
ber and  conductor  warm  and  dry,  Konalds  (in  1823) 
placed  them  on  hollow  glass  tubes  with  lamps 
burning  underneath.  A  more  uniform  warmth  was 
obtained  by  placing  a  piece  of  metal  about  6  in- 
ches square,  heated  by  an  argand  lamp,  beneath 
the  cylinder.  A  flap  of  oiled  silk  was  attached  to 
the  rubber  to  prevent  the  dissipation  of  the  elec- 
tricity. And  the  surface  of  the  leather  cushion  was 
smeared  with  metallic  amalgams  to  improve  the 
excitement. 

But  electricity  for  motor  purposes  was  obtained, 
as  already  intimated,  from  chemical  action.  Elec- 
tricity obtained  from  a  chemical  ba'  tery  is  the  best 
for  telegraphic  and  numerous  other  purposes.  But 
for  developing  power  It  was  a  failure,  except  as  an 
interesting  phenomenon  more  to  satisfy  curiosity 
than  for  useful  work . 

Electro-magnetic  machines  were  in  time  devel- 
oped, Siemens  and  Wilde  taking  the  lead.  And 
Hiemens  and  Wheatstone  produced  the  first  edi- 
tion, so  to  speak,  of  the  modern  dynamo.  The 
word  "dynamo'"  was  first  used,  at  least  as  a  mame 
for  an  electric  macliine,  by  Dr.  Werner  Hiemens  in 
a  communication  to  the  Berlin  Academy,  dated 
.Jaunary  17,  1867.    And  dynamo  is  ever  since  the 


common  name  for  the  machine  which  generates  the 
electric  current  in  really  very  "large  quantities,"  or 
to  a  powerful  extent. 

We  will  ?ay  no  more  about  the  dynamo,  at  pres- 
ent, except  just  mention  that  the  steam  engine 
drives  the  armature  of  the  dynamo,  which  thus 
(and  on  account  of  its  environments)  generates  the 
electricity.  From  the  dynamo  the  current  is  con- 
ducted into  electric  motors,  far  or  near,  stationary 
or  moving,  and  by  each  motor  converted  into  me- 
chanical energy  wherever  wanted. 

When  it  was  accidentally  discovered,  at  the  Vien- 
na Exposition  of  1873,  that  a  Gramme  electric  ma- 
chine made  another  Gramme  machine  "run,"  when 
the  two  were  connected  by  wires,  a  new  era  in  ap- 
plied electricity  commenced.  The  reversibility  of 
electrical  energy  had  been  known  theoretically  be- 
fore. But  at  the  time  mentioned  it  was  practically 
demonstrated.  And  soon  afterwards,  electricians 
ventured  to  set  up  a  central  electrical  power  house, 
where  powerful  dynamos  (by  power  derived  from 
steam  engines)  generated  powerful  electric  current, 
which  current  they  conveyed  by  wires  to  motors  on 
street  cars.  It  was  at  first  "a  venture."  Theoreti- 
call.y  the  electricians  knew  what  they  were  doing, 
but  they  were  influenced  by  "honest  doubt"  to 
such  an  extent  as  to  place  two  motors  on  a  car,  in- 
stead of  a  larger  one,  thinking  that  if  one  of  a  pair 
failed  the  other  might  "pan  out"  all  right. 

Stationary  motors  have  also  become  very  numer- 
ous. They  are  used  advantageously  where  me- 
chanical power  is  necessary.    A  boiler  recently  ex- 
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ploded  in  a  large  printing  office,  in  Chicago,  de- 
stroying the  whole  power  plant,  killing  several 
persons  and  injuring  others.  This  occurred  on  a 
Saturday  afternoon.  On  the  following  Monday 
morning  an  electric  motor  was  installed,  connected 
to  the  Edison  main  electric  circuit  in  the  locality, 
and  the  work  of  the  printing  office  i^roceeded  "as 
if  nothing  had  happened,"  as  it  were. 

It  would  have  tuken  several  days,  if  not  weeks, 
to  rebuild  and  equip  the  power  plant  on  the  old 
style.  The  advantages  of  an  electric  motor  are 
numerous,  and  the  benefits  very  great.  Ana  steam 
boilers  and  engines  are  bound  to  become  few  and 
far  between,  in  our  cities.  The  steam  engines  and 
boilers  will  still  be  there,  but  they  will  be  concen- 
trated. Instead  of  being  scattered,  as  hitherto, 
they  will  be  all  in  one  place  (in  a  district)  and  their 
power  will  be  utilized  by  means  of  the  electric  mo- 
tor. The  condition  of  many  a  hard-working  engi- 
neer will  thus  be  improved.  Instead  of  being  half- 
killed  in  a  hot  engine  room,  he  will  merely  have  to 
keep  an  eye  on  the  electric  motor,  and  see  that  the 
connections  and  the  machinery  are  working  all 
right. 

The  engraving  on  this  page  (Fig.  4)  affords  a 
view  of  the  Edison  new  style  80-horse  power  sta- 
tionary motor.  This  neat  little  machine  is  less 
than  83  Indies  high,  and  will  occup.y  a  floor  space 
of  only  105  1-lG  inches  by  G8  3-8  inches.  It  is  heav- 
ier than  it  looks,  however,  and  turns  the  scale  at 
about  lfi,200  pounds.  The  pulley  is  2G  inches  in 
diameter,  with  a  IS-inch  face,  and  3.}  inch  bore.  Its 
rated  speed,  with  a  current  of  110  volts,  is  530  revo- 
lutions per  minute;  the  belt  speed  per  minute  being 
3,328.  This  will  develoj)  all  the  power  that  may  be 
required  up  to  80  horse  power  (and  over) .    It  is 


adapted  for  all  kinds  of  work  where  constant  speed 
is  required  with  an  intermittent  load,  such  as  in  the 
operation  of  lathes,  circular  &aws,  printing  presses, 
etc.  It  IS  automatic  in  regulation,  due  wholly  to  a 
particular  method  of  winding,  and  not  to  mechan- 
ical governors. 

The  figure  and  letters  80  K.  W.  will  be  observed 
on  the  top  part  of  the  cut.  A  kilo-watt  (K.  W,), 
one  thousand  watts,  is  equivalent  to  one  electrical 
horse  power.  It  should  be  noted  here  that  there  is 
a  considerable  difference  between  a  mechanical  and 
an  electrical  horse  power.  The  latter,  as  already 
stated,  is  equivalent  to  1,000  watts,  while  the  me- 
chanical horse  power  is  equivalent  to  about  746 
watts,  being  very  nearly  25  per  cent  less.  This  dif- 
ference has  been  made,  probably,  to  cover  to  some 
extent  the  loss  of  energy  in  the  conversion  of 
power  from  the  steam  engine  to  the  dynamo,  from 
which  the  motor  receives  its  current.  Thus  an  en- 
gine of  80  h.p.  (59,680  watts)  corresponds  approxi- 
mately to  a  dynamo  of  80  h.p.  (80,000  watts). 
electeicaij  units. 

A  watt  (so  called  after  the  famous  engineer  James 
Watt)  is  the  electrical  unit  of  power,  adopted  in  re- 
spouse  to  the  proposal  of  Dr.  C.  W.  Siemens,  and  is 
equivalert  to  the  force  conveyed  by  a  current  of 
one  ampere  through  a  difference  of  potential  of  one 
volt,  or  a  resistance  of  one  ohm.  In  other  words,  it 
is  the  amount  of  work  necessary  to  raise  one 
coulomb  to  one  volt. 

A  coulomb  (named  after  the  French  electrician 
Coulomb)  is  the  quantity  of  electricity  conveyed  in 
one  second  b.y  the  current  produced  by  an  electro- 
motive force  of  one  volt,  acting  in  a  circuit  having 
a  resistance  of  one  ohm,  or  the  quantity  produced 
by  one  ampere  in  one  second.  It  was  formerly 
called  a  weber.  In  further  explanation  of  this  elec- 
trical unit,  a  modern  author  says:  "A  ten-ampere 
current  flowing  for  one  second,  or  a  one-ampere 
current  flowing  for  ten  seconds  represents  ten  cou- 
lombs. And  since  there  are  3,600  seconds  in  an 
hour,  3,600  coulombs  equal  one  ampere-hour." 

The  principal  units,  however,  are  the  volt,  the 
ampere,  and  the  ohm,  adopted  in  honor  of  Volta, 
Ampere,  and  Ohm.  If  we  compare  the  flow  of  elec- 
tricity on  the  outside  of  a  conductor  to  the  flow  of 
water  through  a  pipe,  which  is  a  popular  analogy, 
we  may  say  that  the  amperage  of  the  electric  cur- 
rent is  equivalent  to  the  flow  or  quantity  (volume) 
of  the  water,  while  the  voltage  or  strength  of  the 
current  resembles  the  force  or  head  of  the  water; 
and  the  resistance,  expressed  in  ohms,  which  the 
wire  gives  to  the  current,  corresponds  (more  or  less) 
to  the  friction  which  the  water  has  to  overcome  in 
the  pipe.  And  to  ascertain  the  power  of  an  electric 
current,  we  have  to  multiply  the  amperes  (quanti- 
ty) by  the  volts  (force)  divided  hy  the  ohms  (resist- 
ance). 

One  ampere  is  so  much  electricity  as  will  have 
the  force  of  one  volt  operating  in  a  circuit  which 
gives  a  resistance  of  one  ohm. 

One  volt  is  the  electro-motive-force  (E.  M.  F.) 
which  produces  a  current  of  one  ampere  in  a  circuit 
having  a  resistance  of  one  ohm.  One  who  ought  to 
know  states  that  the  standard  volt  of  to-day  is 
about  ten  per  cent  less  than  the  electro-motive- 
force  of  a  Darnell's  sulphate  of  copper  cell. 

One  ohm  is  the  degree  of  resistance  in  a  circuit, 
or  conductor  (wire),  in  which  a  potential  difference 
of  one  volt  produces  a  current  of  one  ampere.  The 
word  potential,  in  this  connection,  means  the  ener- 
gy that  moves  a  volume  of  one  ampere  in  spite  of 
the  one- ohm  resistance. 

There  has  been  more  trouble  concerning  the  ohm 
than  any  other  electrical  unit.  The  resistance  was 
formerly  expressed  by  a  given  length  of  a  wire  of  a 
given  gauge,  which  worked  very  confusingly.  The 
ohm,  as  generally  adopted  to-day,  is  equal  to  the 
resistance  of  a  column  of  pure  mercuiy  one  square 
millimeter  in  section  and  106  centimeters  in  length 
at  a  temperature  of  zero  Centigrade.  This  value 
was  decided  upon  by  the  International  Congress  of 
Electricians  at  Paris,  m  1884,  and  is  recognized  as 
the  "legal"  ohm.  Previous  to  that,  the  British  As- 
sociation unit  of  resistance,  or  B.  A.  ohm,  which  is 
equal  to  1.0112  legal  ohms,  had  been  in  general 
use. 

"Ohm's  law"  is  an  expression  often  met  with  in 
electrical  literature,  and  might  as  well  be  mentioned 
here.    It  Is  the  statement  of  the  fact,  by  the  Ger- 
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man  electrician  G.  S.  Ohm,  that  the  strength  or  in- 
tensity of  an  electric  current  is  directly  proportion- 
al to  the  electro-motive-force,  and  inversely  pro- 
portional to  the  resistance  of  the  circuit;  or,  in 
other  words,  the  power  of  the  current  varies  exactly 
as  the  electro- motive-force  (voltage),  by  which  the 
current  is  driven,  vp.ries,  subject  to  the  variation 
caused  by  difference  in  the  resistance,  which  is  also 
exactly  proportional  the  other  way. 

Other  units,  of  which  it  would  be  well  for  an  en- 
gineer to  know,  are  the  dyne  and  the  erg.  The 
dyne,  which  is  from  a  Greek  word  meaning  force, 
and  no  doubt  suggested  the  name  dynamo,  is  the 
unit  of  force  in  the  Centimeter-Gram-Second  (C.  G. 
S.)  system  of  physical  units,  namely  the  force  which 
acting  on  a  gram  for  a  second,  generates  a  velocity 
of  a  centimeter  per  second. 

The  erg  is  the  unit  of 
work  or  energy  in  the  C. 
G.  S.  system  and  it  is 
the  amount  of  work  done 
by  a  dyne  (of  force)  wor- 
king through  a  distance 
of  one  centimeter.  In 
other  words  it  is  the  a- 
mount  of  energy  expen- 
ded in  moving  a  body 
one  centimeter  against 
a  forge  of  one  dyne.  One 
foot  pound  is  equal  to 
13,560,000  ergs.  And 
when  we  bear  in  mind 
that  a  mechanical  horse 
power  is  equivalent  to 
a  lift  of  33,000  pounds 
at  the  rate  of  one  foot 
per  minute,  it  becomes 
evident  that  the  erg  is 
but  a  very  small  portion 
of  a  horse  power.  And 
for  practical  purposes, 
the  horse  power  is  the 
most  convenient  for  an 
engineer  to  base  his  cal- 
culations upon.  This  is 


parts.  All  these  machines  are  standardized,  and 
parts  made  interchangeable .  To  know  the  name  of 
each  part  will  be  convenient  even  in  ordering  du- 
plicates at  any  time.  And  remembering  the 
names  of  the  parts  will  clear  the  way  very  much 
when  we  proceed  to  explain  the  construction  of  a 
dynamo.  For  the  parts  of  the  dynamo  are  similar 
to  a  great  extent  to  those  of  the  motor.  The  dyna- 
mo is  generally  much  larger  and  has  to  supply  cur- 
rent to  a  number  of  motors.  Then  the  motor  is 
built  more  compactly,  as  it  is  more  exposed  to'dust 
and  rough  usage.  Both  machines,  however,  have 
to  be  properly  installed  and  cared  for,  but  there  is 
nothing  difficult  about  either;  a  clear  head  and 
common  sense,  together  with  a  little  mechanical 
knowledge  being  the  necessary  stock  in  trade  of  a 
motor  man. 


Fig.  5.— Parts  of  the  Edison  Old  Style  Stationary  Motok. 


Fig.  6.— Parts  of  the  Edison  Standard  Motoe. 


the  unit  he  has  been  accustomed  to  with  his  en- 
gine, and  the  same  horse  power,  with  about  33  per 
cent  added  thereto,  gives  him  the  horse  power  unit 
for  calculating  the  power  of  the  electric  motor. 

THE  EDISON  MOTOE  DISSECTED. 

Although  the  fellow  who  cut  up  the  organ  to  see 
where  the  music  came  from  did  not  gain  much  by 
his  investigation, it  is  a  fact  that  the  famous  George 
Stephenson  gained  an  insight  into  the  construction 
of  his  father's  family  time  piece  when  he  pulled  the 
clock  to  pieces,  and  endeavored  to  put  it  together 
again. 

We  shall  not  find  the  electricity  by  examining 
the  electric  motor  piece  by  piece,  but  it  will  be  very 
convenient  to  know  the  names  of  the  different 


Plugs.  L  &  M  Pillow  Block  Bearing.  1  <fe  m  Kings. 
N  Cap  Screws.  O  Dowell  Pins.  P  Rails,  p  Lag 
Screws.  Q  Rail  Bolts.  R  Rocker  Arm.  S  Brush 
Holders  for  small  sizes  of  motors,  s  Brushes  for 
small  sizes  of  motors.  T  Brush  Holders  for  large 
sizes  of  motors,  t  Brushes  for  large  sizes  of  mo- 
tors. U  Connecting  Board.  V  Brush  Holder  Ca- 
bles. W  Carbon  Brush  Holders,  w  Carbon  Brushes. 
X  Pet  Cocks.    Y  Eye  Bolt. 


In  the  cuts  showing  the  parts.  Figs.  5  and  6,  we 
show  the  old  and  the  present  style  of  the  Edison 
motor.  Fig.  6  (new  style)  shows  the  parts  of  the 
standard  motor  represented  by  Fig.  4,  only  the 
parts  are  those  of  a  ten-horse-power  size. 

It  will  be  noticed  that  some  of  the  parts  differ 
very  much  in  the  old  and  new  styles.  The  old  bed 
plate  (F)be9rs  hardly  a  resemblance  to  the  new  one 
(4).  The  old  armature  (A)  differs  from  the  new  (38). 
Comparisons  of  other  parts  may  be  readily  made. 
Names  of  Parts  (Old  Motor.) 

A  Armature.  B  Commutator.  C  Shaft,  c  Pul- 
ley Key.  D  Pulley.  E  Keeper.  F  Bed  Plate.  G 
Field  Coils.  H  Keeper  Bolts.  I  Washer,  i  Pillow 
Block  Bolts.   J  &  K  Pillow  Blocks,    j  &  k  Oil  Hole 


List  of  Parts  of  Edison  Standard  Motor, 


No.  1. 
No.  2. 
No.  3. 
No.  4. 
No.  5. 
No.  6. 
No.  7. 
No.  8. 
No.  9. 


to 


No, 
No, 
No 


No.  26. 
No.  27. 


Rails. 

Lag  screws  for  rails. 
Adjusting  screws  for  rail. 
Bed  plate. 

Zinc  bases  for  fields. 
Bolts  for  securing  same  to  bed  plate. 
Pole  Pieces. 

Bolts  for  securing  same  to  zinc  bases. 
Lower  terminals  for  motor  leads  secured 
front  side  of  pole  pieces. 
No.  10.  Bolts  for  securing  same  to  pole  pieces. 
Mo.  11.  Motor  leads  from  lower  terminals  to  head 
board. 

No.  12.  Field  coils  and  cores. 

No.  13.  Lower  screws  for  attaching  field  cores  to 
pole  pieces. 

No.  14.  Bolts  for  attaching  keeper  to  pole  pieces. 
No.  15.  Washers  for  same. 
No.  10.  Keeper. 

No.  17.  Back-board  and  field  coil  terminal  blocks. 
No.  18.  Bolts  for  attaching  same  to  keeper. 
No.  19.  Motor  head-board. 

No.  20.  Bolts  for  attaching  seme  to  front  side  of 
keeper. 

21.  Stop-stud  for  the  motor  head-board  switch. 

22.  Motor  head-board  field  terminals. 

23.  Left-hand  motor  lead  terminal  and  switch 

tongue  complete. 
No.  24.  Right-hand  motor  lead  terminal  for  head- 
board. 

No.  25.  Motor  head-board  switch  bar,  including 
tongue,  stud  and  nut  complete. 
Data  Plate. 
Name  plate. 

No.  28.  Lower  half  of  self-oiling   bearing,  com- 
mutator end. 

No.  29.  Lower  and  upper  half  of  self-oiling  bear- 

.  ing,  pulley  end. 
No.  30.  Bolts  for  fecuring  self-oiling  bearing  to 

base  plate,  either  pulley  or  commutatoi 

end. 

No.  31.  Dowell  pins  for  same. 

No.  32.  Drip-cock  for  self-oiling  bearings,  either 

pulley  or  commutator  end. 
No.  33.  Shell  for  self -oiling  bearings,  either  pulley 

or  commutator  end. 
No.  34.  Ring  for  self-oiling  bearings,  either  pulley 

or  commutator  end. 

35.  Bolts  for  securing  upper  half  to  lower  half 
of  self-oiling  bearings,  either  pulley  or 
commutator  end. 

36.  Upper  half  of  self-oiling  bearings,  commu- 
tator end. 

37.  Brass  plugs  for  closing  oil-holes  of  upper 
half  of  self-oiling  bearings,  either  pulley 
or  commutator  end. 

Armature  complete. 
Commutator  complete. 
Fibre  ring  for  commutator. 
Brass  terminal  for  end  of  armature  coils. 
No.  42.  Armature  pulley  key. 
No.  43.  Armature  pulley. 
No.  44.  Brush  yoke. 
No.  45.  Bolt  for  securing  same. 
No.  46.  Spring  washer  for  use  with  No.  45,  for  ad- 
justing tension  on  joke. 
No.  47.  Thumb-screw  for  yoke  to  secure  same  to 

prevent  lateral  motion. 
No.  48.  Brtish  holder  stud. 
No.  49.  Insulating  block  for  brush  holder. 
No.  50.  Insulating  rings  for  brush  holder. 
No.  51.  Brass  washers  for  brush  holder  terminals. 
No.  52.  Brass  nuts  for  brush  holder  studs. 
No.  53.  Brass  pressure  trough  for  brush  holder. 
No.  54.  Bolt  for  securing  brushes  in  brush  holder. 
No.  55.  Internal  rigid  cylinder  for  brush  holder. 
No.  56.  External  movable  cylinder  for  brush  holder. 
No.  57.  Spring  for  adjusting  tension  between  in- 
ternal and  external  cylinder  of  brush 
holder. 


No. 


No. 


No. 


No.  38. 
No.  39, 
No.  40. 
No.  41. 
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No.  58.  Screw  for  adjusting    tension   of  spring. 

Xo.  59.  Screw  cam  for  holding  brush  out  of  contact 
■with  commutator. 

No.  60.  Bolt  for  securing  internal  cylinder  rigidly 
upon  brush  holder  stud. 

No.  61.  Brush  holder  cables. 

No.  62.  Motor  brushes,  either  side. 

No.  63.  Brush  holder  troughs. 

No.  64.  Brush  holder  complete. 

Mo.  65.  Wire  screen  for  use  between  held  coils  pro- 
tecting armature. 

No.  66.  Brush  filing  jig. 

No.  67.  Motor  wrench. 


THE   SUPREME   COUNCIL  MEETING. 

In  the  hurry  ot  setting  up  our  report  of  the  first 
day's  proceedings  of  the  Syracuse  Convention,  in 
last  week's  issue,,  the  name  of  H.  G.  Connors  ap- 
pears as  a  delegate  from  New  .Jersey.  He  is  the 
Grand  Chief  Engineer  of  Pennsylvania,  and  his 
name  should  have  appeared  with  the  Pennsylvania 
delegation. 

After  the  Supreme  Chief  Engineer,  Jefferson 
Young,  Jr..  had  taken  the  chair,  and  the  various 
oflBcers  being  in  their  proper  stations,  the  Supreme 
Council  proceedings  were  opened  by  the  singing 
of  the  national  anthem,  ''My  Country,' Tis  of  Thee," 
and  prayer  by  Acting  Chaplain,  C.  M.  Baker,  (irand 
Chief  of  Michigan. 

The  Committee  on  Credentials  was  next  appoint- 
ed by  the  Chair.  The  Kecording  Engineer  not  be- 
ing present  on  Monday  morning,  the  meeting  ad- 
journed to  Tuesday  morning,  July  14,  at  8  a.m. 
Then  the  Committee  on  Credentials  presented  their 
report,  which  certified  that  the  delegates  from 
Massachusetts,  Connecticut,  New  York,  New  Jer- 
sey, Pennsylvania,  Ohio,  Michigan,  Missouri,  Min- 
nesota, and  Nebraska  were  entitled  to  seats  on  the 
floor.  The  report  was  accepted.  The  minutes  of 
the  fifth  annual  meeting  (at  Philadelphia,  last 
yeai)  were  then  read,  which  occupied  an  hour  and 
forty  minutes.  The  minutes,  as  read,  were  accept- 
ed. 

The  Supreme  Treasurer  reported  the  per  capita 
tax  fully  paid,  and  in  the  treasury. 

Reports  of  officers  and  standing  committees 
were  next  received,  and  accepted.  The  committees 
were  then  discharged. 

The  following  committees  were  then  appointed, 
by  the  Chair;  namely  the  Committee  on  Ritual, 
Mutual  Benefit,  Rules  and  Good  of  the  Order,  Fi- 
nancial and  Auditing,  Ways  and  Means,  and  Law 
and  Constitution. 

The  Supreme  Council,  at  this  point,  adjourned  to 
meet  at  1  p.  m.  the  same  day  (Tuesday).  The  first 
business  in  order,  after  adjournment,  were  the  re- 
ports of  Committees,  which  were  received  and  ap- 
proved. The  Report  of  the  Supremo  Corresponding 
Engineer,  and  also  that  of  the  Supreme  Treasurer 
Engineer  were  also  read,  received  and  approved. 
The  Council  then  proceeded  to  business,  in  regular 
form,  as  laid  down  in  the  Constitution,  in  the 
course  of  which  the  amendments  to  the  Constitu- 
tion were  reached.  These  amendments  consisted 
of  some  125  different  articles  and  sections,  many  of 
which  were  passed  on  first  reading,  while  others 
were  the  subjects  of  warm  discussions,  one  article 
alone  occupying  the  Council  two  hours  and  forty 
minute.'i.  The  day  was  very  warm  and  with  two  or 
three  exceptions  the  members  divested  themselves 
ot  coats  and  vests  to  do  battle  in  the  interest  of  the 
Order. 

At  6  p.m.,  while  the  amendments  were  under 
consideration  there  was  an  adjournment  for  an 
hour,  for  supper.  On  reassembling,  at  7  o'clock, 
the  Supreme  Chief  and  nearly  all  the  members  were 
in  their  places  sharp,  and  forthwith  proceeded  to 
consider  the  portions  of  the  amendments  that  had 
not  been  di.'iijosed  of.  The  Council  continued  hard 
at  work,  on  this  busine.is,  until  12.30  a.  m.,  whefl  a 
ten  minutes'  recess  was  taken  to  partake  of  a  lunch 
provided  by  Merrick  Cowles,  of  Chicago,  which  was 
"ably  seconded"  by  cooling  drinks  supplied  by 
Deputy  Supreme  Chief,  H.  K.  Stroud,  of  Minnesota. 
All  were  delighted  with,  and  refreshed  by  the 
Innch  and  cooling  drinks,  and  returned  to  their 
work  at  which  they  continued  until  2:30  on  Wed- 
nesday morning,  by  which  time  the  work  on  the 
amendments  had  nearly  been  completed.  But,  by 
this  time,  the  members  were  so  tired,  after  such  a 


long  session  (19  hours,  minus  the  two  recesses) ,  that 
they  agreed  to  adjourn  for  four  and  one-hall  hours. 
They  met  again  at  7:30  a.  m.  July  15,  and  finished 
the  work  of  amending  the  Constitution. 

Prior  to  the  closing  of  that  session,  a  very  agree- 
able plan  was  introduced  by  which  the  per  capita 
tax  will  be  aboUshed,  and  which  created  great  in- 
terest and  enthusiasm  on  the  part  of  all  present. 
And  it  was  accepted  by  a  rising  vote. 

Noon  (of  Wednesday)  now  having  arrived,  the 
Council  adjourned  to  meet  at  7:30  July  16.  Wed- 
nesday afternoon  and  evening  were  given  up  to 
pleasure  and  recreation.  The  members  with  their 
ladies  and  friends  convened  at  the  Empire  House, 
at  2  o'clock.  Thence  they  took  cars,  under  the 
guidance  of  the  John  E.  Sweet  Council,  to  the  steam 
boat  which  conveyed  them  to  Maple  Bay,  on  Lake 
Onondaga,  a  distance  of  some  six  miles,  and  a  most 
delightful  resort,  one  of  several  on  this  beautiful 
lake.  The  members  amused  themselves  by  dancing, 
nine-pins,  etc.,  until  5:30  when  they  all  assembled 
at  the  Maple  Bay  Hotel  and  did  justice  to  a  most 
elegant  banquet  which  had  been  prepared  by  the 
proprietor,  Mr.  Baker. 

The  return  from  Bay  View  was  by  moonlight,  and 
was  very  thoroughly  appreciated.  It  was  half  past 
ten  when  the  party  reached  Syracuse. 

The  Council  met  again  at  7:30  a.  m.,  July  16, 
(Thursday).  Supreme  chief  Jefferson  Young  was 
promptly  in  the  Chair.  Action  on  the  report  of  the 
Committee  on  Mutual  Benefit  having  been  deferred 
was  at  this  juncture  taken  up,  when  it  was  resolved 
that  the  Mutual  Benefit  Fund  be  abolished,  and 
that  the  Mutual  Benefit  Fund  be  made  co-existent 
with  the  memburship  of  the  Order,  that  is  making 
every  member  a  beneficiary;  and  that  hereafter 
every  man  taken  into  this  Order  will  be  required  to 
pass  a  medical  examination,  and  that  each  member 
be  furnished  with  a  certificate  of  insurance  to  the 
amount  of  $2,000,  payable  at  dtath  or  total  disabili- 
ty. A  very  animated  discussion  took  place  as  to 
what  constituted  "total  disability."  And  it  was 
finally  decided  that  the  loss  of  tvro  legs,  or  of  two 
arms,  or  of  both  eyes,  or  of  paralysis  (so  as  to  be 
unable  to  use  one's  limbs)  should  be  considered  as 
total  disability. 

Another  very  important  resolution  was  passed, 
one  of  great  interest,  not  only  to  this  Order,  but  to 
all  steam  engineers  generally,  namely  to  build 

A  HOME  FOE  DISABLED  ENGINEERS. 

The  council  authorized  the  Board  of  Trustees, 
who  were  ai^pointed  a  Committee  to  take  charge  of 
the  matter,  to  take  such  action,  as  they  might  deem 
proper,  as  soon  as  possible,  to  bring  the  matter  be- 
fore the  attention  of  business  men,  and  to  select  a 
sight  for  the  Home. 

At  a  meeting  of  the  Board  of  Trustees,  action  was 
taken,  and  sub-committees  appointed  to  carry  for- 
ward the  work  of  collecting  a  fund,  etc. 

Rule  14  being  in  order,  the  Council  proceeded  to 
elect  officers  for  the  ensuing  term  of  two  years. 
The  Supreme  Chief  Engineer,  and  the  Supreme 
First  Assistant  Engineer,  having  been  elected  at  the 
Philadelphia  meeting  (last  year)  for  a  term  of  three 
years,  were  not  considered;  and  they,  with  the  fol- 
lowing newly  elected  officers,  will  continue  in  office 
until  the  next  Supreme  Council  meeting, which  will 
be  held  in  Chicago  in  1893.  The  following  were 
elected: 

Charles  E.  Jacks,  Boston,  Mass., — Supreme  Re- 
cording Engineer. 

Frank  S.  Neal,  Cincinnati,  O.,  -Supreme  Corres- 
ponding Engineer. 

James  E.  Deas,  Bridgeport,  Conn.,  —  Supreme 
Treasurer,  Engineer. 

W.  B.  Carr,  Boston,  Mass.,— Supreme  Chaplain. 

J.  J.  Wilson,  Wahoo,  Neb.,— Supreme  Senior 
Master  Mechanic. 

C.  M.  Baker,  Grand  Rapids,  Mich.,— Junior  Master 
Mechanic. 

H.  K.  Stroud,  Hastings,  Minn.,— Supreme  Inside 
Sentinel. 

L.  Calloway,  Philadelphia,  Pa.,— SupreiLe  Out- 
side Sentinel. 

Supreme  B^rd  of  TruHUes. 

The  Board  of  Trustees  having  been  enlarged  from 
five  to  seven,  and  the  term  of  three  of  them  having 
expired,  necessitated  the  election  of  five  members, 
the  following  being  chosen,  namely:  B.  Born,  Bos- 
ton, Ma.ss.,  and  il.  G.  Connor,  Philadelphia,  Pa.,  for 
a  terra  of  six  years  (ending  1897);  H.  M.  West,  Bos- 
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ton,  Mass.,  and  A.  W.  Southwell,  Cleveland,  O.,  for 
a  term  of  four  years  (ending  1895);  and  Thomas  M, 
Thompson,  Detroit,  Mich.,  for  a  term  of  two  years 
ending  1893).  The  continuing  members  are  W.  E. 
Jones,  New  York,  (term  ending  1893),  and  Frank 
Weidner,  Philadelphia,  (term  ending  1895.) 

Supreme  Court  of  the  Order. 

Chief  Judge:— John  W.  Teller,  Utica,  N.  Y. 

Associate  Judges: — Chas.  E.  Jacks,  Boston,  Mass.; 
H.  M.  Callison,  Syracuse,  N.  Y.;  Eben  B.  Hill,  St. 
Louis,  Mo.;  John  Dooner,  Chicago,  III.;  John 
Oswald,  San  Francisco,  Cal.;  and  Henry  Coates, 
Portland,  Ore. 

Secretary-Treasurer  Mutual  Benefit:— Chas.  E. 
Jacks,  Boston,  Mass. 

After  these  elections  the  Council  adjourned  until 
evening. 

In  the  afternoon  the  members  gathered  at  Klein 
hall  (where  the  Council  meetings  were  all  held), 
where  they  took  carriages  and  proceeded  211  East 
Castle  Street,  the  residence  of  the  Supreme  Chief. 
A  pleasant  half  hour  was  spent  here,  where  the  vis- 
itors partook  of  ice  cream,  etc.  Thence  ther  went 
to  the  Alhambra  hall  where  they  were  photo- 
graphed in  a  group  at  the  expen.se  of  the  Wheeler  .V 
Tappan  Company.  From  there  they  went  to  the 
Straight  Line  Engine  Works,  and  their  visit  there 
was  very  much  enjoyed,  especially  the  exhibitiou 
given  by  Prof.  Sweet  which  consisted  of  the  taking 
of  indicator  cards  while  the  engine  was  under  60 
lbs.  pressure.  Cuts  of  these  cards  will  be  given  in 
a  subsequent  issue.  The  famous  Bradley  cushioned 
hammer  works  were  next  visited.  The  Bradley 
Company  also  manufacture  forges,  carriages,  etc. 
The  Baldwinsville  Centifrugal  Pump  Works  were 
next  visited,  and  the  centifrugal  pump  was  exam- 
ined with  much  interest.  These  pumps  take  rank 
with  the  best  in  the  market,  and  have  been  largely 
adopted  by  the  government,  dry  docks,  and  many 
of  the  leading  contractors. 

The  visitors  were  treated  with  a  fine  collation  at 
the  —  brewery,  which  they  very  much  en- 
joyed. 

The  last  session  was  convened  at  7  p.  m.  July  16. 
After  finishing  all  business,  a  hearty  vote  of  thanks 
to  the  John  E.  Sweet  Council  for  their  liberal  treat- 
ment of  members  and  visitors,  and  the  great  care 
shown  by  them  for  everyone's  comfort.  Votes  of 
thanks  were  also  unanimously  passed  to  Lieutenant- 
Governor  Edwd.  F.  Jones  for  his  presence  and  ad- 
dress at  the  public  meeting  in  the  Alhambra,  Mayor 
Cowie  for  presiding,  and  Prof.  Sweet  for  his  able 
paper. 

It  was  resolved  that  the  meetings  of  the  Supreme 
Council  be  held  bi-annually  hereafter,  the  next 
meeting  to  be  held  In  Chicago,  the  second  Monday 
in  May  1893.  Special  sessions  may  be  called  at 
any  time,  however,  in  accordance  with  the  Amend- 
ed Constitution. 

The  Council  then  adjourned. 

THE    HARRY    HOHN  FUND. 

At  last  this  fund  is  in  a  fair  way  of  being  brought 
to  a  happy  and  practical  end.  Brother  Hohn  was 
present  at  the  Syracuse  convention,  and  attracted 
much  attention  and  sympathy.  A  chair  on  wheels, 
was  presented  to  him  by  the  managers  of  the  Or- 
phans and  Old  Ladies'  Home.  At  the  suggestion  of 
Mrs.  Jefferson  Young  tin-type  photographs  of  him 
were  taken  while  he  was  at  Maple  Bay,  and  $7.85 
Avas  realized  from  the  sale  thereof,  A  special  col- 
lection in  the  Rink  realized  $13.70.  And  the  pro- 
prietor of  Klein  Hall  (where  the  John  E.  Sweet 
Council  meets,  and  where  the  Supreme  Council  ses- 
sions were  held)  gave  a  donation  of  $5.  A  repre- 
sentative of  Jenkins  Brothers  proposed  that  a 
special  collection  be  made  while  at  Maple  Bay,  and 
he  received  about  $200.  The  balance  of  the  pro- 
ceeds of  the  Engineers'  Fair  was  handed  over  to 
this  fund,  as  will  be  seen  in  another  column.  Alto- 
gether, the  fund  is  now  in  the  neighborhood  of 
$400,  including  the  contributions  that  have  been 
acknowledged  in  our  last  and  previous  issues. 

A  special  committee  was  organized  by  the  con- 
tributors while  at  Syracuse,  and  it  was  resolved  to 
increase  the  fund  to  $600,  and  then  to  buy  a  good 
stock  of  cigars,  and  fit  up  a  store  for  him  in  Phila- 
delphia. Bro.  Hohn  is  a  bright  young  fellow,  and 
very  cheerful.  He  will  be  able  to  move  about  such 
a  store,  a.s  is  proposed,  in  his  rolling  chair,  and  will 
no  doubt  make  a  comfortable  living,  once  he  start. 
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SPARKS    FROM    THE  CONVENTION. 

AVere  you  there?  Where?  Why  to  Syracuse  of 
course.  If  you  wasn't  you  mifsed  the  fun.  Sure- 
Jy  the  society  of  Christian  gentlemen  and  others  of 
reverse  proclivities  was  worth  the  trip.  Such  do- 
iags  as  we  had  were  never  seen  before,  and  ''the 
boys"  all  had  a  good  time.  Of  course  Brother 
Young  had  to  have  his  say;  he  always  does  have  a 
good  deal  to  say  whether  to  the  point  or  not,  you 
must  be  the  judge,  but  I  always  thought  that  his 
tongue  was  hung  in  the  middle  and  some  how  or 
other  had  assumed  a  kind  of  perpetual  motion. 
They  say  that  he  is  Supreme  Chief  of  the  A.  O.  of 
S.  E.,  but  I  think  that  those  that  made  him  so  must 
have  been  under  the  influence  of  the  weather  or 
something  else. 

Then  there  was  Jerry  Leahey.  Now  Jerry  is  a 
decent  sort  of  a  boy  with  a  wonderful  faculty  of 
keeping  his  mouth  shut.  No  flies  will  ever  find 
their  way  into  Jerry's  mouth  when  he's  asleep,  or 
anything  else  when  he's  awake.  They  do  say  that 
Jerry  has  a  wonderful  capacity  for  figurep.  I  don't 
mean  ladies'  figures,  but  just  everyday  common 
figures.  A  most  peculiar  accident  happened  to 
Jerry  which  resulted  in  a  most  serious  attack  of 
cramps.  Jerry  being  a  "goodie,  goodie  man"  we 
are  only  left  in  a  query  as  to  what  caused  this 
trouble  and  if  anybody  wants  to  know  the  real 
truth  about  it,  they  would  be  likely  to  find  out  at 
211  East  Castle  St.,  Syracuse,  N.  Y. 

And  then  that  good  Christian  gentleman,  Jacks, 
from  Boston.  Anybody  would  know  that  Brother 
Jacks  was  from  Boston;  so  cultured,  "don't  you 
know."  Brother  Jacks  has  got  a  peculiar  fondness 
for  the  ladies  and  no  wjnder  the  ladies  are  sincere- 
ly attached  to  him,  for  he  betrays  so  much  real 
sympathy.  How  do  I  know?  Wasn't  all  his 
speech  at  the  opening  exercises  entirely  on  love 
and  sympathy?  Now  Brother  Jacks  has  got  two 
sides  to  his  nature;  the  good  Christian  gentleman, 
— will  the  delegates  please  give  the  other  side? 
And  so  we'll  leave  Brother  Jacks,  hoping  that  in 
the  two  years  that  will  elapse  before  a  next  Su- 
preme Council  meeting  that  he  so  improves  his 
ways,  and  demonstrate  that  love  and  sympathy 
should  be  able  to  guide  a  man  aright.  Good-bye 
Brother  Jacks. 

Another  Denisou  of  Boston  was  a  gentleman  by 
the  name  of  Borne,  who  seemed  to  take  a  fancy  to 
Brother  Lightfoot  of  Philadelphia,  thus  forever  do- 
ing away  with  the  erroneous  impression  that  Bos- 
ton is  quite  select.  I  wonder  when  these  two  got 
married  to  see  them  trip  the  light  fantastic  toe  at 
Maple  Grove,  one  would  have  thought  they  had 
been  raised  together.  I  am  sorry  to  relate  that 
both  of  these  gentlemen  have  come  to  that  stage  in 
life  where  a  fly  on  their  head  is  a  fearful  nuisance. 
But  listen  boys;  Brother  Borne  is  a  loyal  member 
of  the  Order  as  you  will  find  later  on. 

There  were  many  honest  men  there,  such  as 
Weidner,  Connor  and  Calloway,  all  of  Philadelphia; 
not  forgetting  Brother  Underwood  of  course.  But 
then  that  is  natural;  Philadelphia  is  an  honest 
town.  This  word  "honest"  as  aj^plied  now  of 
course  must  be  taken  with  a  little  grain  of  salt,  but 
I  think  that  if  they  keep  on  improving  when  they 
come  to  Chicago  in  '93  they  will  secure  the  finish- 
ing touches  to  a  well  rounded  disposition.  Send 
on  your  cigars,  you  Philadelphians,  that  little  puft' 
is  worth  something.  And  when  I  think  of  Brother 
Callison  of  Syracuse,  that  honest  (?)  man,  all  hopes 
of  a  regeneration  of  this  order  seems  out  of  place. 
They  say  he  used  to  be  honest  but  I  cannot  see  it; 
however  under  the  influence  of  the  Philadelphians, 
whom  we  understand  will  visit  soon,  we  think 
there  is  a  small  chance  for  improvement.  Be  care- 
ful Harry. 

But  talking  about  your  honest  men  Tom  Cakes 
of  N.  Y.  takes  the  cake.  Anybody  to  look  at  Tom 
Oakes  would  naturally  think  he  was  a  sample  boy 
of  the  right  kind,  but  he  is  a  greivous  disappoint- 
ment. Tom  a  little  advice  to  you: — "Go  away  and 
hide  yourself  for  a  month  and  wash  your  soul. 
Take  a  little  of  the  fluid  used  by  that  other  gay 
young  man.  Stiles,  and  perhaps  you  will  come  out 
once  more  clean."  Tom  tnat  was  a  rotten  story 
you  told  in  the  Albambra  and  you  must  do  better 
next  time;  get  your  stock  in  sliape  before  '93. 

And  what  can  I  say  about  Deas  of  Bridgeport, 
Southwell  of  Cleveland,  Neal  of  Cincinnati,  Hill  of 


St.  Louis,  Wilson  of  Wahoo,  Neb.,  Wilson  of  Onei- 
da, N.  Y.,  Baker  of  Grand  Rapidf,  Thomson  of  De- 
troit, Teller  of  Utica  (John,  reform),  Schmering  of 
Eochester.  They  are  all  tied  with  the  same  string. 
It  seems  to  me  that  there  ought  to  be  some  purify- 
ing influence  put  to  work  among  the  members  of 
the  Supreme  Council  of  the  A.  O.  of  S.  E.  Surely 
the  members  of  this  Order  have  been  under  some 
grave  misapprehensions  to  turn  out  such  delegates 
as  these,  but  in  as  much  as  they  are  coming  to  Chi- 
cago in  '93,  there  is  some  hope  that  under  the  geni- 
al influence  of  stock  yards  perfume  and  Lake  Mich- 
igan breezes  that  they  will    lose  some  of  their  , 

give  it  a  name,  gentlemen. 

Brother  Cowles,  sad  to  say,  is  a  very  two  faced 
man.  He  has  got  three  smiles,  a  business  smile,  a 
social  smile  and  an  excursion  smile,  and  I  like  a 
man  with  only  one  smile,  and  is  content  to  take 
only  one  smile.  Mr.  Cowles  made  quite  an  im- 
pression among  the  ladies  and  got  pretty  well  ac- 
quainted with  a  certain  lady  from  Rochester,  and 
I  think  it  is  wrong  for  any  man  to  leave  his  wife  at 
home  and  to  try  and  make  an  impression  on  such 
an  elegant  lady  as  Rochester  sent  to  Syracuse.  I 
cannot  see  how  the  A.  O.  of  S.  E.  hope  to  have  a 
good  organ  when  superintended  by  a  man  of  this 
kind.  Brother  Cowles  will  surely  come  to  a  violent 
end. 

And  now  leaving  all  joking  aside  and  letting  the 
foregoing  stand  for  what  it  is  worth  I  would  like  to 
say  a  few  words  more  in  commendation  of  the 
members  of  the  John  E.  Sweet  Council,  No.  6,  and 
of  its  namesake.  Prof.  John  E.  Sweet.  Every  mem- 
ber who  went  to  Syracuse  cannot  but  feel  that  Sec- 
retary Kellogg  worked  assidiously  for  the  comfort 
of  each  and  every  visitor.  He  has  the  ability  of 
seeing  a  good  many  things  at  once  and  one  would 
almost  tnink  he  had  eyes  in  the  back  of  his  head. 
You  did  your  duty  well  Brother  Kellogg;  keep  on 
developing  such  a  good  quality.  And  then  we 
come  to  think  of  those  two  excellent  fellows  who 
hold  out  at  the  Crystall  Springs  Brewery  of  Syra- 
cuse, I  cannot  but  feel  that  John  E.  Sweet  Council 
is  fortunate  both  in  name  and  men.  It  is  well  for 
the  Order  that  Prof.  Sweet  is  a  friend  and  sympa- 
thizes with  it  and  members  of  the  Order  every- 
where should  secure  a  copy  of  his  paper  read  be- 
fore the  Supreme  Council,  as  being  the  proper  idea 
of  what  an  engineer  should  be.  All  Hail!  Brother 
Sweet;  your  name  shall  be  ever  green  in  the  mem- 
ory of  the  Order.  It  is  a  subject  for  congratula- 
tion that  the  members  took  hold  with  a  right  good 
will  in  endeavoring  to  place  Brother  Harry  Hohn 
of  Philadelphia  above  the  reach  of  want.  This  is  a 
matter  in  which  every  council  should  have  a  voice; 
following  the  words  of  the  Divine  Master  "that  it 
is  more  blessed  to  give,  than  to  receive."  Let  the 
good  work  started  at  Maple  Bay  not  be  dropped  or 
allowed  to  lag  until  this  brother  is  taken  care  of  for 
all  time.  The  American  Order  of  Steam  Engineers 
is  a  glorious  Order  and  every  member  of  it  should 
feel  that  he  is  a  committee  of  one  to  bring  in  good 
men  and  help  try  to  swell  its  ranks,  and  in  conclu- 
sion I  would  advise  the  people  who  delight  to  so- 
journ at  211  East  Castle  St.,  Syracuse,  N.  Y.,  to  be- 
ware of  95  per  cent,  pure  and  bismuth  and  be- 
ware of  the  dog.  Db.  Blue  Blazer. 


THE  PROPOSED  INDUSTRIAL  UNIVERSITY. 

Prof.  John  E.  Sweet,  of  Syracuse,  N.  Y.,  sums  up 
the  discussion  of  this  important  question  in  the 
American  Machinist  of  June  25.    Prof.  Sweet  says: 

As  the  criticism  brought  out  by  the  original  pa- 
per on  the  above  subject  has  been  so  largely  (in 
point  of  numbers,  at  least)  antagonistic  to  the 
scheme,  no  doubt  most  of  your  readers  are  by  this 
time  of  the  opinion  that  there  is  no  ground  for  fur- 
ther argument.  But  it  is  best  to  lemember  that, 
while  any  proposition  of  a  radical  and  novel  na- 
ture must  of  necessity  be  largely  dependent  for  its 
support  upon  opinion,  and  battle  against  the  facts 
oi  precedents,  it  does  not  follow  that  the  heavy 
side  of  the  argument  is  necessarily  in  the  right. 
The  author  will  not  attempt  to  dispute  what  has 
been  said  against  the  scheme  where  the  statements 
bear  upon  their  f  ice  simply  that  of  an  opinion,  be- 
cause one  man's  opinion  may  be  worth  as  much  as 
another's,  provided  he  has  equal  opportunities  to 
obtain  facts  upon  which  to  form  an  opinion,  and  is 
equally  unprejudiced  otherwise.  The  writer  does  not 


pretend  to  say  that  his  forty- two  years  of  work  as 
apprentice,  journeyman,  foreman,  draftsman,  su- 
perintendent, instructor  and  proprietor,  makes  him 
superior,  or  even  equal  to  others,  but  if  a  fair  use 
of  the  opportunities  for  observation  has  been  made, 
likely  it  is  as  good  as  it  ever  will  be. 

The  scheme  was  the  outgrowth  of  years  of  expe- 
rience in  teaching;  j'ears  of  observation  since;  the 
careful  following  of  the  result  of  his  own  work  as 
a  teacher  upon  the  students;  the  result  of  the  work 
of  other  teachers,  and  of  the  various  technical 
schools  of  the  country;  the  result  of  his  own  appren- 
ticeship system,  and  the  system  followed  by  others 
within  the  range  of  his  observations.  Added  to 
this  is  another  opi^ortunity  not  embraced  by  all 
men,  and  that  is  responding  to  the  frequent  appli- 
cation of  proprietors  for  men  to  flll  responsible  and 
ordinary  i)laces,  and  the  constant  application  from 
good  men  to  find  suitable  places  for  them.  So 
much  for  egotism  as  a  statement  of  the  basis  upon 
which  the  original  proposition  was  founded. 

A  half  century  ago,  ministers,  doctors,  surgeons, 
school  teachers  and  mechanics  were  men  trained 
by  the  apprenticeshiiJ  system.  Is  it  not  a  fact  that 
in  all,  except  the  last,  the  system  has  been  super- 
seded by  the  schools  for  special  training?  Whether 
the  best  ministers  of  to-day  are  better  or  poorer 
than  the  best  of  the  old  school,  or  whether  the  av- 
erage of  the  old  school  was  better  than  those  of  to- 
day, we  do  not  know,  but  is  it  not  a  fact  that  the 
system  has  been  changed?  Is  it  not  the  same  with 
the  lawyers,  doctors  and  teachers?  Are  they  not 
now  made  up  to  the  same  point  by  the  schools  that 
they  were  by  the  apprenticeship  system?  The 
question  in  these  thing,  as  to  whether  they  are  bet- 
ter or  worse,  is  entirely  irrelevant  to  the  question 
under  discussion,  because  these  things  are  the 
training  of  the  intellect,  and  not  of  the  hands,  and 
the  irrelevance  is  admitted;  but  what  are  the  facts 
in  the  case  as  regards  the  surgeon?  Will  any  one 
for  a  moment  claim  that  the  surgical  student, 
whose  only  opportunity  was  the  every  day  prac- 
tice of  his  superior,  could  possibly  become  as  skill- 
ful as  if  he  had  the  more  opportunities  for  observa- 
tion and  practice  in  one  year  at  the  medical  school 
or  hospital,  than  he  got  in  a  lifetime  through  local 
practice? 

It  matters  very  little  whether  the  school  proposed 
be  designated  as  a  school,  penitentiary  or  hospital; 
the  fact  ought  to  be  apparent  that  facilities  would 
be  at  hand  where  the  pupil  could  have  opportuni- 
ties to  learn  more  in  a  year  than  the  average  ap- 
prentice gets  in  three,  and  further,  where  it  is  the 
business  of  the  man  to  give  instruction,  that  he 
would  be  more  likely  to  do  it  than  where  he  is  em- 
ployed for  another  purpose,  and  when  in  many 
cases  it  Is  against  his  interest  to  do  so. 

It  is  not  claimed  that  a  mechanic  of  a  lifetime's 
experience  could  be  turned  out  in  three  years,  nor 
that  the  same  boy  could  learn  more  in  one  year, 
and  be  a  better  workman  with  one  year's  schooling 
than  the  same  boy  would  be  after  a  three  years'  ap- 
prenticeship, but  what  is  claimed  is  this:  That 
such  a  school  could  turn  out  boys  at  the  end  of 
three  years  that  would  be  just  as  good  workmen  as 
the  same  boys  would  make  if  regularly  apprenticed 
at  the  average  shops  after  three  years'  service,  and 
a  good  deal  better  men  out  of  the  same  boys  than 
if  they  were  forced  to  run  wild  in  the  streets. 

It  is  possible  that,  assuming,  as  was  done,  that 
the  apprenticeship  system  had  largely  died  out, 
that  the  conclusion  was  based  on  too  limited 
knowledge,  and  that  really,  as  one  claims,  the  ap- 
prenticeship system  flUs  the  requirements.  It  may 
be,  too,  that  the  one  conclusion  was  based  upon 
too  limited  knowledge. 

It  may  be  that  the  apprenticeship  system  is  the 
best.  We  are  all  liable  to  think  that  the  way  we 
acquired  our  experience  was  the  best;  the  writer 
having  been  an  apprentice  himself,  it  is  not  easy  to 
sec*  why  he  would  be  more  likely  to  under-estimate 
its  value  than  others. 

It  may  be,  as  some  one  wishes  us  to  believe,  lhat 
there  is  going  to  be  no  more  use  for  skillful  ma- 
chinists, and  that  machine  operators  will  o^Derate 
machines  to  build  machines  for  other  oiDerators  to 
operate,  and  yet  others  may  think  there  will  still  be 
a  fleld  for  machine  repairs  where  a  certain  kind  of 
skill  will  be  required,  and  it  is  possible  that  there 
may  be  still  other  new  machines  invented  that  will 
give  employment  to  more  good  workmen  than  one 
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visionary  institution  is  liable  to  tiun  out.  Wlien 
machine  construction  and  operation  ■will  have  be- 
come so  perfect  as  to  no  longer  require  skilled  me- 
chanics, mankind  ■will  obey  the  commandments, 
ministers  and  churches  be  aboli?hed,  and  sanitary 
science  reach  sucn  a  state  of  perfection  that  man- 
kind -will  live  on  without  doctors,  and  bones  grow 
together  without  setting. 

It  is  claimed  by  critics,  and  feared  by  others, 
that  the  proposed  plan  looks  forward  to  the  rich 
man's  school.  The  writer  does  not  see  it  in  that 
light,  or  even  in  the  remotest  degree  contemplates 
any  such  thing.  The  rich  man  sends  his  son  to 
college,  and  yet  all  colleges  are  not  rich  men's  col- 
leges; at  Cornell  Univer.^ity  a  large  minority  are 
poor  men's  sous. 

The  poor  man  who  has  made  his  way  in  the 
world,  and  is  determined  to  do  better  by  his  son 
than  he  fared  himself,  finds  means  to  send  him  to 
the  high  school  or  academy,  and  why  not  to  the  in- 
dustrial school? 

At  our  college  public-spirited  citizens  endow 
scholarships,  whereby  poor  and  worthy  students 
receive  help.  The  State  gives  large  sums  of  money 
to  promote  education,  general  in  public  schools 
and  special  in  the  medical,  law  and  normal  schools, 
and  the  State  has  as  much  right  to  pay  to  help 
make  the  poor  man  s  son  a  shoemaker  as  the  rich 
man's  son  a  lawyer.  But  before  it  is  possible  to  ac- 
quire this  aid,  it  has  to  be  proven  that  it  is  desiia- 
ble,  that  it  can  be  accomplished,  and  this  experi- 
menting, has  got  to  be  done,  if  done  at  all  by  the  rich 
man's  money,  and  the  experiment  might  as  well  be 
tried  on  the  rich  man's  son,  that  is,  if  one  sees  fit  to 
call  the  well-to-do  citizen  the  rich  man. 

But  there  is  another  view  of  it,  and  this  is  the 
first  time  the  writer  has  ever  ventured  the  expres- 
sion of  the  thought:  Is  it  any  worse  for  the  poor 
man's  son  to  go  to  the  "eternal  bow  wows"  than  for 
the  rich  man's  son,  who  the  more  often  of  the  two 
carries  down  another  with  him? 

There  is  a  hint  thrown  out  that  the  work  would 
be  of  the  prison  labor  sort,  and,  to  use  the  com- 
mon expression,  "would  take  the  bread  out  of  the 
honest  workman's  mouth."  It  has  never  been  the 
writer's  misfortune  to  see  an  honest  workman  who 
ever  feared  honest  competition.  Plenty  of  men 
rail  at  the  prison  labor,  who  could  not  themselves 
do  an  honest  day's  work  to  save  their  souls,  that  is, 
according  to  others'  ideas  of  what  constitutes  an 
honest  day's  work. 

The  idea  is  advanced  that  the  result  would  be  a 
class  of  dude  mechanics.  That  is  exactly  what  it 
would  not  be.  The  whole  plan  looks  forward  to 
turning  out  a  set  of  thoroughly  well-trained  £  p- 
prentices,  who,  while  they  have  been  acquiring  the 
essentials  of  the  trade,  have  gained  stch  general 
knowledge  as  is  likely  to  be  of  use  to  them  through 
life,  and  many  of  whom  might  acquire  that  gift  of 
all  gifts — the  learning  how  to  learn.  No  one  would 
spend  any  length  of  time  in  tha  place  without  get- 
ting value  received,  and  those  able  to  advance  be- 
yond the  trade  and  general  knowledge  furnished  by 
the  inbtitntion  would  in  no  way  be  hindered  or  re- 
tarded, but  fitted  to  go  ahead. 

Reference  was  made  to  the  English  premium  ap- 
prenticeship system  to  show  that  people  would  pay 
the  money.  Mr.  Booth  shows  that  the  premium 
apprenticeship  is  in  bad  repute,  and  that  they  all 
aim  to  something  higher  than  machinists.  That 
likely  is  true,  but  it  does  not  prove  that  premium 
apprentices  in  an  engineering  establishment,  where 
a  few  privileged  boys,  among  a  number  of  others 
not  so  privileged,  are  spoiled — it  does  not  follow 
that  where  the  whole  school  are  equal,  all  will  get 
the  ''big  head"  because  they  have  to  pay  for  their 
education. 

It  is  not  plain  why  the  result  of  the  Whitworth 
scholarship  has  any  unfavorable  bearing  on  the 
subject.  Taking  a  good  mechanic  and  giving  him 
a  technical  education,  the  result  that  ought  to  be 
expected  is  that  he  seeks  a  position  either  where 
his  technical  knowledge  will  be  paid  for,  or  where 
hi  can  make  a  living  with  less  work,  and  so,  too, 
take  our  boys  who  have  no  chance  to  do  anything 
bat  laboring  work,  and  give  them  a  trade,  and  it  is 
rather  to  be  expected  that  they  will  work  at  that 
trade,  rather  than  go  back  to  ordinary  day  labor. 

We  are  told  that  the  author  had  better  devote  his 
time  tolmproving  the  trades u'lions,  if  there  is  any 
room  for  improvement.   It  is  one  of  the  common- 


est of  human  traits,  this  saying  wlat  rich  people 
ought  t )  do  with  their  spare  money,  or  how  those 
working  for  the  general  good  ought  to  work.  It  is 
not  probable  that  any  of  us  will  ever  make  much 
success  of  what  we  undertake,  unless  we  have 
faith,  and  the  writer  has  no  faith  in  his  ability  to 
improve  the  trades  unions.  If  any  ethers  thinks 
they  can,  the  writer  has  not  the  least  objection, 
nor  will  he  ever  suggest  that  they  had  better  be 
turning  their  attention  to  something  else.  It  is 
hoped,  towever,  before  they  begin,  they  will  try 
owning  a  shop,  and  have  it  run  by  the  trades 
unions. 

Radical  as  was  the  proposition  to  make  the  school 
the  attachment  to  the  shop  instead  of  the  shop  an 
adjunct  to  the  school,  "Bell  Crank"  goes  further, 
and  questions  the  necessity  or  use  of  the  scho:l 
part  altogether. 

The  author  had  thought  that  a  pretty  good 
knowledge  of  drawing,  where  a  young  man  was  iu 
a  position  to  get  a  comprehensive  idea  of  the  rela- 
tion between  the  drawing  and  the  thing  itself,  was 
rather  desirable  to  have.  Whether  "Bell  Crank" 
intends  us  to  believe  that  drawing  is  not  of  enough 
use  to  the  machinist  to  pay  for  the  trouble,  or  that 
he  can  get  what  he  needs  at  the  public  school,  is 
not  made  clear;  if  the  instruction  at  the  public 
school  is  enough,  all  boys  do  not  get  it.  There  is 
something  in  applying  mathematics  in  practice  that 
puts  a  different  phase  upon  it  than  is  possible  in 
the  school-room. 

In  regard  to  lectures:  There  are  three  ways  to 
learn  how  to  do  a  thing.  The  best  way  to  get  at  it 
and  do  it,  the  next  to  be  told  and  the  poorest  to 
read  about  it.  There  are  many  things  to  be  told 
and  talked  about  and  argued,  which  might  as  well 
be  told  to  a  hundred,  all  at  once,  as  to  each  one 
separately,  and  the  general  discussion  of  a  mechan- 
ical subject,  or  any  subject  that  will  cultivate  the 
faculty  of  speaking  in  public,  ought,  if  such  a 
thing  is  desirable,  be  enough  to  justify  the  lecture 
room  attachment.  These  may  be  only  the  same 
thing  as  the  public  schools  furnish,  still  it  is  be- 
lieved there  will  be  found  a  great  difference  be- 
tween the  school  training,  where  so  much  is  as- 
sumed, and  where  the  work,  if  properly  managed, 
would  show  aad  be  based,  on  the  apparent  fact. 

Learning  to  make  drawings  and  working  out  the 
drawings  of  something  that  is  to  be  made;  solving 
Imaginary  problems  and  figuring  out  some  shop 
gear;  copying  letters  from  the  ideal  letter  writer, 
and  writing  a  letter  on  busines' ;  discussing  a  sub- 
ject in  debating  school  and  arguing  the  case  from 
the  facts  before  you,  are  quite  different  things. 

It  has  been  pointed  out  in  the  discussion,  that 
handicraft,  both  in  skill  and  appreciation,  has 
greatly  fallen  off  since  the  days  of  the  building  of 
the  old  cathedrals.  This  is  true,  certainly,  in  the 
line  of  architecture  at  least,  and  lamentably  so. 
Handicraft  is  still  appreciated  to  a  certain  extent, 
but  seldom,  except  when  directed  to  the  useless  or 
ornamental.  The  sleight  of  hand  performer,  the 
jugglers  the  gymnast,  whether  in  the  ring  or  per- 
forming on  the  piano,  receive  as  much  pay  and  ap- 
plause as  ever,  but  it  is  deplorably  true  that  handi- 
craft, when  applied  to  useful  purposes,  with  per- 
haps the  exception  of  the  surgeon  and  optician, 
meets  with  but  little  appreciation  and  less  reward. 
However,  thought  and  sentiment,  love,  admiration 
and  generosity,  like  the  tide,  like  commerce,  faith 
and  finances,  ebb  and  flow,  and  when  the  pendu- 
lum swings  the  other  way,  handicraft  may  again 
receive  duo  appreciation  and  attain  its  proper 
place.  The  writer  is  not  ashamed  to  admit,  in  fact, 
has  the  courage  to  say,  that  he  hopes  the  time  will 
come  when  man's  worth  will  be  measured  by  what 
he  can  do,  and  his  use  to  the  world  rather  than  by 
his  birth,  his  money  or  his  knowledge.  This  may 
never  come;  it  may  not  be  right  that  it  should,  and 
possibly  one  is  insiiired  to  express  this  hope  from 
the  same  motive  that  leads  aristocracy  to  claim  the 
right  lo  rule,  that  makes  the  wealthy  claim  that 
money  i« /ctnfif,  or  the  highly  educated  that  bruins 
are  supreme. 


"I  ain't  goin'  to  send  any  more  money  out  to  the 
heathen,"  said  Willie.  "I  seen  a  picture  of  one  of 
em  this  moruiu,'  an'  as  far  as  I  could  see,  ho  didn't 
wear  any  pants,  and  so  hasn't  any  pockets  to  carry 
the  money  in." 


■'THE  WORLD." 


This  is  the  name  of  an  ingenious  contrivance  just 
completed  by  James  Sherry,  of  North  Pownal,  Vt., 
says  a  writer  in  the  North  Adams  TrariHcript.  It 
consists  of  a  platform,  on  which  are  placed  the  fig- 
ures, with  a  stage  teu  feet  by  four,  under  which  is 
located  "the  life"  of  the  army  of  silent  workers  on 
the  stage. 

The  bricklayer  is  seen,  clad  in  the  garb  of  hU 
calling,  building  the  chimney  on  the  new  station. 
This  venerable  chap  picks  the  brick  up,  places  it 
in  its  place  on  the  chimney  and  then,  as  if  not  sat- 
isfied with  his  work,  again  takes  the  brick  from  the 
wall,  removes  the  rough  edges  and  returns  it  to  its 
place  and,  with  a  few  well-directed  taps,  places  it 
firmly  in  the  imaginary  mortar. 

The  old  man  is  there  sitting  in  his  easy  chair,  ev- 
idently counting  the  hours  as  they  flit  by,  as  he 
gets  up  every  few  minutes  and  takes  a  look  at  the 
sun,  and  then  at  what  is  going  on  around  him,  and 
returns  to  his  chair.  The  indispensable  railroad  is 
tnere  with  the  latest  equipped  trains,  while  men 
are  seen  engaged  building  a  new  depot  to  replace 
the  old  one.  Their  intentions  can  readily  be  dis- 
cerned at  a  glance,  and,  as  we  look  at  the  old  de- 
pot, a  couple,  who  have  become  impatient  waiting 
for  the  train,  walk  out  from  the  door  and  across 
the  platform,  take  a  look  for  the  train  and  re- 
turn to  the  depot.  They  are  evidently  in  love,  as 
the  gentleman  is  loth  to  let  go  his  lady's  hand  even 
after  they  are  inside  the  station  lest  he  may  lose 
her  in  the  crowd  that  is  waiting  for  the  train.  They 
are  soon  rewarded,  however,  for  waiting,  as  the 
train  is  seen  coming  down  the  straight  line  of 
track  to  tlie  depot  from  what  is  made  to  represent 
the  "Hoosac  Tunnel,"  and  as  the  train  gets  nearer 
we  observe  it  to  be  a  Fitchburg  train  laaen  with  the 
usual  heavy  load  of  passengers  all  in  the  best  of 
spirits.  As  we  gaze  at  the  depot  the  curtain  of  an 
upstairs  wiadowis  seen  to  rise,  giving  us  a  view  of 
married  life,  which  represents  a  man  lying  in  bed 
while  his  faithful  wife,  who  has  become  tired  of 
calling  on  him  to  get  up,  stands  by  the  bedside, 
hammering  him  in  the  face  with  her  fist.  As  the 
train  comes  nearer  the  station  the  curtain  is  drop- 
ped and  a  flagman  comes  out  to  announce  the  arri- 
val  of  the  train. 

The  new  and  old  way  of  getting  out  lumber  is 
shown.  The  old  way  is  represented  by  two  men, 
one  standing  on  a  frame  on  which  rests  the  stick 
that  is  being  ripped  up,  the  other  man  underneath, 
working  as  men  would  work  with  a  "cross  cui '  saw, 
the  one  underneath  looking  up  now  and  then  to  see 
that  he  is  keeping  the  saw  on  the  liae.  The  mod- 
ern saw  mill  is  seen  with  a  man  (the  sawyer)  stand- 
ing at  the  carriage  on  which  is  placed  the  log  and 
moving  levers  with  first  one  hand  and  then  the 
other,  the  carriage  is  run  back  and  forward  in  the 
most  natural  manner;  while  at  one  side  is  seen  a 
man  workirg  at  a  small  saw  but  evidently  not  at- 
tending to  business.  He  pushes  the  stick  on  the 
saw,  "Chokes"  it  so  it  stops,  then  turning  his  head 
he  sees  what  he  has  done  and  removes  the  stick 
again. 

Two  gates  cross  the  railroad  track  and  gatemen 
open  them  as  the  train  approaches  and  close  them 
again  after  it  has  passed.  A  woman  is  seen  run- 
ning a  sewing  machine,  while  near  by  are  two  men 
framing  a  building,  one  working  with  hammer  and 
chisel,  the  other  boring  for  mortices.  On  a  small 
lake  in  the  center  is  seen  a  steamboat,  sailboat, 
and  a  man  in  a  rowing  boat,  the  latter  evidently 
about  to  be  run  down  by  the  steamboat,  as  he 
seems  rowing  for  all  he  is  worth  to  keep  out  of  the 
way.  At  the  left  of  the  lake  are  seen  four  bicy- 
clists running  in  a  circle,  two  going  in  each  direc- 
tion. A  man  sawing  wood  is  quite  natural.  This 
fellow,  evidently  working  by  the  month,  stops  now 
and  then  to  look  around  and  see  that  the  rest  are 
bu.sy. 

A  fireman  running  boiler  and  engine,  carpenters 
at  work  on  a  staging,  and  other  figures  fill  up  the 
f-pace  so  that  one  can  look  for  an  hour  and  still  see 
something  new.  Pulleys  and  belts  are  required  to 
run  the  numerous  figures. 

"Never  sell  a  horse  to  a  friend  '  is  a  good  maxim 
to  follow,  but  a  better  ruie  is  never  to  buy  a  horse 
from  a  friend.  The  one  saves  your  feelings  and 
ihe  other  your  money. 
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PROTECTION    OF  WATER. 

The  Maine  Legislature  lias  passed  a  bill  entitle  d, 
"An  Act  to  Pr  olect  Waters  used  for  Domestic  Pur- 
poses," of  which  the  following  are  provisions: 

Sec.  1 .  Whoever  knowingly  and  willfully  poisons 
defiles  or  In  any  way  corrupts  the  waters  of  any 
well,  spring,  brook,  lake,  pond,  river  or  reservoir, 
used  for  domestic  purposes  for  man  or  beast,  or 
knowingly  corrupts  the  sources  of  the  water  supply 
of  any  water  company,  or  of  any  city  or  town,  sup- 
plying Its  inhabitants  with  water,  or  the  tributaries 
of  said  sources  of  supply  in  such  manner  as  to  affec 
the  purity  of  the  water  so  supplied,  or  knowingly 
defi'es  such  water  in  any  manner,  whether  the  same 
be  frozen  or  not,  or  puts  the  carcass  of  any  dead 
animal  or  other  offensive  material  into  said  waters, 
or  upon  the  ice  thereof,  shall  be  punished  by  a  fine 
not  exceeding  one  thousand  dollars,  or  by  imprison- 
ment not  exceeding  one  year. 

Sec.  2.  Whoever  shall  willfully  injure  any  of  the 
property  of  any  water  company  or  of  any  city  or 
town  used  by  it  in  supplying  water  to  its  inhabit- 
ants, shall  be  punished  by  a  fine  not  exceeding  one 
thousand  dollars,  or  by  imprisonment  not  exceed- 
ing one  year;  and  such  person  shall  also  forfeit  and 
pay  to  such  water  company,  city  or  town  three 
times  the  amount  of  actual  damage  sustained,  to  be 
recovered  in  an  action  of  the  case. 

Sec.  3.  The  provisions  of  all  general  laws,  and 
of  all  special  acts  inconsistent  with  this  act,  are 
hereby  repealed. 


STEEL  PIPES. 

The  Steel  Pipe  Company,  of  Kirkaldy,  have  done 
something  toward  showing  the  advantages  pos- 
sessed by  steel  over  wrought  iron  pipes.  It  is  stated 
by  Mr.  D.  J.  Kussell  Duncan,  Assoc.  M.  Inst.  C.  E., 
that  wrought  iron  or  steel  pipes  can  be  produced  at 
a  less  cost  per  unit  of  length  t  an  cast  iron  pipes. 
A  pipe  built  of  steel  can  be  made  at  a  less  cost  of 
labor  than  one  of  wrought  iron,  on  account  of  the 
reduction  in  the  number  of  plates  and  rivets,  and, 
therefore,  of  calking  and  punching.  Being  less  li- 
able to  corrosion  than  pipes  of  wrough .  or  cast 
iron,  the  durability  of  steel  is  insured.  It  is  stated 
by  one  authority  that  the  best  precaution  is  to  have 
the  pipes  galvanized,  then  coated  with  natural  as- 
phaltum  or  with  a  composition  of  pitch,  tar,  petro- 
leum, linseed  oil,  and  chalk.  This  solution  is  heat- 
ed in  a  bath  to  a  temperature  of  250°,  and  the  pipes 
immersed  till  they  acquire  the  same  temperature 
as  the  composition.  The  pipes  should  also  be  coat- 
ed as  they  are  laid  in  the  trench.  As  regards 
strength,  the  steel  pipe  is  much  superior  to  glazed 
stoneware  or  cast  iron,  or  about  three  and  a  half 
times  stronger  than  the  latter.  Mr.  Duncan  says: 
"As  steel  is  on  an  ave  age  1-3  times  stronger  than 
wrought  iron,  it  is  clear  that  for  pipes  of  equal 
strength  of  plate,  and  allowing  that  the  rivetted  or 
welded  seams  are  of  equal  strength  on  both,  the 
thickness  of  mild  steel  need  only  be  about  0.77  of 
the  thickness  of  wrought  iron."  This  economy  of 
material  can  be  effected,  as  the  Sanitary  News  ob- 
serves, by  using  open  hearth  mill  steel  of  the  high- 
est possible  tensile  strength. 


Intelligent  people  who  are  familiar  with  the  re- 
spective advantages  which  are  offered  by  the  sev- 
eral competing  railroad  lines  between  Chicago,  St. 
Louis  and  Kansas  City,  and  who  desire  to  travel 
with  the  utmost  speed,  safety  and  comfort,  always 
take  the  popular  and  reliable  Chicago  &  Alton  Rail- 
road between  these  points,  and  passengers  going  to 
or  coming  from  the  South,  via  St.  Louis,  or  when 
going  to  or  coming  from  the  West,  via  Kansas  City, 
should  insist  upon  having  tickets  that  read  over 
the  Chicago  &  Alton.  It  is  the  only  road  with  three 
complete  and  elegantly  equipped  trains  daily  be- 
tween Chicago  and  each  of  the  points  named,  and 
no  railroad  managers  in  America  have  a  more  intel- 
ligent appreciation  of  the  wants  of  the  traveling 
public  than  do  those  of  the  famous  Chicago  &  Alton. 


NEW   WAY    OF   MAKING  STEEL. 


At  the  Technical  School,  Sheffield,  England,  a 
new  method  of  steel  making  has  been  tried,  wi*,h 
marked  success  it  seems.  A  new  experimental  open 
hearth  furnace  having  been  completed,  the  getting 


out  of  the  first  heat  was  an  unequaled  success,  says 
the  Sheffield  Telegraph,  and  the  ingots  teamed  were 
of  a  composition  never  previously  made  in  the  his- 
tory of  steel.  This  entirely  new  process,  which  is 
the  outcome  of  the  researches  recently  performed 
by  Professor  Arnold,  opens  up  possibilities  for  the 
cheap  and  ra^iid  manufacture  of  high-class  steels, 
which  are  likely  to  bring  about  a  revolution  in  the 
present  processes  of  manufacture.  The  process 
consists  in  practically  removing  the  whole  of  the 
impurities  from  Swedish  pig-iron  with  the  excep- 
tion of  the  exact  proportion  of  carbon  required  for 
a  given  purpose,  thus  obtaining  the  ideal  carbon 
and  iron  steel,  homogeneous  in  structure  and  abso- 
lutely free  from  blowholes,  these  results  being  ob- 
tained without  the  presence  of  more  than  mere 
traces  of  manganese  and  silicon,  and  also  without 
the  use  of  iron  ore.  The  average  time  occupied  by 
this  process  in  the  conversion  of  a  ton  of  pig-iron 
into  the  highest  class  of  steel  yet  made  will  be 
about  three  hours,  the  fuel  used  consisting  of  about 
half  a  ton  of  rough  slack. 


TO  COLORADO  VIA  BURLINGTON  ROUTE. 

ONLY  ONE  NIGHT  ON  THE  KOAD. 

Leave  Chicago  at  1:00  P.  M.,  or  St.  Louis  at  8:25 
A.  M.,  and  arrive  Denver  6:15  P.  M.  the  next  day. 
Through  Sleepers,  Chair  Cars  and  Dining  Cars. 
All  Railways  from  the  East  connect  with  these 
trains  and  with  similar  trains  via  Burlington  Route 
to  Denver,  leaving  Chicago  at  6:10  P.  M.,  St.  Louis 
8:15  P.  M.,  and  Peoria  at  3:20  P.  M.  and  8:00  P.  M. 
All  trains  daily. 

Tourist  tickets  are  now  on  sale,  and  can  be  had 
of  ticket  agents  of  all  roads  and  at  Burlington 
Route  depots  in  Chicago,  Peoria  and  St.  Louis. 

There  is  no  better  place  than  Colorado  for  those 
seeking  rest  and  pleasure. 


SPECIAL   BUSINESS  NOTICES. 

The  Keystone  Electric  Co.,  of  Erie,  Pa,  manufacturers 
of  motors  and  dynamos,  recently  installed  a  35  light  dy- 
namo and  plant  in  the  pumping  station  of  the  Erie  (Pa.) 
water  works  department.  They  have  just  sent  a  5  h.p. 
reversible  elevator  motor  to  the  Marshall  Bros.  Elevator 
Co.,  of  Pittsburg,  Pa.  And  they  have  nearly  finished  two 
5  h.p.  (500  volt)  reversible  elevator  motors  for  the  Pitts- 
burg Plate  Glass  Co,,  at  Ford  City,  Pa.,  also  a  7}^  h.p. 
(500  volt)  reversible  elevator  to  go  to  Sangamon,  Mich., 
for  the  Barrett  Elevator  Co.  They  have  also  recently 
sent  a  2  h.p.  and  a  half  h.p.  motor  to  Warren,  Pa.,  and 
installed  a  3  h.p.  motor  in  the  Sunday  Olobe  printing 
office,  Erie,  Pa. ,  as  well  as  a  2  h.p.  motor  in  a  wire  fence 
factory  at  Erie. 

The  Lidgerwood  Manufacturing  Co.,  New  York,  Chi- 
cago and  Boston,  are  doing  an  immense  business  in  their 
standard  hoisting  engines.  They  are  enlarging  their 
present  works  in  Brooklyn,  N.  Y.,  and  have  just  opened 
a  branch  house  in  Pittsburg,  at  99  First  Avenue.  It  will 
be  in  charge  of  Mr.  A.  G.  Harmes,  of  that  city,  and  any- 
one desiring  anything  in  the  line  of  hoisting  machinery 
will  do  well  to  give  him  a  call. 

The  Amebican  Engineer  is  kept  on  file  at  E.  0.  Dake's 
Advertising  Agency,  64  and  65  Merchant's  Exchange, 
San  Francisco,  California,  where  contracts  for  advertis- 
ing can  be  m  ade  for  it. 


CHICAGO,  MILWAUKEE  &  ST.   PAUL  RAIL- 
WAY. 


Electric  Lighted  and  Steam  Heated  Vestibuled  Trains, 
with  Westinghouse  Air  Signals,  between  Chicago,  St. 
Paul  and  Minneapolis,  daily. 

Electric  Lighted  and  Steam  Heated  Vestibuled  Trains 
between  Chicago,  Council  Bluffs  and  Omaha,  daily. 

Through  Vestibuled  Sleeping  Cars,  daily,  between  Chi- 
cago, Butte,  Tacoma,  Seattle,  and  Portland,  Ore. 

Solid  Trains  between  Chicago  and  principal  points  in 
Northern  Wisconsin  and  the  Peninsula  of  Michigan. 

Daily  Trains  between  St,  Paul,  Minneapolis  and  Kan- 
sas City  via  the  Hedrick  Route. 

Through  Sleeping  Cars,  daily,  between  St.  Louis,  St. 
Paul  and  Mmncapolls. 

The  finest  Dining  Cars  in  the  World. 

The  best  Sleeping  Cars.  Electric  Reading  Lamps  in 
Berths . 

6,100  miles  of  road  in  Illinois,  Wisconsin,  Northern 
Michigan,  Iowa,  Minnesota,  Missouri,  South  Dakota 
and  North  Dakota. 

Everything  First-Class. 

First-Olass  People  patronize  First-Class  Lines. 
Ticket  Agents  everywhere  sell  Tickets  over  the  Chi- 
ca£o,  Milwaukee  and  St.  Pan!  JiaUwav. 


CABLE  ROADS. 

An  Engineer,  perfectly  conversant  witk  the 
German  system  of  cable-road  construction,  and 
owner  of  abundant  material  in  finished  rails,  and 
all  requisite  tools  and  appliances,  belonging  to  the 
business,  seeks  a  connection  with  an  appropriate 
firm  for  the  building  of  cable-roads,  on  a  basis  of  a 
.salary  and  percentage.  Address 

Rudolf  Mosse, 
Dusseldorf,  Germany. 


Map  or  the  United  States. 
A  large,  handsome  map  of  the  United  States,  mount- 
ed and  suitable  for  office  or  home  use,  is  issued  by 
the  Burlington  route.  Copies  will  be  mailed  to  any 
address  on  receipt  of  12  cents  in  postage  by  P.  8. 
Edstis,  Gen'l  Pasrf.  Agent,  0.,  B.  &  Q.  R.  R.,  Chicago,  111. 


CONTRACTS  OPEN. 


stand  Pipe. — Sealed  proposals  will  be  received  by 
the  Trustees  of  the  xllinois  Northern  Hospital  for  the  In- 
sane, until  12  o'clock,  noon,  August  4th,  1891,  for  furn- 
ishing the  material  and  erecting  of  a  stand-pipe  of  100,- 
000  gals,  capacity  upon  the  grounds  of  the  said  asylum, 
at  Elgin,  Illinois,  according  to  the  plans  and  specifica- 
tions on  file  in  the  office  of  the  superintendent.  Each 
proposal  must  be  signed  with  the  names  of  the  party  or 
parties  interested  and  must  contain  a  deposit  in  cash  or 
a  certified  check  for  10  per  cent  of  their  bid,  which  will 
be  returned  to  the  unsuccessful  bidders.  The  successful 
bidder  will  be  required  to  furnish  an  approved  bond  for 
the  faithful  performance  of  the  work.  Proposals  will  be 
addressed  to  the  Trustees  of  the  Illinois  Northern  Hos- 
pital and  marked  "Proposal  for  stand-pipe."  The  right 
is  reserved  by  the  Trustees  to  reject  any  and  all  bids. 
H.  J.  Beooks,  Superintendent,  W.  S.  Gamble,  Engineer. 


Water-Works.— The  Village  of  Madelia,  Watonwan 
County,  Mmn.,  will  let  contract  to  the  lowest  responsible 
bidder  July  29,1891,  at  one  o'clock  p.  m. ,  for  high  tank 
and  water  mains.  Right  reserved  to  reject  any  and  all 
bids.  89,000  to  be  expended  according  to  the  plans  and 
specifications  on  file  in  Recorder's  Office.  C.  Cooley,  Re- 
corder, Madelia,  Minn. 

Dated  June  27, 1891. 


Sealed  Proposals  will  be  received  at  the  office  of 
the  Supervising  Architect,  Treasury  Department,  Wash- 
ington, D  C. ,  until  the  30th  day  of  July,  1891,  for  all  the 
labor  and  materials  to  fix  in  place  complete  the  low- 
pressure,  steam-heating,  and  mechanical  ventilating  ap- 
paratus, etc.,  and  the  concrete  floor  of  basement  for  the 
U  S.  Courthouse  and  Post-Office  building  at  Louisville, 
Ky.,  in  accordance  with  the  drawings  and  specification, 
copies  of  wliich  may  be  had  on  application  at  this  office 
or  the  office  of  the  Superintendent  at  Louisville,  Ky. 
Each  bid  must  be  accompanied  by  a  certified  check  of 
.$500.  Proposals  must  be  inclosed  in  envelopes,  sealed 
and  marked,  "Proposal  for  Low-Pressure,  Steam-Heat- 
ing, and  Mechanical  Ventilating  Appt.ratus,  etc.,  and  the 
Concrete  Floor  of  Basement  for  the  U.  S.  Courthouse  and 
Post-Office  Building  at  Louisville,  Ky. ,"  and  addressed 
to  W.  J.  Edbrooke,  Supervising  Architect. 


Sealed  Proposals  will  be  received  at  the  office  of  the 
Supervising  Architect,  Treasury  Department,  Washing- 
ton, D.  C. ,  until  2  o'clock  p.  m.  on  the  28ch  day  of  July, 
1891,  for  all  the  labor  and  materials  required  for  the  iron 
stairs,  iron  work,  etc.,  of  elevator  shaft,  for  the  U.  8. 
Court  House,  lost  Office,  etc.,  building  at  Denver,  Col., 
in  accordance  with  drawings  and  specification,  copies 
of  which  may  be  had  on  application  at  this  office,  or  the 
office  of  the  Superintendent  at  Denver,  Col.  Each  bid 
must  be  accompanied  by  a  certified  check  for  ?200.  The 
Department  will  reject  all  bids  received  after  the  time 
herein  stated  for  opening  the  same;  also  bids  which  do 
not  comply  strictly  with  all  the  requirements  of  this  in- 
vitation. Proposals  must  be  inclosed  in  envelopes, 
sealed  and  marked,  "Proposal  for  Iron  Stairs,  etc.,  for 
the  U.  S.  Court  House,  Post  Office,  etc.,  building  at  Den- 
ver, Col.,"  and  addressed  to  W.  J.  Edbrooks,  Supervis- 
ing Architect. 


Pump.— Bids  wanted  for  one  duplex  steam  pump,  4- 
inch  discharge.  Water  to  be  forced  up  an  incline  of  1,700 
feet — perpendicular  45  feet— total  height  ICO  feet.  State 
number  of  gallons  guaranteed  per  hour  with  20-hor6e 
boilers,  50  pounds  pressure,  also  one  20-horse  flue  boiler 
without  firebox,  including  smoke-stack,  gong,  whistle, 
good  size  gratebars,  boiler  not  less  than  5-16  thickness  of 
steel,  also  2,000  feet  cast-iron  water  pipe  4-inch,  also 
3,000  feet  6-inch  cast-iron  water  pipe,  four  6-inch  el- 
bows, one  4-inch  elbow,  elbows  to  be  large  in  centre,  6- 
inch  pipe  to  have  connections  for  at  least  four  fire  hy- 
drants, "also  six  connections  for  4-inch  pipe.  Separate 
bids  taken.    Send  bids  to  Sam  Walker,  Milledgeville,  Ga. 


Viaduct.  —  Proposals  for  constructing  a  viaduct. — 
Bock  Island  Arsenal,  Bock  Island,  HI.,  June  23,  1891. — 
Sealed  proposals,  in  triplicate,  will  be  received  until  2 
o'clock  p.  m.  on  Saturday,  July  25,  1891,  for  furnishing, 
constructing  and  erecting  the  iron  and  all  other  work 
complete,  except  masonry,  excavations  and  fill,  for  a  vi- 
aduct from  south  end  of  the  Rock  Island  Wagon  Bridge, 
between  Rock  Island  and  the  city  of  Rock  Island,  over  the 
railroad  tracks  which  adjoin  the  approach  to  the  said 
bridge,  including  the  raising  the  said  bridge  to  an  incli- 
nation required  to  form  a  continuous  roadway  with  the 
viaduct.  Plans  and  specifications,  with  full  instructions, 
stipulations,  etc. ,  and  the  blank  forms  on  which  propos- 
als must  be  made,  can  be  had  on  application  to  Captain 
M.  W.  Lton,  Ord.  Dept.  U.  S.  Army,  Commanding. 
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UNIVERSAL    TOOL     GRINDING  MACHINE. 

The  illustration  on  this  page  represents  a  new 
and  very  much  improved  machine  for  grinding 
lathe  and  planer  tools.  And  on  the  next  page  will 
be  found  a  chart  for  grinding  said  tools.  This 
"Universal"  tool  grinding  machine  is  the  invention 
of  Mr.  C.  M.  Conradson,  superintendent  of  the  Gis- 
holt  Machine  Co..  Madison,  Wis.  Mr.  Conradson  is 
also  a  member  of  the  firm. 

In  placing  this  machine  upon  the  market  the 
Gisholt  MachineCo.  feel  that  they  satisfy  a  desire 
to  fiUT^uch^feltiwant  of  numerous  manufactur- 
ers, and  provide  a  systematic  and  precise  method 
of  shaping  and  sharpening  lathe  and  planer  tools 
used  in  manufacturers'  shops. 

='Tool  grinding  machines,  strangely  enough,  are 
of  comparatively  recent  origin,"  as  tne  American 
Machinist  remarks;  "strangely  enough  when  it  is 
considered  that  so  much  depends  upon  the  condi- 
tion of  the  cutting  tools  that  are  used  in  the  vari- 
ous operations  connected  with  machine  work. 
Nothing  is  intended  in  this  as  in  any  way  reflecting 
upon  the  skill  of  the  machinist  to  put  his  tools  in 
proper  shape  to  do  the  work  required  of  them. 
But  doing  this  is  not  a  desirable  job;  it  is  some- 
thing that  the  machine  rather  than  the  man  should 
do." 

The  following,  from  the  Gisholt  Machine  Co.'s 
prospectus  affords  interesting  reading:— 

While  great  progress  has  been  made  in  all  de- 
partments of  shop  work,  the  methods  of  sharpen- 
ing lathe  and  planer  tools  remain  to-day  essential- 
ly the  same  as  in  the  time  of  James  Watt. 

Absolutely  no  progress  has  been  made  in  this 
particular,  and  while  every  effort  has  beem  made 
to  improve  machine  tools,  the  cutting  tool  remains 
the  same.  Maudsley  and  Nasmyth  would  have 
nothing  to  learn  in  this  regard  in  most  of  our  mod- 
ern machine  shops;  on  the  contrary,  they  would 
gee  that  their  methods  had  been  forgotten,  and 
that  the  greatest  waste  results  from  the  use  of 
tools  not  well  adapted  to  the  work. 

The  importance  of  adopting  a  standard  shape  of 
cutting  tool  has  been  recognized  by  all  trades  ex- 
cept the  machinist's.  In  ordinary  shop  practice 
the  greatest  diversity  exists,  which  results  in  waste 
both  in  making  the  tool  and  in  its  operation. 

It  is  a  self-evident  proposition  that  for  every 
class  of  work  a  tool  can  be  designed  that  will  be 
most  efficient.  "Universal"  tool  grinding  machine 
is  intended  to  take  the  place  of  the  grindstone  and 
emery  wheel,  and  is  so  constructed  that  any  tool 
can  be  readily  duplicated.  The  essential  differ- 
ence between  this  machine  and  the  grindstone  is 
that  the  tool  is  rigidly  held  in  a  suitable  holder 
while  being  ground. 

There  is  just  as  great  an  objection  against  hold- 
ing a  tool  by  hand  while  being  ground  as  there  is 
to  holding  it  by  hand  in  the  lathe.  One  method  is 
Ks  efficient  as  the  other. 

The  Universal  tool  grinding  machine  has  been 
thoroughly  tested  by  use  in  a  large  number  of  the 
beat  shops  in  this  country  and  Is  now  offered  with 
full  confidence  in  its  merits. 

The  following  advantages  are  claimed  over  any 
other  system  of  grinding: 

1.  The  tools  are  more  efficient  in  operation. 

2.  It  costs  less  to  sharpen  tools  on  this  machine 
than  by  any  other  method. 

3.  Tools  last  longer  at  each  forging,  because 
there  is  no  waste  in  grinding. 

4.  Machine  tookican  .be  kept  continuously  at 
work. 

5.  Special  tools  are  readily  ground. 

Dilating  upon  the  fourth  feature  the  manufactur- 
ers say,  with  good  reason,  that  considerably  in- 
creased output  from  machine  tools  results  fromtbe 
use  of  this  system,  as  the  machine  can  be  kept  con- 
tinuously at  work,  and  need  not  be  stopped  while 
the  operator  sharpens  his  tools  on  the  grindstone 
or  emery  wheel.  Again,  machine-ground  tools 
generally  are  more  efficient  in  cutting  and  are  more 
durable  than  tools  ground  by  hand,  for  the  reason 
that  the  best  form  of  tool  for  the  work  in  hand  can 
be  chosen  and  obtained  Indefinitely.  There  seems 
to  be  no  good  ground  for  believing  that  it  is  neces- 
sary for  one  man  to  have  a  differently  shaped  tool 


from  another  when  doing  the  same  work.  On  the 
contrary,  there  is  every  reason  to  believe  that  by 
judiciously  designing  standard  tools  for  the  vari- 
ous classes  of  work  to  be  done,  that  the  average 
output  from  machine  tools  can  be  greatly  in- 
creased. 

Machine-ground  tools  last  much  longer  at  each 
forging  than  if  ground  by  hand.  The  universal 
tendency  among  workmen  is  to  grind  tools  where 
wear  occurs,  neglecting  the  portion  of  the  tool 
back  of  the  cutting  edge,  thus  speedily  reducing 
the  clearance  and  rake  of  the  tool.  Consequently 
the  tool  does  not  cut  as  freely,  and  heats  and  wears 
away  much  more  rapidly  than  when  first  forged. 
It  is  believed  to  be  a  fact  that  many  hand-ground 
tools  have  not  sufficient  clearance  to  work  well,  or 
enough  top  or  side  rake  to  sever  the  metal  operated 


unin  is  forced  a  heavy  circular  arm,  upon  which  a 
pan  supporting  the  tool  holder  osciliates.  The  pan 
is  also  arranged  to  be  moved  transversely  on  this 
arm.  It  will  be  readily  seen  from  this  that  a  tool 
held  as  represented  may  be  brought  against  the 
face  of  the  emery  wheel  and  earned  across  it  for- 
ward and  back  by  oscillating  the  pan  by  means  of 
the  lever  shown  at  the  right  of  the  principal  cut  on 
this  page.  The  tool  holder  is  arranged  to  slide  in 
the  pan  in  a  direction  parallel  to  the  arbor.  The 
tool  to  be  ground  is  held  in  this,  and  may  be  moved 
about  four  different  centers,  as  follows: 

1st.—  If  the  tool  is  bent  it  may  be  moved  30  de- 
grees either  side  of  the  center  line  to  bring  the 
face  to  be  ground  parallel  to  the  face  of  the  emery 
wheel. 

2nd. — A  tool  may  be  rotated  through  the  full  cir- 


on  easily.  This,  of  course,  necessitates  frequent 
grinding  and  consequent  rapid  deterioration  of  the 
tool.  With  the  Gisholt  Universal  machine,  grind- 
ing takes  place  not  only  at  the  extreme  point,  but 
over  the  entire  surface  of  the  cutting  point,  thus 
maintaining  the  shape  of  the  tool  till  worn  out.  By 
this  means  the  action  of  the  tool  is  uniform,  and 
the  tool  can  be  relied  on  to  operate  as  freely  when 
nearly  worn  out  as  when  new.  It  may  be  men- 
tioned here  that  machine-ground  tools  generally 
cut  much  freer  than  hand-ground  tools,  and  thus 
heavier  cuts  may  be  taken. 

The  machine  illustrated  herewith  is  simple  in 
construction,  as  our  contemporary  already  named 
observes.  And  any  intelligent  man  may  soon  learn 
how  to  use  it.  There  is  a  column  in  which  is  jour- 
naled  the  emery  wheel  arbor.    Through  this  col- 


cle  about  its  own  axis  as  a  center,  as  for  grinding 
the  sides  and  top. 

3rd. — A  tool  may  be  rotated  through  320  degrees 
in  a  horizontal  plane  for  grinding  the  angular 
faces. 

4th. —The  entire  tool  holder  may  be  rotated  in 
the  base  to  the  extent  of  15  degrees  on  either  side 
of  the  horizontal  for  the  purpose  of  obtaining 
clearance.  Any  required  clearance  can  be  had,  as 
on  thread  tools,  without  distorting  the  top  angle, 
and  without  calculations. 

The  attachment  shown  on  the  floor  at  the  right 
of  the  accompanying  engraving  is  used  for  grind- 
ing inside  tools;  the  one  at  the  left  is  for  setting 
tools  to  be  ground  round-ended.  The  arbor  of  the 
machine  is  of  crucible  steel,  ground  on  dead  cen- 
ters, and  fitted  to  bronze  boxes  by  scraping.  The 
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boxes  are  adjusted  by  nuts  on  either  end.  End 
thrust  is  taken  by  a  hardened  steel  collar  against 
vulcanized  fiber  washers. 

The  accompanying  chart  is  furnished  for  the 
guidance  of  the  person  who  operates  the  machine. 
The  angles  indicated  are  those  to  which  the  vari- 
ous adjustments  should  be  made,  by  the  aid  of  the 
graduated  arcs  for  the  purposes  named.  All  the 
tools  shown  in  this  chart  are  furnished,  ready 
ground,  with  each  machine;  they  are  of  such  forms 
as  experience  has  shown  the  builders  to  be  well 
suited  to  their  several  purposes.  Of  course  this 
chart  is  mainly  intended  as  an  aid  in  starting  the 
machine,  and  is  by  no  means  absolutely  necessary; 
It  may  be  departed  from  to  any  extent  thought 
best,  or  an  entire  new  chart  may  be  prepared. 


act  geometrical  terms,  he  should  at  least  know 
what  was  meant  by  the  question  and  in  his  own 
language  express  his  meaning  clearly.  Assuming 
that  this  trial  was  fairly  reported  in  the  paper  quo- 
ted— and  there  seems  to  be  no  reason  to  doubt  this 
— we  have  here  but  another  instance  of  the  sub- 
version of  an  engineering  office  to  purely  political 
and  personal  aims.  We  do  not  blame  this  particu- 
lar "engineer"  for  accepting  an  office  for  which  he 
was  not  fitted,  so  much  as  we  condemn  the  author- 
ities who  are  so  lost  to  a  sense  of  the  fltaess  of 
things  and  hold  the  fair  fame  and  honest  needs  of 
their  city  so  lightly  as  to  appoint  him. — Engineer- 
ing News. 


widely.  The  Eiftel  Tower  open  air  manometer  was 
used  for  the  first  time  on  this  occasion.  It  permit- 
ted of  obtaining  with  great  certainty  the  value  of 
the  pressures  measured  in  the  experiments,  for  the 
compressed  hydrogen  manometer  referred  to  above 
was  only  used  as  a  provisional  intermediary,  and 
was  graduated  directly  by  comparison  with  that  of 
the  tower.— Mechanical  World,  (London). 


WHAT   STEAM    USERS    SHOULD  KNOW. 


•ENGINEER"    IN    NAME  ONLY. 


According  to  The  Critic,  of  Louisville,  Ky.,  that 
city,  of  more  than  160,000  inhabitants,  is  saddled 
just  now  with  a  City  Engineer  that  is  sorely  lack- 
ing in  essential  fitness  for  office.  It  seems  that  in 
a  trial  now  in  progress  concerning  the  responsibili- 
ty of  the  city  of  Louisville  in  connection  with  a 
street  paving  contract  the  competence  of  the  City 
Engineer  was  brought  into  question.  The  attorney 
for  the  contractor  proceeded  to  examiue  the  engi- 


THE  TENSIONS   OF  STEAM. 

In  a  paper  read  before  the  Academy  of  Sciences 
recently,  M.  Cailletet  communicated  the  results  of 
the  researches  which  he  had  made,  in  conjunction 
with  M.  Colardeau,  as  to  the  tensions  of  steam  sat- 
urated to  the  critical  point,  and  the  determination 
of  that  point.  The  paper  gave  the  results  of  the 
application  to  the  particular  case  of  water  of  a 
method  which  the  authors  have  recently  made 
known,  which  permits  of  determining  the  tensions 
of  saturated  steam  and  the  critical  point  of  a  liquid 
enclosed  in  a  non-trauspareut  receptacle.     As  is 


A  fair  "horse-power"  in  a  steam  boiler  is  an  evap- 
oration of  twenty  pounds  of  water  per  hour  from  a 
temperature  of  212  degrees. 

Ten  pounds  of  water  evaporated  from  a  tempera- 
ture of  212  degrees  for  each  pound  of  coal  is  high 
economy.  Six  pounds  would  be  fair  work  and  above 
the  average. 

Under  the  best  conditons  a  horse-power  can  be 
had  from  an  evaporation  of  less  than  twenty  pounds 
of  water. 

A  measure  of  some  kind  that  will  show  the  weight 
of  feed-water  passing  into  a  steam  boiler  with  ac- 
curacy should  be  used  with  all  boilers  when  econ- 
omy is  an  object. 

Every  owner  of  steam  power  should  weigh  the 
water  evaporated  in  his  boiler  and  also  the  coal 
used  to  produce  such  an  evaporation. 
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neer  in  the  rudiments  of  mathematics,  and  this  in- 
dividual was  either  the  subject  of  a  bad  case  of 
"stage  fright,"  or  he  was  put  into  office  for  other 
qualifications  than  engineering  knowledge.  A 
straight  line,  according  to  his  light,  was  one  he 
supposed  "would  run  without  interference  as  to  its 
course."  A  right-angled  triangle  "lies  at  right  an- 
gles to  the  other,"  and  just  what  an  isosceles  tria- 
gle  was  he  honestly  confessed  he  did  not  know.  But 
the  climax  was  reached  when,  after  defining  a  hex- 
agon and  an  octagon  as  "six  and  eight-cornered  ar- 
ticles," he  declared  that  "a  paragon"  was  an 
"eight-cornered  instrument."  It  is  unnecessary  to 
follow  this  shameful  exhibit  of  ignorance  further, 
except  to  mention  that  this  "engineer"  deemed 
that  his  full  duty  in  superintending  street  paving 
ended  when  he  was  satisfied  that  the  "asphalt  was 
put  on  of  the  proper  thickness." 

It  ia  difficult  to  realize  that  a  prominent  city,  the 
engineering  affairs  of  which  were  long  under  the 
control  of  competent  engineers,  should  be  so  thor- 
oughly handed  over  to  short-sighted  political  pow- 
er as  indicated  in  this  appointment.  Who  this 
"engineer"  is  we  do  not  know,  never  having  before 
heard  of  him.  While  we  can  conceive  of  certain 
rudimentary  mathematical  problems  that  it  might 
puzzle  even  an  engineer  for  a  time  to  answer  in  ex- 


known,  water  heated  to  a  high  temperature  in  a 
glass  tube  attacks  it  and  destroys  it.  This  method 
consists  in  enclosing  varying  weights  of  the  liquid 
under  study  in  a  steel  tube  connected  with  a  com- 
pressed hydrogen  manometer.  This  tube  can  be 
heated  in  a  bath  of  nitrate  of  soda  and  potash  in 
fusion  up  to  a  temperature  near  red  heat.  The 
pressure  of  the  steam  is  measured  for  each  tem- 
perature, and  in  each  case  a  curve  of  the  results  is 
constructed.  All  of  these  coincide  up  to  a  certain 
point,  from  which  each  takes  a  direction  which  de- 
pends on  the  weight  of  the  liquid  employed.  The 
two  co-ordinates  from  this  point  on  the  curve  rep- 
resent the  critical  temperature  and  pressure.  This 
temperature,  from  which  steam  ceases  to  be  able  to 
retake  the  liquid  state,  whatever  be  the  pressure 
exercised  on  it,  is  365  deg.  The  part  common  to 
all  the  curves  gives  the  experimental  law  of  the 
tensions  of  saturated  steam,  which  was  only  known, 
from  the  works  of  Eegnault,  up  to  a  pressure  of  25 
to  30  atmospheres.  This  curve  had  been  compared 
to  the  theoretical  data  furnished  by  the  researches 
of  different  scientists,  particularly  Clausius  and  M. 
Bertrand.  This  comparison,  which  gave  the  most 
satisfactory  agreement,  was  very  interesting  on  ac- 
count of  its  consequences  for  the  works  on  ther- 
modynamics which  of  late  years  have  extended  so 


It  should  be  the  duty  of  a  fireman  to  know  the 
weight  of  fuel  used  as  well  as  the  weight  of  the 
water. 

No  man  has  any  right  to  find  fault  with  the  econ- 
omy of  his  boiler  until  he  knows  the  amount  of 
water  evaporated  per  hour  and  the  amount  of  coal 
required  to  produce  the  same. 

In  getting  the  evaporated  power  of  a  steam  boiler 
it  is  necessary  that  the  steam  should  be  dry  to  get  a 
fair  result. 

A  boiler  that  carries  out  water  with  its  steam  may 
show  a  large  apparent  evaporation,  but  the  steam 
being  wet  is  of  less  value  in  the  engine.  A  boiler 
should  give  dry  steam  in  aU  cases.  Superheating 
is  beneficial. 

Boilers  that  are  overworked  necessarily  waste 
fuel. 

The  only  way  to  know  where  the  fault  Lies  is  to 
know  by  absolute  weight  the  amount  of  evapora- 
tion in  the  boiler. 

A  boiler  may  generate  steam  with  great  economy 
and,  owing  to  the  steam  being  wasted  by  improper 
application  to  the  work  through  the  engine,  the  re- 
sult in  work  be  very  unsatisfactory  and  the  boiler 
blamed  unjustl.y. 

A  boiler  taxed  to  its  fuU  evaporative  power  evap- 
orates about  five  pounds  of  water  to  one  pound  of 
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coal;  double  the  size  of  the  boiler  and  you  will  get 
the  same  amount  of  steam  with  probably  thirty  to 
fifty  per  cent  less  fuel. 

When  steam  is  used  expansively,  under  the  best 
conditions,  it  will  give  double  the  power  for  the 
same  amount  of  steam  that  can  be  got  from  it 
worked  at  full  stroke  without  expansion. 

When  steam  is  used  in  non-condensing  engines  at 
low  pressure  the  loss  is  great,  owing  to  the  pres- 
sure of  the  atmosphere  (fifteen  pounds)  being  a 
greater  percentage  of  a  low  than  a  high  pressure.— 
Tradesman. 


THE  COLBURN  DRILLING  MACHINES. 


The  illustrations  on  this  page  show  the  lea  ling 
features  of  (Fig.  1)  Colbarn's  No.  5  portable  diiil 
with  power  transmitter  connected,  (Fig.  2)  universal 
countershaft,  and  (Fig.  3)  an  enlarged  view  of  tne 
paten;  power  transmitter. 

The  power  transmitting  device,  shown  in  Fig.  3, 
can  be  used  for  driving  portable  cylinder  boring 
and  valve  seat  facing  machines,  in  use  in  locomo- 
tive repair  shops,  and  -where  a  light  power  is  to  be 
applied,  as  well  as  in  connection  with  the  Colburn 
portable  drills.  The  two  guide  pulleys  are  arrang- 
ed in  a  swivel  frame  so  as  to  guide  the  rope  or 


it  is  next  to  impossible  for  the  rope  to  slip  in  the 
groove.  The  upper  part  consists  of  a  socket,  which 
is  first  bolted  to  the  ceiling,  or  any  convenient  tim- 
ber, by  three  lag-screws.  When  the  yoke  contain- 
ing the  driving  pulleys  is  inserted,  and  the  set- 
screw  in  the  socket  turned  up,  the  pulleys  are 
lined  up  by  the  eye  or  guess  until  the  be't  is  put 
on,  when  the  yoke  is  slightly  turned  until  the  belt 
runs  in  the  center  of  the  loose  pulley.  No  leveling 
or  other  lining  is  necessary.  The  pulleys  are  10 
inches  diameter  by  2i  inches  face,  and  should  make 
about  120  revolutions  per  minute. 

The  No.  5  size  portable  drill.  Fig.  1,  which  weighs 
112  pounds,  is  designed  to  drill  up  to  Ih  inches  di- 
ameter, and  by  the  use  of  a  boring  bar,  or  counter- 
sink,  has  been  known  to  bore  holes  up  to  2J  inches. 
The  spindle  has  a  feed  of  6  inches,  and  for  holes 
parallel  with  the  post  the  feed  can  be  made  a  foot 
or  more  bj  sliding  the  radial  arm  down  on  the  post. 
The  h  le  in  the  end  of  spindle  is  reamed  with  a  No. 
4  Morse  taper  reamer.  The  feeding  arrangement 
is  patent  differential  geared,  has  quick  return  and 
is  entirely  enclosed,  taking  up  less  room  than  a 
worm  and  gear,  and  can  not  be  clogged  by  dirt  or 
chips.  Power  can  be  applied  direct  to  the  spindle 
or  geared  as  shown  in  the  cut.  The  post  is  36  in- 
ches long,  and  the  radial  arm  is  12  inches  long.  The 
clamp  feet  open  10  inches  between. 

Fnrther  information  may  be  obtained  from  the 
manufacturer,  Albert  L.  Colburn,  New  Haven, 
Conn.,  who  feels  confident  that  his 
portable  drilling  machines  "fill 
a  gap  which  has  long  existed, 
namely,  the  want  of  a  thorough- 
ly portable  drill  which  can  be 
easily  handled  by  one  man,  and 
one  that  can  be  readily  applied 


Fio.  1. 


Fig.  2. 


Fig.  3. 

to  the  work  without  first  drilling 
and  tapping  holes  by  other  means, 
or  using  other  devices  than  those 
directly  attached  to  the  drilling 
machine." 


round  belt  on  the  driving  pulley  in  any  position  it 
may  assume.  The  guide  pulleys  also  cause  the  rope 
to  encircle  nearly  the  whole  of  the  periphery  of  the 
driving  pulley.  The  more  power  there  is  applied,  the 
closer  the  rope  adheres  to  tbe  groove,  and  it  will 
not  slip.  Also,  excessive  strain,  by  weight  or  other- 
wise, on  the  rope  to  make  it  hug  the  groove  of  the 
pulley  is  unnecessary.  The  only  strain  required  is 
that  which  is  actually  necessary  to  do  the  work. 
The  driving  pulley  is  7  inches  diameter,  and  is 
fitted  for  a  i-inch  rope,  and  will  furnish  power 
enough  to  drive  a  1-inch  drill  direct. 

The  universal  counter-shaft,  Fig.  2,  used  with  the 
Colburn  portable  drilling  machines,  has  two  idle 
pulleys  over  which  the  rope  runs  to  the  drilling 
machine.  These  pulleys  are  held  Ijy  a  frame  with 
ft  hollow  stud  through  which  the  rope  passes,  allow- 
ing the  idle  pulleys  to  turn  round  and  guide  the 
rope  to  the  drill  in  any  direction,  while  the  weight- 
ed idler  takes  up  the  slack  rope,  when  drilling  near 
to  or  from  the  counter-shaft,  by  its  rise  and  fall. 
By  inserting  sections  of  rope,  by  hook  CDuplings, 
any  distance  can  be  reached.  One  of  the  main 
features  of  the  counter-shaft  is  the  idle  pulley  up 
near  the  driving  pulley.  By  this  idle  pulley,  the 
rope,  which  usually  encircles  about  half  of  the 
driving  x>ullcy,  is  made  to  encircle  nearly  the  whole 
of  the  periphery  of  the  driving  i>ulley,  thereby 
gaining  power  witbout  ezcesaiye  strain  on  the  rope; 


A   THRILLING   NIGHT  CLIMB    IN  NORWAY. 


I  shall  never  forget  that  climb.  We  were  hardly 
out  of  the  road  before  we  began  to  ascend,  and  I 
had  shortly  to  stop  for  breath.  My  guide,  however, 
if  silent  was  thoughtful,  and  he  soon  caught  my 
gait  and  knew  when  to  pause.  Up  through  the 
dusk  we  went,  he  guiding  me,  now  by  a  word  tell- 
ing me  how  to  step,  or  now  turning  to  give  me  his 
hand  to  help  me  up  a  steep  place,  over  a  large  rock, 
or  around  a  bad  angle.  For  a  time  we  had  heard 
the  roar  of  the  torrent  as  it  boiled  below  us,  but  as 
we  ascended  it  had  gradually  hushed,  and  we  at 
length  were  in  a  region  of  profound  silence.  The 
night  was  cloudy,  and  as  dark  as  it  ever  is  in  mid- 
summer in  that  far  northern  latitude;  but  I  knew 
that  we  were  climbing  along  the  edge  of  a  preci- 
pice, on  a  narrow  ledge  of  rock  along  the  face  of  the 
cliff.  The  vast  black  wall  above  us  rose  sheer  up, 
and  I  could  feel  rather  than  see  that  it  went  as 
sheer  down,  though  my  sight  could  not  penetrate 
the  darkness  which  filled  the  deep  space  below.  We 
had  been  climbing  about, three  hours  when  sudden- 
ly my  guide  stopped,  and  unwinding  his  rope  from 
his  waist,  held  it  out  to  me.  I  obeyed  his  silent 
gesture,  and  bindidg  it  around  my  body  gave  him 
the  end.  lie  wrapped  It  about  him,  and  then 
taking  me  by  the  arm,  as  if  I  had  been  a  child,  he 


led  me  slowly  along  the  narrow  ledge  around  the 
face  of  the  wall,  step  by  step,  telling  me  where  to 
place  my  feet,  and  waiting  till  they  were  firmly 
planted.  I  began  now  to  understand  why  no  one 
ever  went  '-over  the  mountain"  in  the  day.  We 
were  on  a  ledge  nearly  three  thousand  feet  high. 
If  it  had  not  been  for  the  strong,  firm  hold  on  my 
arm,  I  could  not  have  stoodit.  As  it  was  I  dared  not 
think.  Suddenly  we  turned  a  sharp  angle  and 
found  ourselves  in  a  curious  semicircular  place,  al- 
most level,  and  fifty  or  sixty  feet  deep  in  the  con- 
cave, as  if  a  great  piece  had  been  gouged  out  of 
the  mountain  by  the  glacier  which  must  once  have 
been  there. 

"This  is  a  curious  place,"  I  ventured  to  say. 

"It  is,"  said  my  guide.  "It  is  the  Devil's  Seat. 
Men  have  died  here." 

His  tone  was  almost  fierce.  I  accepted  his  ex- 
planation silently.  We  passed  the  singular  spot 
and  once  more  were  on  the  ledge,  but  it  was  not  so 
narrow  as  it  had  been  on  the  other  side  of  the  Devil's 
Seat,  and  in  fifteen  minutes  we  had  crossed  the 
summit  and  the  path  widened  a  little  and  began  to 
descend. — From  "ELsket,"  by  Thomas  Nelson  Page, 
in  August  Scribner  (Fiction  number.) 


THE   TINPLATE  INDUSTRY. 


Long  before  the  time  of  Julius  Caesar,  tin  was  ob- 
tained from  Britain.  The  most  direct  descendants 
of  the  ancient  Britons,  namely  the  Welsh,  have  to 
this  day  been  the  leaders  of  the  work  in  the  tin  in- 
dustry. Ex-Congressman  Owen,  as  Chief  of  the 
United  States  Immigration  Department,  has  opened 
the  door  wide  for  his  blood  relatives  of  Wales  to 
"come  over  and  help  us"  to  make  tin. 

The  recent  disturbance  in  the  tin  market  has 
been  caused  by  the  McKinley  Act.  The  tin  bosses 
of  Wales  pricipitated  matters  by  going  to  extremes. 
This  is  how  the  matter  is  presented  in  the  Mechan- 
ical World,  London,  July  4:  — 

The  lockout  in  the  South  Wales  tin-plate  works, 
which  commenced  last  Monday,  is  the  result  of  the 
attempt  on  the  part  of  the  Masters'  Association  to 
reduce  the  stock  of  tiuplate  which  has  been  accu- 
mulated on  the  other  side  of  the  Atlantic  during 
the  last  few  months  in  anticipation  of  the  coming 
into  operation  of  the  M'Kinley  Tariff  on  the  1st  inst. 
It  is  estimated  that  by  stopping  the  South  Wales 
works  for  28  days,  the  stock  of  IJ  million  boxes 
now  in  America  will  be  decreased  by  about  two- 
thirds.  The  merchants,  however,  may,  in  view  of 
this  action,  advance  the  price  so  that  the  consump- 
tion will  fall  below  the  average,  which  is  about 
one  million  boxes  per  month,  in  which  case  many 
of  the  makers  appear  ready  to  extend  the  period  of 
stoppage  still  further.  Of  course  such  a  line  of  ac- 
tion cannot  fail  to  affect  the  position  of  the  work- 
men very  materially,  nor  will  the  effect  be  confined 
to  the  20,000  workers  in  tinplate,  but  many  of  those 
engaged  In  the  iron  and  steel  trades,  and  about 
4,000  colliers  in  the  Swansea  and  Llanelly  district, 
will  suffer.  Some  of  the  tinplate  manufacturers  are 
endeavoring  to  diminish  the  suffering  which  would 
naturally  result  to  men  thrown  out  of  employment 
for  so  long  a  period,  by  offering  a  portion  of  them 
work  in  carrying  out  necessary  repairs  at  their 
manufactories  and  in  the  construction  of  reser- 
voirs. But  the  men,  as  a  whole,  are  very  much  in- 
censed at  the  action  of  the  makers  in  throwing 
them  out  for  a  whole  month  continuously.  They 
argue  that  a  stoppage  of  a  week  each  month  for 
four  months  would  as  effectually  achieve  the  ob- 
ject the  makers  have  in  view,  and  there  are  already 
rumors  of  the  men  resenting  their  treatment  in  a 
practical  manner.  It  is  stated  that  during  the 
month  about  60  workers  will  go  on  a  trip  to  Ameri- 
ca. It  is  probable  that  one  object  of  this  visit  is  to 
ascertain  what  facilities  there  are  for  transferring 
their  knowledge  and  their  services  to  capitalists  in 
America.  Should  they  as  the  result  of  their  visit 
report  favorably  to  their  brethren  in  Wales,  it  is 
not  at  all  unlikely  that  there  may  be  so  large  an 
exodus  from  this  country  as  to  lead  to  a  very  great 
portion  of  a  trade  which  has  hitherto  been  almost 
entirely  monopolised  in  Wales  being  transferred  to 
America.  Moreover,  agents  of  American  capitalists 
have  for  the  past  few  weeks  been  in  Wales  obtain- 
ing information  as  to  the  best  kind  of  machiuei-y 
necessary  in  the  economical  production  of  tin- 
plates,  and  as  a  result  orders  have  already  been  de- 
livered for  the  manufacture  and  delivery  of  some 
of  the  latest  appliances. 
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Enginekes  generally  -will  soon  be  required  to  be 
conversant  with  the  working  of  electric  light  and 
electric  power  plants,  as  a  contemporary  remarks. 
Where  licen.ses  are  granted  to  stationary  engineers, 
electricity  is  not  yet  in  it.  But  the  demand  for 
electric  light,  and  especially  for  electric  motors,  is 
now  so  enormous  1  hat  the  small  steam  plants  are 
bound  to  be  crowded  out.  It  is  stated  that  one 
firm  in  New  York  is  over  2,000  motors  behind  or- 
ders. That  is  to  say,  they  have  orders  for  that 
many  more  electric  motors  than  they  are  about  to 
deliver,  and  they  have  large  forces  of  men  making 
them  night  and  day. 


Edison  the  Great  has  been  awarded  his  rights  in 
a  court  of  justice,  as  the  inventor  of  the  modern  in- 
candescent lamp,  and  his  patent  is  declared  to  cov- 
er the  essential  features  of  all  varieties  of  these 
lamps  as  at  present  manufactured  and  used.  It 
was  argued,  in  effect,  that  Edison's  patent  covered 
more  than  he  bargained  for,  so  to  speak.  That  is, 
he  did  not  kuow  the  estent  of  the  advantages  of 
his  device  at  the  time  he  obtained  it.  As  Judge 
Wallace  said,  that  does  not  matter.  Dr.  Bell  had 
but  a  faint  idea  as  to  what  his  telephone  would  do 
when  it  was  patented.  And  even  Edison,  when  he 
deviced  an  improvement  on  Bell's  telephone,  he 
stumbled  on  the  phonograioh  unawares,  as  it  were. 
At  all  events,  we  may  expect  lively  music  now 
among  the  manufacturers  of  incandescent  lamps. 
They  will  have  to  pay  the  piper. 


OUR  VISITORS. 


Among  those  who  have  favored  us  with  a  call, 
since  the  Supreme  Convention,  were  J.  J.  Wilson, 
of  Wahoo,  Neb.,  the  new  supreme  senior  master 
mechanic;  H.  K.  Stroud,  of  Hastings,  Minn.,  new 
supreme  inside  sentinel;  Thos.  M.  Thompson,  of 
Detroit,  Mich.,  the  corresponding  engineer  of  On- 
ward Council,  and  also  a  number  of  the  supreme 
board  of  trustees;  and  Chas.  M.  Anderson,  of  the 
Council  Bluffs  Council.  All  these  are  specially  en- 
thusiastic believers  in  the  A.  0.  S.  E.  Bro.  Wilson 
was  immensely  pleased  with  his  trip  east,  and  de- 
lighted with  the  proceedings  of  the  Supreme  Coun- 
cil. Bro.  Stroud  expressed  himself  much  more  so, 
and  he  was  rejoicing  on  his  way  back  to  Minneso- 
ta. Bro.  Thompson  extended  his  vacation  so  as  to 
visit  some  old  and  affectionate  friends  in  Chicago, 
before  returning  home  to  Detroit.  Bro.  Anderson 
speaks  well  of  Council  Bluffs  Council,  and  especial- 
ly of  the  David  Gilbert  Council  on  the  other  side  of 
the  muddy  river.  Among  the  "handful"  of  N.  A. 
S.  E.  men  in  Omaha  there  are  two  or  three  "decent 
fellows,"  he  says,  and  they  are  likely  to  join  the 
ranks  of  the  A.  O.  S.  E.  after  September. 


FEED  WATER  HEATED  WITH   LIVE  STEAM. 

"English  engineers  are  much  exercised  over  the 
discovery  of  a  paradox  in  steam  engineering,  for 
which  no  satisfactory  explanation  seems  to  exist," 
says  Engineering  News  (New  York). 

In  another  part  of  this  issue  we  give  an  interest- 
ing article  on  this  subject  from  a  trans-Atlantic 
contemporary,  on  which  the  Newt*  comments,  and 
goes  on  to  say: — "Feed-water  heaters  using  exhaust 
steam  or  waste  flue  gases  as  a  source  of  heat  are 
common  everywhere;  butan  inventive  Englishman 
has  hit  upon  the  new  idea  of  heating  the  feed  water 
up  to  the  full  boiler  temperature  by  live  steam 
from  the  boiler  before  pumping  it  into  the  boiler. 
At  first  sight  this  looks  like  robbing  Peter  to  pay 
Paul;  and  the  inventor,  indeed,  claims  to  have  had 
no  expectation  of  increasing  the  fuel  economy  by 
his  device,  but  only  of  reducing  the  internal  strains 
on  the  boiler  due  to  the  entrance  of  cold  leed  water. 
But  to  the  astonishment  of  all  parties  concerned, 
a  marked  and  positive  saving  in  fuel  and  a  gain  in 
the  capacity  of  the  boilers  to  furnish  steam  have 
followed  the  use  of  this  heater.  It  now  remains  to 
find  the  reason  why  the  heating  surface  of  a  boiler 
should  absorb  heat  from  a  fire  more  rapidly  when 
evaporating  water  at  a  temperature  of  over  SOO'' 
than  when  heating  water  from  ordinary  feed  water 
temperatures  to  tne  boiling  point  corresponding  to 
the  steam  pressure.  The  explanation  given  by  The 
Engineer  is  about  as  confused  and  unsatisfactory  as 
its  report  of  the  tests  made  is  clear  and  convincing. 
The  point  made  as  to  keeping  grease  out  of  the 
boiler  is  a  good  one,  but  does  not  at  all  explain  the 
tests  recorded,  in  wnich  the  heater  was  put  in  and 
out  of  use  at  intervals  of  less  than  an  hour.  Our 
contemporary  makes  a  worse  error  when  it  says: 
'Each  unit  of  heating  surface  will  probably  in  a 
given  time  transmit  about  the  same  quantity  of 
heat,  whether  the  water  in  con*:act  with  it  is  200°  or 
350"  or  even  hotter.' 

''Now,  as  a  matter  of  fact,  what  the  tests  report- 
ed by  The  Engineer  indisputably  proved,  was  that 
a  considerably  greater  quantity  of  heat  was  trans- 
mitted in  a  given  time  by  the  boiler  heating  sur- 
face when  the  feed  water  was  heated  by  live  steam 
from  the  boiler  in  the  separate  heater  than  when  it 
was  pumped  directly  into  the  boiler.  It  seems  cer- 
tain, too,  that  this  increased  efficiency  of  the  heat- 
ing surface  was  due  to  the  fact  that  it  was  all  at 
work  generating  steam  instead  of  heating  water  to 
the  boiling  point  in  certain  parts. 

"If  it  be  true  that  heating  surface  works  more  ef- 
ficiently when  evaporating  water  than  when  heat- 
ing it,  we  have  an  explanation  of  certain  facts 
hitherto  little  understood.  The  feed-water  in  a 
firebox  boiler — the  locomotive,  for  instance — is  al- 
ways pumped  in  at  the  front  end,  at  the  point  far- 
thest removed  from  the  most  efficient  heating  sur- 
face. The  long  time  required  to  heat  boilers  up  to 
working  pressure  and  tne  strains  and  leaks  which 
tnen  occur  may  be  due  to  the  slower  tiansmisbion 
of  heat  as  well  as  to  the  other  well-known  cause 
unequal  expansion. 

"Why  heating  surface  should  be  more  efficient 


Avhen  the  water  in  contact  with  it  is  boiling,  we  can 
only  conjecture.  The  most  probable  cause  seems 
to  be  the  motion  which  is  set  up  as  soon  as  the 
steam  bubbles  begin  to  form,  violently  agitating 
the  water,  and  bringing  fresh  currents  constantly 
against  the  hot  plate.  It  is  well  known  that  the 
efficiency  of  heating  surface  is  enormously  in- 
creased when  the  water  is  moved  over  it  at  consid- 
erable velo(!ity;  and  this  may  be  the  explanation  of 
the  seeming  paradox  described  above." 

So  far,  so  good.  If  our  expert  contemporariee 
will  bear  in  mind  that  a  considerable  quantity  of 
electricity  is  often  generated  in  steam  boilers,  as 
explained  on  the  next  couple  of  pages,  they  may 
perhaps  be  able  to  discover  the  true  cause  of  the 
wonderful  advantages,  discovered  unexpectedly, 
which  arise  from  heating  feed  water  with  live 
steam. 


MISTAKES   WILL  HAPPEN! 


The  editor  of  one  of  the  Chicago  papers  recently 
tried  to  make  a  distinguished  visitor  happy,  by 
giving  a  flattering  report  of  an  address  delivered 
by  the  new  arrival  before  a  literary  society  whose 
guest  he  was.  The  remark  was  inserted  in  the  re- 
port, by  the  editor  himself,  that  Mr.  So  and  So  had 
spoken  in  a  jocose  manner  for  about  fifteen  min- 
utes. Mark  the  word  jocone.  Next  day  the  editor 
met  Mr.  So-and-So.  The  latter  seemed  offended  at 
something.  The  editor  enquired  of  a  mutual  friend 
whatever  could  the  matter  be.  "Matter,  indeed," 
said  the  friend,  "many  a  man  would  challenge  you 
to  a  duel  for  making  such  a  remark  as  that  in  your 
report!" 

"Good  heavens,"  exclaimed  the  editor,  "where  is 
the  paper?" 

The  paper  was  produced,  and  the  editor  hurried- 
ly scanned  the  report  in  question,  and,  to  his  hor- 
ror, he  discovered  that  the  report  said  Mr.  So-and- 
So  "had  spoken  in  a  jackass  manner  for  about  fif- 
teen minutes."  It  was  the  jacfcass  that  caused  the 
mischief. 

The  editor  protested  that  he  had  written  jocose 
instead  of  jackass.  And  he  hunted  up  the  copy, 
and  dismissed  the  proof  reader  who  had  passed 
that  grave  error. 

Now,  we  refer  to  that  incident  simply  to  mollify 
the  ridiculousness  of  a  report  in  our  last  issue.  In 
part  of  the  chapter  on  The  Supreme  Council  Meet- 
ing, page  37,  we  had  written  that  the  delegates  and 
their  friends  "went  to  the  Straight  Line  Engine 
Work.<^,  and  their  visit  there  was  very  much  en- 
joyed, and  they  were  especially  delighted  with  the 
exhibition  given  by  Prof.  Sweet,  which  consisted 
of  the  taking  of  indicator  cards  while  the  engine 
was  under  a  pressure  commencing  at  60  lbs.  and  di- 
minishing to  nothing,  and  again  commencing  at  noth- 
ing and  rising  to  60  lbs.  pressure."  The  words  in 
italics  were  omitted  in  the  report  as  it  appeared  in 
print,  and  thereby  appeared  as  senseless  as  it  was 
ridiculous. 

The  name  of  the  Crystal  Spring  Brewery  was  also 
unaccountably  left  out  of  the  subsequent  para- 
graph. The  "comp"  may  have  been  a  malicious 
Prohibitionist.    Anyway,  he  is  now  out  of  sight. 


Daughters  of  Fulton. 

During  the  A.  O.  S.  E.  Convention  at  Syracuse 
the  Supreme  Auxiliary  of  the  Daughters  of  Fulton 
held  a  meeting  one  evening  at  the  house  of  Mr.  Jef- 
ferson Young,  Jr.,  211  East  Castle  St.,  Syracuse. 
There  were  about  twenty  delegates  present,  repre- 
senting the  three  subordinate  auxiliaries,  namely, 
the  Elmira  of  Bridgeport.  Conn.;  Sherman  of  Syra- 
cu.se,  and  Cowles  of  Eochester,  N.  Y.  The  follow- 
ing officers  of  the  Supreme  Auxiliary  were  elected: 
Past  matron,  Mrs.  Julia  Young,  of  Syracuse:  ma- 
tron, Mrs.  Elmira  E.  Deas,  of  Bridgeport;  assistant 
matron,  Mrs.  Flora  Wylie,  of  Bridgeport;  secretary 
and  treasurer.  Miss  May  Deas,  of  Bridgeport;  con- 
ductress. Mrs.  Schmering,  of  Eochester;  assistant 
conductress,  Mrs.  Latter,  Syracuse;  prelate,  Mrs. 
Helen  Eldridge,  Eochester;  inner  guard,  Mrs. 
Gleave,  Syracuse;  outer  guard,  Mrs.  Eustin,  Syra- 
cuse; supreme  deputy.  Miss  Kate  C.  0.  Young,  Sy- 
racuse. 

Several  of  the  newly  elected  officers  were  in- 
stalled the  same  evening.  And  a  collation  was 
served  by  Mr,  and  Mrs.  Young. 


August  1,  1»91. 
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ELECTRICITY. 


VII. -ELECTRICITY  IN  STEAM  BOILERS. 


Many  ol  our  readers  may  not  De  aware  that  elec- 
tricity is  generated  in  "large  volumes"  in  their 
steam  boilers.  Yet  such  may  be  the  case.  We  say 
may  be,  because  there  are  such  ingredients  some- 
times in  the  boiler  that  neutralize  the  conditions 
that  produce  electricity,  .\ny\vay,  it  is  easy  for  ev- 
ery one  in  charge  of  a  steam  boiler  to  get  up  an 
electric  current  without  a  dynamo,  or  any  of  the 
now  common  electric  apparatus;  for  the  boiler  it- 
self is  capable  of  generating  the  mysterious  some- 
thing which  is  usually  designated  electricity. 

This  was  discovered  accidentally,  like  many  an- 
other wonder  in  physics.  An  engineer  put  his  hand 
in  a  jet  of  steam,  issuing  from  the  valve  setting  of 
his  boiler,  and  at  the  same  time  proceeded  to  ad- 
jnst  the  weight  of  his  valve  lever  with  the  other 
hand;  and  to  his  great  surprise,  a  brilliant  spark 
passed  between  his  hapd  and  the  lever.  From  fur- 
ther observation  it  as  ascertained  that  by  placing 
one  hand  in  the  steam  jet  and  the  other  hand  (at 
the  same  time)  on  another  part  of  the  boiler  a  "cir- 
cuit" of  electric  current  was  established. 

This  remarkable  phenomenon  was  thoroughly  in- 
vestigated for  several  years.  And  at  one  time  the 
making  of  steam  boilers  as  electrical  machines  was 
a  gieat  '  business."  The  boiler  shown  herewith 
stands  on  glass  legs,  for  although  a  boiler  set  in  the 
ordinary  way  produces  electricity,  it  may  be  pro- 
duced in  a  much  larger  volume  when  the  boiler  is 
insulated  from  mother  earth.  Yet,  under  certain 
conditions,  better  results  are  obtainable  when  there 
is  a  free  connection  between  the  be  iler  and  the 
earth. 

Steamboat  boilers  using  saltless  water,  have 
often  been  ruined  by  electricity.  During  the 
war,  much  trouble  resulted  from  eletricity  in 
boilers  and  the  engineers  could  not  make 
out  what  was  the  matter  until  enlightened  on  this 
particular  subject.  It  seems  that  electricity  is  de- 
veloped most  readily  where  grain  rolls  of  the  iron 
cross  at  right  angles,  such  as  at  the  union  of  the 
tubes  and  the  tube  heads.  The  electric  current 
there  set  up  eats  the  iron.  Where  surface  con- 
densers are  used,  which  purify  the  water,  the  tubes 
soon  leak.  Where  rain  water  is  used,  the  boiler 
will  be  pitted  within  a  year. 

Mr.  Stroud,  the  Deputy  Supreme  Chief  of  Minne- 
.sota,  says  the  best  protection  against  electricity  in 
a  boiler  is  a  slight  coating  of  salt.  His  friend,  Bro. 
Callaway,  of  the  Southwark  Council,  Philadelphia, 
is  said  to  be  well  posted  on  this  subject.  We  shall 
be  glad  to  hear  from  him,  and  all  others  who  have 
any  information  to  impart. 

How  electricity  ii  generated  in  a  steam  boiler  is 
not  definitely  known.  Faraday  maintained  it  was 
generated  by  friction,  while  others  hold  that  elec- 
tricity is  the  result  of  chemical  decomposition  in 
the  boiler.  It  may  be  tte  result  of  both  friction 
and  chemical  decomposition  combined.  There  is 
certainly  afield  for  profitable  electrical  investiga- 
tion here,  right  within  the  province  of  every  steam 
engineer.  And  it  affords  the  best  opportunity, 
probably,  for  a  great  number  of  our  readers  to 
"get  acquainted"  with  electricity  in  its  generation. 
And  we  have  much  pleasure  in  now  publishing  as 
much  information  concerning  the  subject  as  we 
have  been  able  to  gather  from  the  published  state- 
ments ol  a  learned  lecturer  who  was  intimately  ac- 
quainted with  Faraday,  and  from  descriptions  of 
the  steam  electric  machines  when  they  were  mann- 
factur  d. 

Messrs.  Watson  and  Lambert,  of  Newcastle,  En- 
gland, who  constructed  both  the  Polytechnic  and 
the  American  machines,  referred  to  in  this  chapter^ 
went  into  the  buslne.ss  pretty  extensively,  and  con- 
structed "hydro-electric  machines"  of  various  sizes, 
mounted  on  carriages  so  as  to  be  readily  moved 
about.  A  technical  journalist  of  that  day  says  that 
they  constituted  "very  elegant  pieces  of  electrical 
apparatus . " 

We  have  before  us  an  engraving  of  one  of  the 
first  that  were  made.  The  boiler  is  two  feet  lix 
inches  long,  and  one  foot  two  inches  in  diameter. 
The  fuel  used  was  charcoal.  When  in  good  work- 
ing order,  a  machine  of  the  size  mentioned  would 
produce,  according  *.o  the  statement  of  the  manu- 


facturers, as  much  electricity  as  three  30-inch  plate 
glass  machines. 

The  boiler  cut  given  herewith  (Fig.  7)  consists  of 
a  common  steam  boiler,  with  furnace,  tubes,  etc. 
The  water  gauge  is  plainly  seen  at  the  side,  with 
the  safety  valve  at  the  top.  C  is  the  tap  turned  on 
for  the  steam  to  reach  the  jets  at  A.  A  section  of 
these  jets,  which  are  made  of  box  wood,  is  shown  at 
M.  There  is  in  each  jet  a  bent  piece  of  metal,  to 
cause  the  steam  to  strike  against  the  sides  of  the 
mouth  piece,  instead  of  coming  out  without  inter- 
ruption. The  steam  is  also  condensed  suddenly  as 
it  reaches  the  jets  by  means  of  cold  water  in  the 
reservoir  B.  The  steam,  under  such  conditions,  is- 
sues from  the  jets  highly  charged  with  positive 
electricity  which  passes  into  the  bunch  of  wires  at 
P,  the  same  being  fixed  to  an  insulated  stand  con- 
nected with  a  prime  conductor,  D.  In  the  older 
cuts,  the  bunch  of  wires  are  shown  further  ofl:,  with 
a  condensing  pipe  projected  as  tar  on  the  other 
side  as  the  portion  that  reached  to  the  bunch  of 
wires.  Two  jets  of  steam  were  thus  exhibited  sim- 
ultaneously issuing  from  the  boiler  at  the  same 
time  but  with  opposite  states  of  electricity — posi- 
tive at  the  conductor  end,  and  negative  at  the 
other.  The  iron  steam  pipes  were  enclosed  in  the 
condensing  vessel,  the  lower  part  of  which  "con- 
tains water  which  nearly  reaches  the  lower  side  of 
the  steam  pipes;  from  the  latter  are  suspended  fila- 
ments of  cotton,  which  dip  into  the  water,  and  by 
capillary  action  raise  just  suflicient  to  cause,  by  its 
action  on  the  pipes,  a  condensation  of  the  passing 


steam  into  tlie  requisite  quantity  of  water  for  rub- 
bing against  the  jet."  Here  friction  plays  an  im- 
portant part  evidently,  however  much  there  may  be 
a  chemical  action  (in  the  condensation  of  the 
steam.) 

It  should  not  be  forgotten  that  electricity  is  pro- 
duced from,  or  in,  steam  issuing  in  the  ordinary 
way.  Such  an  apparatus  as  that  described  only  in- 
creases the  quantity  of  electricity.  The  steam 
cloud  of  a  locomotive  engine  contains  electricity 
which  is  effected  by  its  variable  conditions. 

Peltier  (in  L'  Inslitut,  Aug.  7,  1844)  disputes  the 
theory  that  friction  is  the  cause  of  the  development 
of  electricity  in  the  hydro-electric  machines;  he 
maintains  that  it  is  due  to  chemical  decomposition. 
Below  230  degrees  Fahr.  Peltitr  obtained  no  sign  of 
electricity.  He  found  that  while  the  head  of  a  col- 
umn of  vapor  was  positive  the  tall  was  negative,  the 
intermediate  portions  alternating  from  positive  to 
negative  according  to  the  velocity  of  the  train,  the 
quantity  of  the  prevailing  vapors,  the  rapidity  of 
the  evaporation,  and  the  state  of  the  sky. 

So  long  as  the  steam  is  perfectly  dry,  it  does  not 
seem  to  contain  nor  produce  electricity.  And 
when  it  contains  the  small  globules  of  water,  pro- 
duced by  condensation,  there  is  no  electricity  if 
the  entrained  globules  have  a  free  and  straight 
passage.  And  the  fact  that  electricity  is  only  pro- 
duced when  the  condensed  steam  strikes  against 
obstructions,  goes  a  long  way  to  support  the  fric- 
tion theory. 

Of  late  years  Lyman's  "exhaust  head"  is  a  device 


that  has  become  familiar  to  steam  engineers.  It  is 
placed,  as  every  engineer  knows,  at  the  discharging 
end  of  an  exhaust  pipe.  The  steam  is  condensed 
more  or  less,  by  the  time  it  reaches  the  exhaust 
head;  and  by  striking  against  the  obstructions,  in 
the  head,  electricity  is  produced — by  friction;  and 
we  would  say  that  it  is  the  electricity,  thus  pro- 
duced, causes  the  chemical  action  which  seiJarates 
the  globules  of  water  from  the  steam,  and  the  oil 
from  the  globules,  both  of  which  are  held  back  by 
gravitation,  and  then  dry  steam  only  issues  forth 
through  the  exhaust  head. 

We  have  entered  into  this  matter  somewhat  mi- 
nutely, because  it  is  so  closely  associated  with  the 
every  day  Avork  of  a  steam  engineer. 

And  much  may,  probably,  be  learnt  by  experi- 
menting in  that  particular  field  of  investigation. 
And  to  enable  our  readers  to  judge  for  themselves, 
we  give  the  following  extensive  details,  gathered 
from  the  works  of  those  who  wrote  on 

ELECTEICITY  OP  EFFLUENT  STEAM, 

when  that  subject  was  discussed  enthusiastically  by 
the  chief  electricians  of  the  time  when  steam  boil- 
ers were  in  fashion  as  electrical  machines. 

Much  of  what  we  have  already  stated  is  repeated,  ' 
only  in  the  language  of  the  original  writers,  and 
more  fully,  thus  giving  the  opportunity  for  our 
readers  to  see  whether  our  deductions,  already 
given,  are  correct  or  not.  For  our  information  is 
derived  from  what  we  have  read,  and  not  from  act- 
ual experiments.  If  any  engineers  should  make 
experimental  tests,  we  should  be  glad  to  have  the 
results  for  publication, 

Noad  states  the  case  as  follows: 

Under  the  head  of  frictional  electricity  must  be 
included  this  very  remarkable  source  of  electrical 
development,  which  in  the  hands  of  Messrs.  Fara- 
day,  Armstrong,  Ibbetson  and  others,  has  led  to 
the  construction  of  electrical  machines  compared 
to  which  even  the  most  powerful  glass  machines 
hitherto  constructed  are  but  as  pigmies. 

The  first  account  we  have  of  an  observation  on 
the  electricity  of  a  jet  of  steam  while  issuing  from 
a  boiler  is  contained  in  a  letter  addressed  to  Pro- 
fessor Faraday,  by  H.  S.  Armstvong{ Phil.  Mag.,  Vol, 
XVII.) 

It  appears  that  the  phenomenon  was  first  noticed 
by  the  engineman  entrusted  with  the  care  of  a 
steam  engine  at  Sedgehill,  about  six  miles  from 
Newcastle;  it  happened  that  the  cement,  by  which 
the  safety  valve  was  secured  to  the  boiler  had  a 
crack  in  it,  and  through  this  fissure  a  copious  hori- 
zontal jet  of  steam  continually  issued.  Soon  after 
this  took  place,  the  engineman  having  one  of  his 
hands  accidentally  immersed  in  the  issuing  steam 
presented  the  other  to  the  lever  of  the  valve,  with 
the  view  of  adjusting  the  weight,  when  he  was 
greatly  surprised  at  the  appearance  of  a  brilliant 
spark,  which  passed  between  the  lever  and  his 
hand,  and  was  accompanied  by  a  violent  wrench  of 
his  arms,  wholly  unlike  what  he  had  ever  experi- 
enced before.  The  same  effect  was  repeated  when 
he  attempted  to  touch  any  part  of  the  boiler,  or 
any  iron  work  connected  with  it,  provided  his 
other  hand  was  exposed  to  the  steam.  He  next 
found  that  while  he  held  one  hand  to  the  jet  of 
steam,  he  communicated  a  shock  to  every  person 
whom  he  touched  with  the  other,  whether  such 
person  was  in  contact  with  the  boiler,  or  merely 
standing  on  the  brick  work  which  supijorted  it;  but 
that  a  person  touching  the  boiler,  received  a  much 
stronger  shock  than  one  who  merely  stood  on  the 
bricks. 

In  following  up  these  experiments,  Mr.  Armstrong 
provided  himself  with  a  brass  plate  having  a  copper 
wire  attached  to  it,  which  terminated  in  a  round 
brass  knob.  When  this  plate  was  held  in  the  steam, 
by  means  of  an  insulated  handle,  and  the  brass 
knob  brought  within  about  a  quarter  of  an  inch 
from  the  boiler,  the  number  of  sparks  which  passed 
in  a  minute  was  from  sixty  to  seventy,  and  when 
the  knob  was  advanced  about  one-sixteenth  of  an 
inch  nearer  to  the  boiler  the  stream  of  electricity 
became  quite  continuous.  The  greatest  distance 
between  the  knob  and  the  boiler,  at  which  a  spark 
would  pass  from  one  to  the  other,  was  fully  an  inch, 
A  Florence  flask,  coated  with  brass  filings,  on  both 
surfaces,  was  charged  to  such  a  degree  with  the 
sparks  from  the  knob,  as  to  cause  a  spontaneous 
discharge  through  the  glass, — and  several  robust 
men  received  a  severe  shook  from  a  small  Leyden 
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jar  charged  by  the  same  process.  The  strength  of 
the  sparks  was  quite  as  great  when  the  knob  was 
presented  to  any  conductor  communicating  with 
the  ground,  as  when  it  was  held  to  the  boiler. 

A  long  and  well-conducted  series  of  experiments 
was  made  by  Mr.  Armstrong,  on  the  electricity 
evolved  under  these  peculiar  circumstances.  By 
standing  on  an  insulated  stool,  and  holding  with 
one  hand  a  light  iron  rod  immediately  above  the 
safety-valve  of  a  locomotive  engine,  while  the  steam 
was  freely  escaping,  and  then  advancing  the  other 
hand  toward  any  conducting  body,  he  obtained 
sparks  of  an  inch  in  length;  when  the  rod  was  held 
five  or  six  feet  above  the  valve,  the  length  of  the 
sparks  was  two  inches;  and  when  a  bunch  of  point- 
ed wires,  attached  to  the  rod,  was  held  points  down- 
wards in  the  issuing  steam,  sparks  four  inches  long 
were  drawn  from  a  round  knob,  on  the  opposite 
extremity  of  the  iron  rod.  On  insulating  the  boiler 
large  and  brilliant  negative  sparks  an  inch  long 
were  drawn  from  it — the  electricity  of  the  steam 
being  positive. 

A  small  boiler  was  constructed  by  Mr.  Armstrong 
— it  was  arranged  on  a  stove  which  was  insulated; 
when  the  rate  of  evaporation  was  about  a  gallon  in 
an  hour,  and  the  pressure  in  the  boiler  100  lbs.  on 
the  square  inch,  by  connecting  the  knob  of  a  Ley- 
den  phial  with  the  boiler  or  stove,  he  was  able  to 
give  it  a  charge,  and  he  found  that  electricity  could 
be  collected  in  much  greater  abundance  from  the 
evaporating  vessel  than  from  the  issuing  steam. 
The  electricity  of  the  steam  was  generally  positive, 
that  of  the  insulated  boiler  being  negative;  occa- 
.sionally,  however,  these  conditions  were  reversed, 
and  after  the  boiler  had  been  in  use  for  some  time, 
positive  electricity  rarely  appeared  in  the  jet,  even 
when  circumstances  were  most  favorable  to  its  de- 
velopment. No  alteration  was  effected  by  washing 
out  the  boiler  with  water,  but  when  it  was  washed 
out  with  solution  of  potash  ovsoda,  the  positive  con- 
dition of  the  steam  jet  was  restored,  and  by  dissolv- 
ing a  little  potash  in  the  water  from  which  the 
steam  was  generated,  the  quantity  of  electricity 
was  amazingly  increased;  on  the  other  hand,  when 
a  small  quantity  of  nitric  acid  or  nitrate  of  copper, 
was  added  to  the  water,  the  electricity  o"  the  steam 
became  negative. 

Subsequent  experiments  led  Mr.  Armstrong  to  the 
conclusion  that  the  excitation  of  electricity  takes 
place  at  the  point  where  the  steam  is  subjected  to 
friction;  and,  in  a  paper  subsequently  read  be- 
fore the  Royal  Society  by  Professor  Faraday,  it  was 
shown  that  the  steam  itself  has  nothing  to  do  with 
the  phenomenon.  By  means  of  a  suitable  appara- 
ratus,  Faraday  found  that  electricity  is  never  ex- 
cited by  the  passage  of  pure  steam,  and  is  mani- 
fested only  when  water  is  at  the  same  time  present; 
and  hence  he  concludes  that  it  is  altogether  the  ef- 
fect of  the  friction  of  globules  of  water  against  the 
sides  of  the  opening,  or  against  the  substances  op- 
posed to  its  passage,  as  the  water  is  rapidly  moved 
onwards  by  the  current  of  steam.  Accordingly,  it 
was  found  to  be  increased  m  quantity  by  increasing 
the  pressure  and  impelling  force  of  the  steam.  The 
immediate  effect  of  this  friction  was,  in  aU  cases,to 
render  the  steam  or  water  positive,  and  the  solidt, 
of  whatever  nature  they  might  be,  negative.  In 
certain  circumstances,  however,  as  when  a  wire  is 
placed  in  a  current  of  steam,  at  some  distance  from 
the  orifice  whence  it  has  issued,  the  solid  exhibits 
the  positive  electricity  already  acquired  by  the 
eteam,  and  of  which  it  is  then  merely  the  recipient 
and  the  conductor.  In  like  manner  the  result  may 
be  greatly  modified  by  the  shape,  the  nature,  and 
the  temperature  of  the  passage  through  which  the 
steam  is  forced.  Heat,  by  preventing  the  conden- 
sation of  the  steam  into  water,  likewise  prevents 
the  evolution  of  electricity,  which  again  speedily 
appears  by  cooling  the  passages,  so  as  to  restore  the 
water  which  is  necessary  for  the  production  of  that 
effect.  The  phenomena  of  the  evolution  of  elec- 
tricity, in  these  circumstances,  are  dependent  also 
on  the  quality  of  the  fluid  in  motion,  more  especi- 
ally m  relation  to  its  conducting  power.  Water  will 
not  excite  electricity  unless  it  be  pure;  the  addition 
of  any  soluble  salt  or  acid,  even  in  minute  quantity 
is  sufficient  to  destroy  this  property.  The  addition 
of  oil  of  turpentine,  on  the  other  hand,  occasions 
the  development  of  electricity  of  an  opposite  kind 
to  that  which  is  excited  by  water;  and  this  Faraday 
explains,  by  the  particles  and  minute  globules  of 


the  water  having  each  received  a  coating  of  oil,  in 
the  form  of  a  thin  film,  so  that  the  friction  takes 
place  only  between  that  external  film  and  the 
solids,  along  the  surface  of  which  the  globules  are 
carried.  A  similar,  but  more  permanent  effect  is 
produced  by  the  presence  of  olive  oil,  which  is  not, 
like  oil  of  turpentine,  subject  to  rapid  dissipation. 
Similar  results  were  obtained  when  a  stream  of 
compressed  air  was  substituted  for  steam  in  these 
experiments.  When  moisture  was  present,  the  solid 
exhibited  negative,  and  the  stream  of  air  positive 
electricity;  but  when  the  air  was  perfectly  dry,  no 
electricity  of  any  kind  was  apparent. 

Mr.  Armstrong  subsequently  (PMi.  il/ajr., vol. XXII, 
p.  1,)  confirmed  the  conclusion,  that  the  excitation 
of  electricity  takes  place  at  the  point  where  the 
steam  is  subjected  to  friction,  and  described  several 
improvements  in  his  apparatus  by  which  the  ener- 
gy of  the  effects  was  amazingly  increased.  By  means 
of  a  boiler  furnished  with  a  stopcock  and  a  dis- 
charging jet  of  peculiar  construction,  he  produced 
effects  upwards  of  seven  times  greater  than  those 
from  a  plate  electrical  machine  of  three  feet  in  di- 
ameter, worked  at  the  rate  of  seventy  revolutions 
per  minute.  This  boiler  was  a  wrought  ii-on  cylin- 
der, with  rounded  ends,  and  measured  three  feet 
six  inches  in  length,  and  one  foot  six  inches  in  di- 
ameter. It  rested  on  an  iron  frame,  containing  the 
tire,  and  the  whole  apparatus  was  supported  on 
glass  legs  to  insulate  it.  It  was  found  much  more 
convenient  and  efiect  ial  to  collect  electricity  from 
the  boiler  than  from  the  steam  cloud,  but,  in  order 
to  obtain  the  highest  effect  from  the  boiler,  the 
electricity  of  the  steam  must  be  carried  to  the  earth 
by  means  of  proper  conductors. 

In  Mr.  Pattinson's  experiments  on  one  of  the  lo- 
comotive engines  belonging  to  the  Newcastle  and 
Carlisle  Railway,  sparks /our  inches  long  were  given 
off  from  the  person  of  an  individual  standing  on  an 
insulating  stool,  and  holding  a  copper  rod,  termi- 
nated by  sharp-pointed  wires,  in  the  current  of 
steam,  blowing  forcibly  out  of  the  safety-valve  at  a 
pressure  of  52  lbs.  per  inch,  The  electricity  was 
ascertained  to  be  positive.  It  is  certainly,  as  Mr. 
Pattinson  observes,  a  novel  and  curious  light  in 
which  to  view  the  splendid  locomotive  engine  in 
its  rapid  passage  along  the  railway  line,  viz.,  that 
of  an  enormous  electrical  machine — the  steam  an- 
alogous to  the  glass  plate  of  an  ordinary  machine, 
and  the  boiler  to  the  rubber;  while  torrents  of  elec- 
tricity might  continually  be  collected,  by  properly 
disposing  conductors  in  the  escaping  steam. 

Shortly  after  these  experiments  were  made  the 
directors  of  the  Polytechnic  Institution  determined 
on  constructing  a  machine  on  a  large  scale  for  the 
purpose  of  producing  electricity  by  the  escape  of 
steam;  and  under  the  superintendence  of  Mr.  Arm- 
stong,  assisted  by  Captain  Ibbetson,  the  "Hydro- 
Electric  Machine"  was  finished  and  placed  in  the 
theatre  of  the  institution;  where  by  its  extraordi- 
nary power  it  soon  excited  the  astonishment  of  all 
who  beheld  it.  The  machine  consists  of  a  cylindri- 
cal shaped  boiler,  similar  in  form  to  a  steam  engine 
boiler,  constructed  of  iron  plate  f  inch-thick;  its 
extreme  length  is  7  feet  6  inches,  1  foot  of  which  be- 
ing occupied  by  the  smoke  chamber,  makes  the  ac- 
tual length  of  the  boiler  only  6  feet  6  inches;  its  di- 
ameter is  3  feet  6  inches.  The  furnace  and  ash-hole 
are  both  within  the  boiler;  when  it  is  required  en- 
tirely to  exclude  the  light  a  metal  screen  is  readily 
placed  over  these;  by  the  side  of  the  door  is  the 
water-gauge  and  feed-valve.  On  the  top  of  the 
boiler,  and  running  nearly  its  entire  length, 
are  forty  -  six  bent  iron  tubes,  terminating 
in  jets  having  peculiarly  shaped  aper- 
tures, and  formed  of  partridge  wood,  which 
experience  has  shown  Mr.  Armstrong  to  be 
the  best  for  the  purpose;  from  these  the  steam  is- 
sues— the  tubes  spring  from  one  common  pipe, 
which  is  divided  in  the  middle  and  communicates 
with  the  boiler  by  two  elbows;  by  this  contrivance 
the  steam  is  admitted  either  to  the  whole  or  part 
of  the  tubes,  the  steam  being  shut  off  or  admitted 
by  raising  or  lowering  the  two  lever  handles  placed 
in  the  front  of  the  boiler.  Between  the  two  elbows 
is  placed  the  safety-valve  for  regulating  the  pres- 
sure, and  outside  them  on  one  side  is  a  cap  cover- 
ing a  jet  employed  for  illustrating  a  certain  me- 
chanical action  of  a  jet  of  steam,  and  on  the  other 
a  loaded  valve  for  liberating  the  steam  when  ap- 
proaching its  maximum  degree  of  pressure.  At  the 
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further  extremity  of  the  boiler  is  the  funnel  pipe 
or  chimney,  so  contrived  that,  by  the  aid  of  pul- 
leys and  a  balance  weight,  the  upper  part  can  be 
raised  and  made  to  slide  into  itself  (similar  to  a  tel- 
escope), so  as  to  leave  the  boiler  entirely  insulated. 
To  prevent  as  much  as  possible  the  radiation  of 
heat,  the  boiler  is  cased  in  wood,  and  the  whole  is 
supported  on  six  stout  glass  legs  3i  inches  diame- 
ter, and  3  feet  long.    In  front  of  the  jets,  and  cov- 
ering the  fine  for  conveying  away  the  steam,  is 
placed  a  long  zinc  box,  in  which  are  fixed  four 
rows  of  metallic  points  for  the  purpose  of  collect- 
ing the  electricity  from  the  ejected  vapor,  and  thus 
prevent  its  returning  to  restore  the  equilibrium  of 
the  boiler.    The  box  is  so  contrived  that  it  can  be 
drawn  out  or  in,  so  as  to  bring  the  points  nearer  to 
or  further  from  the  jets  of  steam;  the  mouth  or 
opening  can  also  be  rendered  wider  or  narrower; 
by  these  contrivances  the  power  and  intensity  of 
the  spark  is  greatly  modified.    A  ball  and  a  socket- 
joint,  furnished  with  a  long  conducting  rod,  has 
been  added  to  the  machine,  so  that  by  its  aid  the 
electricity  can  be  conveyed  to  the  different  pieces 
of  apparatus  used  to  exhibit  various  phenomena. 
The  pressure  at  which  the  machine  is  usually 
worked  is  60  lbs.  on  the  square  inch.    As  it  is  now 
fully  established  that  the  electricity  of  the  hydro- 
electric machine  is  occasioned  by  the  friction  of 
the  particles  of  water,  the  latter  may  be  regarded 
as  the  glass  plate  of  the  common  electrical  ma- 
chine, the  partridge  wood  as  the  rubber,  and  the 
steam  as  the  rubbing  power.    The  electricity  pro- 
duced by  this  engine  is  not  so  remarkable  for  its 
high  intensity  as  for  its  enormous  quantity.  The 
maximum  spark  obtained  by  Mr.  Armstrong  in  the 
open  air  was  22  inches;  the  extreme  length  under 
present  circumstances  has  been  12  to  14  inches;  but 
the  large  battery  belonging  to  the  Polytechnic  In- 
stitution, exposing  nearly  80  feet  of  coated  glass 
which,  under  favorable  circumstances,  was  charged 
by  the  large  plate  machine  7  feet  in  diameter  in 
about  50  seconds,  is  commonly  charged  by  the  hy- 
dro-electric engine  iu  6  or  8  seconds.    The  spark  s 
which  pass  between  the  boiler  and  a  conductor  are 
exceedingly  dense  in  appearance  and,  especially 
when  short,  more  resemble  the  discharge  from  a 
coated  surface  than  from  a  prime  conductor.  They 
not  only  ignite  gunpowder,  but  even  inflame  pa- 
per and  wood  shavings  when  placed  in  their  course 
between' two  points. 

In  the  151st  number  of  the  Philosophical  Maga- 
zine, a  series  of  electrolytic  experiments  made  with 
this  machine  are  described  by  Mr.  Armstrong;  true 
polar  decomposition  of  water  was  effected  in  the 
clearest  and  most  decisive  manner,  not  only  in  one 
tube,  but  in  ten  different  vessels  arranged  in  ser- 
ies, and  filled  respectively  with  distilled  water, 
water  acidified  with  sulphuric  acid,  solution  of  sul- 
phate of  soda,  tinged  blue  and  red,  solution  of  sul- 
phate of  magnesia,  &c.,  &c.,  and  the  gases  were 
obtained  in  sufficient  quantities  for  examination. 

The  following  curious  experiments  are  likewise 
described: — two  glass  vessels  containing  pure  wat- 
er were  connected  together  by  means  of  wet  cot- 
ton; on  causing  the  electric  current  to  pass  through 
the  glasses,  the  water  rose  above  its  original  level 
in  the  vessel  containing  the  negative  pole,  and  sub- 
sided below  it  in  that  which  contained  the  positive 
pole,  indicating  the  transmission  of  water  in  the 
direction  of  a  current  flowing  from  the  positive  to 
the  negative  wire. 

Two  wine  glasses  were  filled  nearly  to  the  edge 
with  distilled  water,  and  placed  about  4-lOths  of 
an  inch  from  each  other,  being  connected  together 
by  a  wet  silk  thread  of  sufficient  length  to  allow  a 
portion  of  it  to  be  coiled  up  in  each  glass.  The 
negative  wire,  or  that  which  communicated  with 
the  boiler,  was  inserted  in  one  glass,  and  the  posi- 
tive wire,  or  that  which  communicated  with  the 
ground,  was  placed  in  the  other.  The  machine  be- 
ing then  put  in  action,  the  following  singular  ef- 
fects presented  themselves: — 

1st.  A  slender  column  of  water,  inclosing  the 
silk  thread  in  its  centre,  was  instantly  formed  be- 
tween the  two  glasses,  and  the  silk  thread  began  to 
move  from  the  negative  toward  the  positive  pole, 
and  was  quickly  all  drawn  over  and  deposited  in 
the  positive  glass. 

2nd.  The  column  of  water  after  this  continued 
for  a  few  seconds  suspended  between  the  glasses  as 
before,  but  without  the  support  of  the  thread,  and 
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when  it  broke  the  electricity  passed  in  sparks. 

3rd.  When  one  end  of  the  silk  thread  was  made 
fast  in  the  negative  glass  the  vrater  diminished  in 
the  positive  glass,  and  increased  in  the  negative 
one,  showing  apparently  that  the  motion  of  the 
thread,  when  free  to  move,  was  in  the  reverse  di- 
rection of  the  current  of  water. 

■1th.  By  scattering  some  particles  of  dust  upon 
the  surface  of  the  water,  it  was  soon  perceived  by 
their  motions  there  were  two  opposite  currents 
passing  between  the  glasses,  which,  judging  from 
the  action  upon  the  silk  thread  in  the  centres  of 
the  column,  as  well  as  from  other  less  striking  in- 
dications, were  concluded  to  be  concentric,  the  in- 
ner one  flowing  from  negative  to  positive,  and  the 
outer  one  from  positive  to  negative.  Sometimes 
that  which  was  assumed  to  be  the  outer  current 
was  not  carried  over  into  the  negative  glass,  but 
trickled  down  outside  of  the  positive  one,  and  then 
the  water,  instead  of  accumulating  as  before  in  the 
negative  glass,  diminished  both  in  it  and  in  the 
positive  glass. 

5th.  After  many  unsuccessful  attempts  Mr.  Arm- 
strong succeeded  in  causing  the  water  to  pass  be- 
tween the  glasses,  without  the  intervention  of  a 
thread  for  a  period  of  several  minutes,  at  the  end 
of  which  time  he  could  not  perceive  that  any  ma- 
terial variation  had  taken  place  in  the  quantity  of 
water  contained  in  either  glass.  It  appeared, 
therefore,  that  the  two  currents  were  nearly,  if  not 
exactly  equal,  while  the  inner  one  was  not  retarded 
by  the  friction  of  the  thread.  Mr.  Armstrong  like- 
wise succeeded  in  coating  a  small  silver  coin  with 
copper,  in  deflecting  the  needle  of  a  galvanometer, 
between  20^  and  30°,  and  in  making  an  electro- 
magnet by  means  of  the  electricity  from  this  novel 
machine. 

Extraordinary  as  is  the  power  of  the  Polytechnic 
machine,  it  was  afterwards  entirely  eclipsed  by  a 
similar  apparatus  constructed  at  Newcastle  under 
the  direction  of  Mr.  Armstrong,  and  sent  out  to  the 
United  States  of  America.  In  the  arrangement  of 
this  machine,  the  boiler  of  which  is  not  larger  than 
that  at  the  Polytechnic  Institution,  Mr.  Armstrong 
Introduced  certain  improvements  suggested  by  the 
working  of  the  latter,  and  which  had  reference  to 
those  parts  of  the  apparatus  more  immediately  con- 
cerned in  the  production  of  the  electricity,  viz., 
•Hhe  escape  apertures  and  the  condensing  pipes." 
It  was  found  to  be  a  matter  of  extreme  nicety  so  to 
adjust  the  quantity  of  water  deposited  in  the  con- 
densing pipes  as  to  obtain  the  maximum  excitation 
of  electricity.  If  on  the  one  hand  there  be  an  ex- 
cess of  water,  then  two  results  will  ensue,  each 
tending  to  lessen  the  electricity  produced.  1st,  the 
mean  density  of  the  issuing  current  of  steam  and 
water  is  increa.sed,  which  causes  the  velocity  of  ef- 
flux and  consequent  energy  of  the  friction  to  be 
diminished;  and  2nd,  the  ejected  steam  cloud  is 
rendered  so  good  ft  conductor  by  the  excess  of 
moisture  that  a  large  proportion  of  the  electricity 
manifested  in  the  cloud  retrocedes  to  the  boiler, 
and  neutralizes  a  corresponding  proportion  of  the 
opposite  element.  On  the  other  hand,  if  the  quan- 
tity of  water  be  too  small,  then,  although  each  par- 
ticle of  water  may  be  excited  to  the  fullest  extent, 
the  effect  is  rendered  deficient  in  consequence  of 
the  insufficient  number  of  aqueous  particles  which 
undergo  excitation.  In  the  Polytechnic  arrange- 
ment the  condensation  of  the  steam  in  the  tubes  is 
effected  by  contact  of  the  external  air,  and  when 
the  density  of  the  steam  in  the  boiler  is  dimini-shed 
rapidly  they  do  not  cool  down  wich  sufficient  ra- 
pidity to  condense  the  requisite  quantity  oi  water. 
To  remedy  thLs  defect  in  the  American  machine, 
Mr.  Armstrong  adopted  a  method  of  condensing  by 
the  application  of  cold  water;  a  number  of  cotton 
threads  were  suspended  from  each  condensing  pipe 
into  a  trough  of  water  from  which  by  capillary  at- 
traction just  as  much  water  was  lifted  as  was  re- 
quired for  the  cooling  of  the  pipe,  since  it  was  easy 
by  increasing  or  diminishing  the  quantity  of  cotton 
to  increase  or  diminish  the  supply  of  cold  water; 
and  this  method  of  keeping  down  the  temperature 
proved  so  effective  that  two  or  three  times  the  num- 
ber of  jet«  that  were  used  could  now  be  employed. 
The  number  in  the  American  machine  was  Hd, 
ranged  In  two  horizontal  rows,  one  above  the  oth- 
er, on  tne  same  side  of  tbe  machine.  The  sparks 
obtained,  though  not  longer  than  those  upon  the 
I^ondoQ  machine  when  it  stood  In  the  open  air,  suc- 


ceeded each  other  with  three  or  four  times  the  ra- 
pidity, and  even  under  unfavorable  circumstances 
charged  a  Leyden  battery  consisting  of  thirty-six 
jars,  containing  thirty-three  feet  of  coated  surface, 
to  the  utmost  degree  that  the  battery  would  bear, 
upwards  of  sixty  times  in  a  minute,  being  equiva- 
lent to  charging  nearly  2,000  feet  of  coated  surface 
in  one  minute,  which  is  at  least  twenty  times  greater 
than  the  utmost  effect  that  could  be  obtained  from 
the  largest  glass  electrical  machine  ever  construct- 
ed. 


BOILER  EXPLOSIONS. 

The  worst  explosion  of  a  boiler  that  has  occurred 
recently  was  the  bursting  of  the  boiler  of  No.  12 
engine  in  the  Burlington  and  Missouri  Eailroad 
round  house,  on  Thursday  evening  last  week.  No. 
12  is  one  of  the  oldest  engines  on  the  road.  It  had 
recently  undergone  thorough  repairs,  and  was 
considered  as  good  as  new  almost.  It  was  stand- 
ing in  its  stall,  ready  to  go  out;  ^d  five  minutes 
before  the  explosion,  the  guage  registered  only  90 
lbs.  pressure,  it  is  claimed.  It  exploded,  however, 
killing  two  men  outright,  fatally  injuring  another, 
and  doing  much  damage.  The  locomotive  was  lit- 
erally torn  into  shreads. 

The  walls  and  roof  covering  six-stalls  of  the 
twenty -stall  round-house  were  blown  out,  and 
within  the  building  are  piled  up  immense  heaps  of 
brick  and  timbers.  Two  locomotives  standing  on 
either  side  of  No.  12  are  badly  damaged.  The 
steam  dome  of  No.  12  was  blown  up  into  the  air 
and  hurled  outside  of  the  round-house.  A  portion 
of  the  boiler  was  blown  out  through  the  roof  of  the 
first  section. 

William  Easmussen,  an  engineer,  had  just 
brought  his  engine  into  the  stall  adjacent  to  No. 
12,  and  stopped  to  speak  to  Charles  Hasemeyer,  the 
fireman.  He  had  just  started  away  when  the  ex- 
plosion occurred,  was  struck  in  the  left  hip  with  a 
piece  of  flying  debris  and  knocked  into  the  pit. 
Hasemeyer  was  found  in  the  gangway  pinioned 
against  the  coal  gate,  with  a  board  driven  through 
his  body  just  below  the  breast.  His  head  was  ter- 
ribly cut  and  his  face  and  side  burned. 

John  Hardruba,  an  engine  wiper,  was  found  be- 
neath a  pile  of  debris  with  a  hole  in  his  head,  from 
which  the  brains  oozed.  He  was  otherwise  terri- 
l  ly  cut  and  bruised,  and  life  was  extinct.  Frank 
Maurer,  anolhe  wiper,  when  found  was  alive,  al- 
though his  left  ear  had  been  torn  off,  his  head  bad- 
ly mashed,  and  he  was  otherwise  injured.  Charles 
Miller,  the  foreman,  was  also  badly  bruised. 

Night  Hostler  E.  B.  Thrall  was  in  the  same  sec- 
tion, and  he  was  blown  over  the  boiler-head  of  a 
locomotive,  but  was  not  injured,  with  the  excep- 
tion of  some  bruises. 

On  the  afternoon  of  the  same  day,  the  boiler  at 
Lee's  saw  mill,  at  Nineveh,  N.  Y.,  exploded,  killing 
James  Shaw,  Frederick  Wheeler,  and  another  man. 
The  building  was  blown  to  atoms,  and  the  bodies 
of  the  three  men  were  torn  to  pieces. 

At  the  Bridgeport  pumping  works,  Chicago, 
there  was  recently  a  "suppressed"  explosion,  that 
is  the  report  of  it  was  suppressed.  As  far  as  can  be 
ascertained,  it  occurred  during  the  small  hours  of 
Monday  morning,  July  21.  And  judging  from  the 
ruins,  it  must  have  been  a  terrible  explosion. 

When  enquiry  about  the  matter  was  made  of  the 
chief  engineer,  Wm.  J.  Culliton,  he  declared: 
"There's  nothing  in  it.  The  bottom  of  the  boiler 
dropped  out,  and  the  building  collaps  d.  That's 
all  there  is  to  it.  I  don't  see  wliy  anything  should 
be  published  about  this.  No  one  was  killed.  I 
saw  the  steam  gauge  at  2  o'clock,  and  it  indicated 
only  eo  lbs.  pressure.  As  soon  as  I  reached  the  of- 
fice, about  2:1.5  the  explosion  occurred.  The  fire- 
men were  at  the  door  taking  a  little  fresh  air,  I  sup- 
pose. No  one  was  killed.  The  old  boiler  was 
played  out;  that  is  all.  It  had  been  in  service 
night  and  day  for  nine  years,  which  is  equal  to  18 
years  ordinary  service.  The  exact  cause  of  the  ex- 
plosion is  'unexplainable.'  I  am  over  30  years  old, 
and  have  .seen  20  explo.sions  in  my  time,  not  one  of 
which  was  ever  satisfactorily  explained!" 

If  the  above  statement  is  true,  Chief  Engineer 
Culliton  has  seen  his  full  share  of  boiler  explosions. 
And  it  is  about  time  that  he  began  to  understand 
the  causes  of  boilers  being  "i)layed  out"  in  that 
fashion,  and  remove  the  causes,  or  else  he  may 


come  across  one  explosion  too  many  before  long. 

There  are  two  boiler  houses  at  the  Bridgeport 
pumping  works,  or  at  least  there  were  two  until  the 
one  "collapsed"  when  the  bottom  of  the  boiler 
"dropped  out."  One  is  on  the  north  bank  of  the 
Bridgeport  Canal,  and  the  one  destroyed  was  on 
the  south  bank.    There  were  four  boilers  in  each. 


CORRESPONDENCE. 


Frank  R.  Streeper  ExpeUed. 

To  the  Officers  and  Members  of  the  A.  O.  of,S.  E.: 

SiES  AND  Beothees: — You  are  hereby  notified 
that  Frank  E.  Streeper  has  been  expelled  from 
Southwark  Council  for  having  allowed  himself  to 
become  m  arrears  for  dues  after  obtaining  a  posi- 
tion through  the  influence  of  the  A.  O.  of  S.  E. 
Yours  fraternally,       C.  P.  WrLLiAMS,  Cor.  Engr. 

Jas.  McKenzy  Re-instated. 
To  the  Editor  of  the  American  Engineer: 

Sir: — At  our  regular  meeting,  July  24,  1891, 
Brother  James  McKenzy  came  up  and  paid  his  dues 
and  was  re -instated.  He  said  that  it  was  his  neg- 
lect, and  not  intentional  dereliction.  Thereupon 
the  council  apologized. 

Prof.  John  E.  Sweet  was  present  and  gave  a  lec- 
ture on  the  indicator  and  card,  whereby  the  boys 
received  some  useful  information.  ■ 

If  any  of  the  sister  councils  wish  to  visit  us,  and 
hear  the  Professor  lecture,  we  would  be  pleased  to 
have  them. 

The  Professor  will  oblige  the  council  on  any 
question  pertaining  to  steam,  when  he  can  come. 

W,  A.  GijEAVe,  Cor.  Engineer. 

Slide  Valve  vs.  Corliss. 

To  the  Editor  of  the  American  Engineer: 

Sir: — Old  Slide  Valve  says  I  dodge,  which  I  do 
not.  He  wanted  facts,  and  I  gave  them,  and  if  there 
was  any  favor  shown,  it  was  given  to  the  slide  valve. 
The  coal  saved  on  the  Corliss  was  even  greater  than 
I  gave  it,  as  I  found  out  later.  He  is  under  the  im- 
pression that  I  run  a  Corliss,  which  is  a  mistake; 
one  of  my  engines  is  a  10x15  vertical,  the  other 
16x36,  both  slide  valve;  the  larger  engine  has  an 
automatic  cut-off  governor  on  it,  and  runs  76  turns 
per  minute;  the  main  valve  has  sixteen  parts,  and 
the  cut-off  valve  the  same  number.  It  is  called  the 
Goodwin  cut-off,  and  is  made  only  in  Philadelphia. 
But  this  is  not  the  issue  at  present.  With  my  cut. 
off  I  am  at  least  10  per  cent  behind  the  Corliss,  but 
am  20  per  cent  ahead  of  throttled  engines.  My 
cut-off  is  all  right;  but  the  percentage  of  clearance 
to  the  size  of  cylinder  is  not.  Now,  Mi\  Slide 
Valve,  let  us  look  into  your  cylinder,  and  see  what 
we  will  find:  18x36  parts  12"  long,  12"  deep,  1"  wide; 
144  square  inches;  both  ends  288";  rev.  per  min.,  86; 
33,768  square  in.  of  steam  per  minute;  33,768x60 
equal  2,026,080  in.  per  hour.  10  hrs.  per  day,  2,026,- 
080x10  equal  20,260,8C0  per  day.  Divided  by  1,728, 
gives  11,725  cubic  feet  of  steam  per  day,  which  has 
to  be  filled  before  the  engine  does  work;  100  lbs. 
steam  volume  for  that  pressure.  Two  hundred  and 
fifty-nine  into  11,725  gives  45  cubic  feet  of  water 
per  day.  Sixty-two  and  a  half  pounds  to  the  foot 
gives  2,812  lbs.  of  water  per  day,  allowing  9  lbs.  of 
water  evaporated  to  1  lb.  of  coal;  312  lbs.  coal  per 
day  to  fill  clearance,  which  a  Corliss  engine  does 
not  have;  that  is  nearly  one  ton  per  week. 

Why  don't  Old  Slide  Valve  give  us  a  card?  He 
tells  us  he  gets  60  M.  E.  P.,  but  he  don't  tell  us  at 
what  pressure  he  let  it  out  of  his  cylinder,  or  what 
he  loses  from  boiler  to  engine.  Does  he  mean  to 
tell  us  that  60  M.  E.  P.  is  an  economical  load  to 
carry  ?  I  would  advise  him  to  put  50  turns  more  on 
his  engine,  and  bring  down  his  M.  E.  P.  to  40  lbs.; 
then  possibly  he  might  save  another  ton  of  coal 
per  day.  He  tells  us  that  the  other  engineers  run 
her  40  revs,  and  carry  60  lb.  steam.  Allowing  55  lbs. 
at  the  engine,  and  cut  off  at  half  stroke  would  give 
a  M.  E .  P.  of  35  lbs.  Area  ol  piston  254,"240"  travel  of 
piston,  60,960  by  35  gives  2,133,600x33,000  64i  h.  p. 
which  a  good  Corliss  would  give  on  one  ton  per 
day.  He  tells  us  he  saves  IJ  ton  per  day.  How 
much  did  his  old  slide  valve  burn,  now  he  speeds 
her  up  to  86  revs.,  carrying  100  lbs.  steam,  ard  get- 
ting 60  lbs.  M.  E.  P.?  Area  of  piston  254",  316" 
travel  per  minute  131,064x60  M.  E.  P.  7,863,840x33.- 
000  238  h.  p.  and  over.  Where  does  he  get  the  174 
h.  p.  over  the  other  engineer?   Have  they  put  this 
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extra  load  on  the  engine,  and  does  he  mean  to  tell 
us  that  te  drives  this  extra  load  and  saves  all  the 
coal  he  speaks  of?  He  is  a  genius,  and  I  would  like 
to  shake  hands  with  him. 

No,  Mr.  Slide  Valve,  I  don't  bother  my  brains 
about  valve  gear;  I  get  it  right,  and  let  it  alone  lor 
two  or  three  years.  I  had  one  lor  four  years,  and 
never  spent  one  minute  on  it,  outside  of  regular 
working  hours.  How  many  have  tried  to  beat  it, 
but  have  failed?  How  man.>  slide  valve  engine 
builders  have  commenced  to  build  Corliss,  and  why? 
Because  they  had  to  do  it  or  shut  up  shop.  The 
men  that  pay  the  coal  bills  want  to  have  the  old 
throttle  engine;  hundreds  ol  them  you  can  buy  for 
most  nothing.  But  how  quick  a  second  hand  Cor- 
liss is  bought.  There  is  not  any  on  the  market,  it 
is  the  most  practical  balanced  valve,  as  forty  years' 
use  has  proved  it  to  be. 

No,  Mr.  Slide  Valve,  the  governor  is  all  right,  as 
our  hue  spinning  and  weaving  mills  will  testify. 
Where  regulation  must  be  perfect,  it  only  wants  a 
Corliss  engine. 

Six  years  ago,  in  this  city,  there  was  not  a  Corliss 
engine  built  here;  now  there  are  live  firms  building 
Corliss  engines.    Comment  is  unnecessary. 

Recoeding  Engineee,  Kensington  Council  No.  3, 
of  Pa. 


GEO.  E.  BRADHUKY. 

Omaha,  Neb.,  July  20,  1891. 

We  are  called  upon  to  perform  the  painful  duty  of 
recording  the  death  of  our  brother  Geo.  E.  Brad- 
bury, who  accidentally  met  his  death  while  at  his 
post  of  duty  in  the  Paxtou  Hotel  of  this  city  Mon- 
day evening,  July  13, 1891. 

He  was  caught  in  the  elevator  shaft  while  exam- 
ining the  machinery,  and  his  life  was  ciushed 
out. 

I  Bro,  Bradbury  was  thirty-two  years  old  at  the 
time  of  his  death.  He  leaves  a  wife  to  mourn  his 
untimely  death,  who  was  absent  visiting  in  Califor- 
nia, 

Though  separated  from  tho^e  who  were  dear  to 
him,  yet  he  was  surrounded  in  the  last  hours  of  his 
life  by  a  band  of  brothers  whose  kindness  and  love 
went  out  in  sympathy  toward  him,  and  true  to  their 
pledge  took  charge  of  his  remains  and  tenderly  laid 
them  to  rest  in  Forest  Lawn  Cemetery, July  19,  1891, 
with  appropriate  funeral  services.  Rev.  John  Wil- 
liams of  St. Barnabas'  church  conducted  the  funeral 
services,  which  were  very  impressive,  paying  a  ten- 
der tribute  to  the  dead. 

The  funeral  cortege  was  large,  there  being  about 
one  hundred  and  lifiy  engineers  present,  besides  a 
large  number  of  friends;  the  brothers  from  Council 
Bluffs  assisting,  and  the  N.  A.  S.  E.  kindly  accept- 
ing our  invitation  to  be  present  with  us  at  the  last 
sad  parting  from  our  brother,  who  has  penetrated 
the  veil  of  eternity  and  entered  into  the  immortal 
shore. 

The  floral  tributes  were  many  and  beautiful; 
among  them  was  a  miniature  wheel  composed  of 
cut  roses,  a  break  in  the  wheel,  with  the  loss  of  a 
spoke  was  emblematic  of  the  loss  of  our  brother. 
Yes,  the  wheel  of  life  is  broken,  and  his  toil  is  over, 
but  in  that  beautiful  land  over  there,  may  he  meet 
the  Supreme  Chief  of  the  Universe,  who  will  say: 
"Well  done  thou  good  and  faithful  servant,  come 
up  higher." 

The  following  resolutions  were  passed  by  the 
Council,  spread  upon  the  minutes,  and  published 
in  the  city  papers. 

Wheeeas,  It  has  pleased  the  Supreme  Chief  of 
the  Universe  to  remove  from  our  midst,  to  the  Su- 
preme Council  above,  our  beloved  brother  Geo.  E. 
Bradbury;  be  it 

Resolved,  That  this  Council  has  lost  a  faithful 
brother,  and  the  city  a  competent  engineer;  and  be 
it  further 

Resolved,  That  a  communication  be  sent  to  the 
bereaved  wife  of  our  deceased  brother,  extending 
our  heart-felt  sympathy  in  this  her  sad  bereave- 
ment. Also 

Resolved,  That  these  resolutions  appear  in  the 
minutes  of  the  Council  and  a  copy  be  sent  to  The 
Ameeioan  Engineee,  and  the  city  papers. 

Abthub  Pender,  ^ 

Wm.  J.  Crosieu,  t  Committee, 

Chas.  E.  Weeks,  ) 


The  following  resolutions  were  passed  by  the  N. 
A.  S.  E.  of  this  city,  and  presented  to  the  A.  O.  S. 
E.  as  a  token  of  the  sympathy  they  had  with  us  in 
our  sorrow. 

To  the  ofQcers  and  members  of  No.  2,  of  Nebraska 
A.  O.  S.  E. 

Whereas,  Mr.  Geo.  Bradbury,  a  stationary  engi- 
neer of  this  city,  was  crushed  to  death  in  an  eleva- 
tor shaft  while  in  discharge  of  his  duty,  and 

Whereas,  Mr.  Geo.  Bradbury  was  a  member  of  No. 
2  of  Nebraska  A.  O.  S.  E.,  a  fellow  citizen  and  a  co- 
worker, therefore  be  it 

Resolved,  That  we  the  officers  and  members  of 
No.  1  of  Nebraska  N.  A.  S.  E.  do  hereby  extend,  to 
the  officers  and  members  of  No.  2  ol  Nebraska  A.  O. 
S.  E.,  our  condolence  and  sympathy  for  the  loss  of 
their  brother;  ana  be  it 

Resolved,  That  all  of  our  members,  not  on  duty, 
attend  the  funeral  of  deceased;  and  be  it 

Resolved,  That  a  copy  of  these  resolutions  be  pre- 
sented to  No.  2  of  NebrasKa  A.  O.  S.  E.,  and  be 
spread  on  the  minutes  of  this  Association. 

James  Anderson,  1 

T.  J.  CoLiiiNs,  [-Committee. 

W.  B.  Austin,  ) 


DEPUTY      SUPREME  CHIEF 
APPOINTMENTS. 


To  ivhom  it  may  concern: 

Be  it  known  by  these  presents:  That  by  virtue  of 
the  authority  vested  in  me  by  the  Supreme  Coun- 
cil, American  Order  of  Steam  Engineers.  1  do  here- 
by appoint  the  following  Brothers  to  be  Deputy 
Supreme  Chief  Engineers  for  the  states  named,  and 
they  must  be  respected  and  obeyed  accordingly. 
(Signed,)  Jefferson  Young,  Je., 

Supreme  Chief  Engineer. 

California,  John  Oswald,  517  Oak  St.,  San  Fran- 
cisco. 

CoNNKCTicuT,  Stillmau  Light,  34  Fairfield  Ave., 
Danbury. 
Illinois,  (North  Dist.) 
Illinois,  (South  Dist.) 

Indiana,  (North  Dist.),  Jefferson  Malloy,  New  Al- 
bany. 

Indiana,  (South  Dist.),  G.  W.  Rose,  care,  Blount 
Wagon  Co.,  Evansville. 

Iowa,  (North  Dist.),  Ralph  C.  Smith,  Leeds. 

Iowa,  (South  Dist.),  H.  P.  Midge,  Council  Bluffs. 

Kansas,  A.  B.  Fell,  Kingman. 

Massachusetts,  Chas.  E.  Jacks,  reai-,  22  Chaun- 
cey  St.,  Boston, 

^  Michigan,  Robert  Hunter,  Ann  Arbor. 

Minnesota,  (East  Dist.),  H.  K.  Stroud,  Hastings. 

Missouri,  (East  Dist.),  E.  B.  Hill,  814  Salisbm-y 
St.,  St.  Louis. 

Missouri,  (West  Dist.),  W.  A.  Sullivan,  St.  Joseph. 

Nebraska,  R.  H.  Cooper,  13th  and  Farnham  Sts., 
Omaha. 

New  Hampshire,  Alex.  Taggart,  care,  Amoskeag 
Mf'g  Co.,  Manchester. 

New  Jeesey,  Joseph  S.  Wheaton,  456  South  3rd 
St.,  Camden. 

New  Yoek,  John  Schmering,  24  Cady  St.,  Roches- 
ter. 

Noeth  Caeolina,  John  W.  Shaw,  Raleigh. 
Ohio,  A.  W.  Southwell,  American  House,  Cleve- 
land. 

Oregon,  Heni-y  Coates  294  Washington  St.,  Port- 
land. 

Pennsylvania,  James  Lightfoot,  2153  Church  St . 
Philadelphia. 

South  Carolina,  Geo.  H.  Gardner,  Spartansburg. 
South  Dakota,  Fred  L.  Burdick,  Watertown. 
Washington,  Herbert  Leigh,  Tacoma. 
Wisconsin,  John  Halsted,  Sheboygan. 


CRAND    COUNCIL    OF  MASSACHUSETTS. 

The  officers  of  the  Grand  Council  of  the  State  of 
Massachusetts  were  installed  on  the  evening  of 
July  10th,  by  Deputy  Supreme  Chief  Chae. E.Jacks, 
as  follows: — 

Grand  Chief  Engineer,  Wm.  V.  Warfleld. 

Grand  First  Assistant,  H.  G.  Bean. 

Grand  Recording  Engineer,  J.  T.  Dodge. 

Grand  Corresponding  Engineer,  I.  H.  F.  Smith. 


Grand  Treasurer,  W.  D.  Carr. 

Grand  Senior  Master  Mechanic,  Thos,  Ditchett. 

Grand  Junior  Master  Mechanic,  E.  E.  Humphrey. 

Grand  Inside  Sentinel,  E.  N.  Beals. 

Grand  Outside  Sentinel,  H.  M.  West. 

Grand  Chaplain,  J.  H.  Blanchard. 

After  the  installation,  Bro.  Jacks  made  a  short, 
well- worded  address, encouraging  the  "boys"  to  do 
their  utmost  for  the  Good  of  the  Order. 


SOUTHWARK  COUNCIL,  NO.  4-,  PA. 


On  Monday,  week  before  last,  Grand  Chief  Engin- 
eer H.  G.  Connor,  of  Pennsylvania,  installed  the 
foJlowing  officers  of  Southwark  Council,  No.  4,  Pa., 
at  their  council  chamber,  in  the  American  Mechan- 
ics' hall,  Philadelphia,  namely: 

J.  Hamilton  Myers,  chief  engineer. 

Frank  Warner,  first  assistant. 

F.  R.  Moore,  recording  engineer. 

C.  P.  Williams,  corresponding  engineer. 

Chas.  Wilson,  financial  engineer. 

Wm.  Darnells,  treasurer. 

Wm.  C.  Simmons,  senior  master  mechanic. 

J.  J.  McMenemes,  junior  master  mechanic. 

Alexander  Palmer,  inside  sentinel. 

Henry  Beadling,  outside  sentinel. 

J.  McKinnez,  chaplain. 

L.  J.  Callaway  and  Wm.  Small,  trustees. 


DAVID    GILBERT   COUNCIL,    NO.    2.  NEB. 


At  the  regular  meeting  of  David  Gilbert  Council, 
No.  2,  A.  0.  S.  E.,  July  7th,  the  following  officers, 
after  being  duly  elected,  were  installed: 

Past  Chief,  Arthur  Pender. 

Junior  Ex-Chief,  R.  H.  Cooper. 

Chief  Engineer,  D.  W.  Gilbert. 

First  Asst.  Engineer,  Wm.  Harris. 

Recording  Engineer,  Chas.  E.  Weeks. 

Corresponding  Engineer,  John  L.  Miller. 

Financial  Engineer,  Chas.  Brink. 

Treasurer  Engineer,  Swan  Benson. 

Chaplain,  R.  Yocum. 

Senior  Master  Mechanic,  H.  I.  Garlick. 

Junior  Master  Mechanic,  D.  B.  Scburig. 

Inside  Sentinel,  Frank  Gotham. 

Outside  sentinel,  D.  J.  Wycoff. 

Bro.  J.  J.  Wilson,  Supreme  Deputy,  was  present 
and  conducted  the  ceremony  of  installation. 

David  Gilbert  Council  is  in  a  flourishing  condi- 
tion. The  number  of  our  members  are  constantly 
increasing.  The  brothers  are  all  interested  in  the 
growth  and  prosperity  of  our  noble  Order,  and  with 
a  united  eftort  and  good  cheer,  tempered  with 
brotherly  love,  all  along  the  line,  will  put  the  A.  O. 
S.  E.  to  the  front  In  Omaha. 

John  L.  Miller,  C.  E. 


THE  PARK  COUNCIL.  NO.  8,  PA. 

To  ichom  it  may  concern:  This  is  to  certify  that 
on  the  2nd  day  of  June,  1891,  the  Hon.  H.  G.  Con- 
nor, grand  chief  engineer  of  the  state  of  Pennsyl- 
vania, re-instated  Park  Council,  No.  8,  of  Pa.,  at 
Philadelphia,  to  all  the  rights  and  privileges  of  the 
American  Order  of  Steam  Engineers.  And  there- 
fore all  the  boys  of  the  Order  are  exhorted  to  ex- 
tend the  right  hand  of  fellowship  to  the  members 
of  Park  Council,  and  assist  them  in  building  up 
said  council  to  its  former  prosperity. 

The  following  officers  were  elected  and  duly  in- 
stalled July  7, 1891,  to  serve  for  the  term  of  six 
months: 

Chief  engineer,  Wm.  H.  Lehman. 
First  assistant  engineer,  Jas.  J.  Murphy. 
Recording  engineer,  Dallas  Reese. 
Corresponding  engineer,  John  H.  Grimes. 
Financial  engineer,  E.  M.  C.  Smith. 
Treasurer  engineer,  R.  G.  Black. 
Chaplain,  John  A.  Barr. 
Senior  master  mechanic,  Michael  Ford. 
Junior  master  mechanic,  Herbert  A.  Hess. 
Inside  sentinel,  E.  A.  Mallon. 
Outside  sentinel,  P.  R.  Bousman. 
Trustees,  W.  H.  Legman,  W.  P  Dennis  and  John 
H.  Dennisou. 


THE  HARRY  HOHN  FUND. 
Bro,  Franklin  R.  Moore,  727  Filbert  Street,  Phila- 
delphia, the  treasurer  of  the  Harry  Hohn  Fund, 
states  that  he  has  received  eleven  dollars  ($11.00) 
from  Brother  George  H.  Kellogg,  of  Syracuse,  N, 
Y.,  for  the  said  lund. 


August  1,  1891. 


49 


JAMES   C.   WATT  RECOVERED. 

The  correspondiug  engineer  of  Geneva  Council, 
A.  O.  S.  E.,  Xew  York,  writes  to  say  thatBro.  James 
C.  Witt,  engineer  in  the  Geneva  carriage  works, 
who  had  his  finger  cut  off  some  time  ago,  at  the 
second  joint,  has  now  recovered.  It  may  be  said 
he  never  lost  any  time,  but  kept  the  wheel  turning. 
He  is  a  Scotchman,  and  a  member  of  Geneva  Coun- 
cU,  No.  13,  N.  Y 


HEATING  FEED-WATER  WITH  LIVE  STEAM.* 


Two  or  three  years  ago  Mr.  John  Kirkaldy,  of 
West  Incia  Dock  road,  invented  an  apparatus  for 
heating  feed-water  with  what  Americans  have  not 
inaptly  called  "live"'  steam — that  is  to  say,  steam 
which,  drawn  fresh  from  a  boiler,  has  done  no 
work.  It  is  weli  known  that  when  the  fires  are 
lighted  in  a  marine  boiler,  and  for  some  hours  af- 
terward, the  bottom  water  remains  cold.  The  boil- 
er is  thereby  exposed  to  very  severe  strains,  which 
it  is  most  desirable  to  avoid.  Mr.  Kirkaldy's  first 
idea  was  to  heat  up  the  water  with  steam  from  the 
donkey  boiler.  The  result  obtained  was  satisfac- 
tory. The  primitive  idea  underwent  a  process  of 
development,  and  finally  a  heater  was  devised 
through  which  ail  the  feed- water  was  pumped  and 
raised  to  a  high  temperature  by  steam  drawn  from 
the  boiler.  Tliere  was  no  intention  of  saving  fuel. 
The  sole  object  had  in  view  was  to  do  away  with 
the  mischief  that  every  marine  engineer  knows  is 
caused  by  pumping  cold  water  into  the  boilers  of 
a  ship.  With  hot  feed-water,  leaky  tube  ends  and 
riveted  seams  no  longer  vex  the  soul  of  the  engi- 
neer. 

It  was  found  that  the  Kirkaldy  heater  answered 
its  purpose  perfectly,  but  an  entirely  unexpected 
result,  also  followed  on  the  use  of  heater.  Coal  bills 
were  reduced  and  boilers  which  were  before  short 
of  steam  now  made  it  in  abundance.  Such  was  the 
statement  made  to  us  and  we  received  it  with  In- 
credulity. But  report  after  report,  log  after  log, 
all  told  the  same  story,  and  the  fact  that  shipping 
firms  beginning  with  one  heater  on  trial,  went  on 
and  ordered  others,  was  a  fact  not  to  be  gainsaid. 
On  the  face  of  affairs  the  process  of  heating  feed- 
water  with  live  steam  looks  like  taking  money  out 
of  one  pocket  and  putting  it  into  another,  and  it  is 
very  lar  from  easy  to  see  how  any  economy  in  fuel 
can  result.  It  is  certain,  however,  that  finality  has 
not  been  reached  in  the  tfiermo-dynamics  of  the 
steam  engine;  and  it  was  as  difficult  to  di.'jpute  the 
testimony  of  those  who  paid  lor  coals  and  said  the 
live  steam  heater  reduced  the  consumption,  as  it 
was  to  doubt  the  accuracy  of  the  view  that  theo- 
retically no  economy  was  possible.  Under  the  cir- 
cumstances nothing  remained  but  to  put  the  ques- 
tion to  a  practical  test  for  ourselves.  For  some 
time  no  opportunity  occurred.  On  Tuesday,  how- 
ever, thanks  to  the  courtesy  of  Mr.  Preston,  the 
Superintendent  Engineer  of  the  General  Steam 
Navigation  Co.,  we  were  enabled  to  carry  out  ex- 
periments with  a  heater  in  a  way  and  with  results 
which  we  shall  now  proceed  to  explain. 

The  Oriole  is  one  of  the  little  fleet  of  paddle- 
wheel  passenger  steamers  plying  during  the  sum- 
mer months  between  London,  Margate,  Kamsgate,  ' 
Deal  and  Dover.  She  wai  built  and  engined  by 
Messrs.  Scott,  of  Kirkaldy,  and  is  a  very  fast  and 
beautifully-fitted  vessel,  commanded  by  Captain 
Fishingdon.  She  is  386  tons  register.  She  is  pro- 
pelled by  compound  engines,  the  cylinders  lying 
side  by  side  and  inclined  at  an  angle  of  some  30° 
with  the  keel.  The  cylinders  are  placed  abaft  the 
right-angled  crank  shaft.  The  air,  feed  and  bilge 
pumps  are  worked  by  a  bell-crank  lever  from  the 
low-pressure  crosshead  on  the  star- board  side  of 
the  engine-room.  On  the  port  side  is  a  double 
cylinder  centrifugal  pump  for  driving  water 
tbrougb  the  surface  condenser.  The  engines  indi- 
cate about  1,.500  h.p.  Steam  is  supplied  by  three 
boilers,  of  the  low  or  Navy  type.  They  are  about 
9  ft.  in  diameter  and  aVjout  13  ft.  long.  There  are 
In  each  three  plain  cylindrical  furnaces  opening  in- 
to one  combustion  chamber,  from  which  extend 
tabes  about  C  ft.  long  and  about  2J  in.  in  diameter 
to  a  smoke-box.  There  is  a  single  elli^jtical  funnel 
serving  for  all  three  boilers,  which  stand  side  by 
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side  fore  and  aft  in  t  he  ship,  forward  of  the  crank 
shaft.  The  stokehold  extends  right  across  the  ship, 
and  is  separated  from  the  engine-room  by  a  trans- 
verse bulkhead,  in  which  are  two  doors  to  port  and 
starboard.  There  are  two  firemen  on  watch,  who 
have  to  feed  nine  furnaces;  one  takes  the  star- 
board, tbe  other  the  port  boiler,  and  they  fire  the 
central  boiler  alternately.  Two  furnaces  are  always 
fired  at  the  same  time.  The  coal  used  on  Tues- 
day was  North-country,  of  average  quality,  but 
with  a  good  deal  of  small  in  it  and  not  very  clean. 

In  the  aft  corner  of  the  stokehold,  on  the  star- 
board side,  stands  the  heater.  It  is  a  plain  cylin- 
drical vessel,  in  which  are  copper  tubes.  The  feed- 
water  IS  always  passed  through  this,  entering  at 
the  bottom  and  escaping  at  the  top  to  the  boilers. 
The  steam  enters  at  the  top  through  a  pipe  1^  in. 
in  diameter,  drawing  steam  from  the  midship  boil  - 
er.  The  condensed  water  is  led  through  a  small 
copper  pipe  into  the  hot  well.  The  heater  occu- 
pies a  space  6  ft.  lOJ  in.  high  by  18  in.  by  21  in., 
and  weighs  about  21  cwt.  By  turning  a  tap  ou  the 
steam  pipe,  steam  can  be  admitted  to  the  heater  or 
not  at  pleasure.  There  are,  of  course,  by-pass 
valves,  so  that  if  the  heater  failed  the  boilers  could 
still  be  fed  in  the  ordinary  way.  The  safety  valves 
are  loaded  to  100  lbs. 

It  was  impossible  to  make  any  experiments  on 
Tuesday  to  ascertain  the  evaporative  efficiency  of 
the  boilers.  The  only  trials  that  could  be  made 
were,  however,  of  much  practical  importance.  Be- 
fore the  heater  was  put  in  the  engines  were  always 
short  of  steam.  A  fan  is  provided  on  the  crank 
platform  in  the  engine-room,  which  delivers  air  in- 
to the  stokehold,  to  work  on  the  assisted  draft 
principle.  For  some  reason,  however,  not  stated, 
this  fan  is  not  used,  and  it  had  been  found  impos- 
sible to  keep  the  pressure  up  to  100  lbs.  In  some 
cases,  indeed,  when  the  coal  ran  dirty  or  small,  85 
lbs.  could  be  maintained  with  difficulty.  Since  the 
heater  was  put  in  there  has  been  no  trouble  of  this 
kind.  Mr.  Harper,  the  able  Chief  Engineer,  gave 
us  on  Tuesday,  during  a  trip  from  London  Bridge 
to  Dover,  every  facility  for  carrying  out  any  exper- 
iments we  pleased.  These  consisted  in  working 
the  boilers  alternately  with  and  without  steam  in 
the  heater.  Matters  were  so  managed  that  the  fire- 
men did  not  know  whether  the  heater  was  in  action 
or  not.  Indeed,  seeing  that,  as  we  have  said,  two 
men  had  to  manage  nine  fires,  they  had,  it  may  be 
easily  understood,  no  time  to  think  about  heaters. 
Mr.  Harper,  like  many  other  engineers,  holds  that 
it  is  on  the  whole  more  economical  to  be  satisfied 
with  about  22  ins.  of  vacuum,  than  to  cool  his  feed- 
water  below  140°,  at  which  temperature  it  enters 
the  heater.  We  used  a  standard  mercury  ther- 
mometer placed  in  a  thin  pipe  on  the  top  of  the 
heater,  just  at  the  point  where  the  feed-water  left 
it.  The  temperature  ranged  between  318°  and  320°, 
corresponding  to  pressures  of  88  lbs  to  90  lbs. 

No  experiments  were  made  until  after  the  Oriole 
had  left  Blackwall,  and  could  steam  full  speed  with- 
out much  chance  of  having  to  slow  up  or  stop. 
With  the  steam  off  the  heater  and  the  feed  temper- 
ature 140°,  the  pressure  was  92  lbs.,  and  the  en- 
gines made  34  revolutions  per  minute.  The  fire- 
men were  fresh  and  certainly  did  not  spare  them- 
selves. And  here  we  may  say  that  all  four — two 
being  on  watch  at  a  time — were  considerably  above 
the  average  both  in  physique  and  skill.  The  pres- 
sure, however,  did  not  rise  above  92  lbs.  and  was 
kept  there  indeed  with  some  difficulty.  At  the  end 
of  about  three-quarters  of  an  hour  steam  was 
turned  into  the  heater.  The  temperature  of  the 
feed  began  to  rise,  and  in  about  a  quarter  of  an 
hour  attained  320°.  The  boiler  pressure  steadily 
rose  to  97  lbs.  and  remained  there.  Obviously  the 
work  of  firing  was  easier.  The  men  could  put 
down  their  shovels  for  a  few  minutes  and  the  rakes 
were  not  in  requisition.  We  prolonged  this  exper- 
iment until  there  could  be  no  doubt  about  the 
facts.  The  revolutions  rose  to  35i,  an  increase  of 
a  revolution  and  a  half.  We  then  had  steam  turned 
off  the  heater,  with  the  result  that  the  pressure  be- 
gan to  fall,  went  back  to  90  lbs.  and  was  only  got 
to  93  lbs.  by  vigorous  use  of  firing  tools.  Once 
again  we  had  the  heater  put  into  use  and  tne  pres- 
sure was  got  up  for  some  time  to  very  nearly  100 
lbs.  and  the  revolutions  rose  to  36.  Again,  later  in 
the  day,  the  heater  was  thrown  out  of  use,  and  the 
prickers  were  soon  at  work  to  push  steam.  The 


remainder  of  the  trip  was  made  with  the  heater  in  use. 

The  broad  facts  which  we  ascertained  were  simply 
that  the  heater  gave  a  higher  boiler  pressure  by  5 
lbs.,  and  raised  the  revolutions  of  the  engines  from 
34  per  minute  to  35i  per  minute.  As  regards  econ- 
omy, we  have  no  data  to  go  on,  save  that  the  fire- 
men let  the  furnaces  more  alone  with  the  heater 
than  without.  It  may  be  taken  as  certain  that  an 
extra  revolution  and  a  half  was  got  out  of  the  en- 
gines Avith  less  coal  per  hour  when  the  heater  was 
in  action  than  when  it  was  at  rest,  but  how  much 
less  we  cannot  pretend  to  say. 

It  remains  to  be  considered  how  this  remarkable 
result  can  be  reconciled  with  thermo-dynamiclaws. 
At  first  sight  it  appears  to  be,  as  we  have  said,  im- 
possible that  any  result  of  the  kind  could  be  got,  or 
that  any  economy  should  result.  But  we  think  that 
an  hypothesis  ma.y  be  constructed  which  will  show 
that  there  is  really  nothing  at  all  inconsistent  with 
thermo-dynamic  laws  about  the  matter.  If  we  take 
into  account  the  well-known  fact  that  heating  sur- 
face is,  for  some  reason  not  fully  understood,  more 
efficient  with  boiling  water  than  with  cold;  that  all 
grease  is  kept  out  of  the  boiler,  beiig  deposited  in 
the  Jieater,  from  which  it  is  periodically  removed 
with  soda,  and  that  so  the  surfaces  are  kept  cleaner, 
we  can  at  once  see  that  a  saving  of  5%  or  6%  is  not 
more  than  is  to  be  expected.  Putting  the  whole 
matter  in  another  way,  it  is  clear  that  the  efficiency 
of  a  boiler  working  with  hot  feed  will  be  greater 
than  the  efficiency  of  a  boiler  working  with  cold 
feed. 

The  Kirkaldy  heater  is  supplied  with  steam  from 
a  boiler  working  with  feed-water  at  a  very  high 
temperature  indeed,  and  the  efficiency  of  each 
pound  of  fuel  employed  to  heat  that  feed  will  be 
greater  than  it  would  be  if  the  steam  were  supplied 
by  a  boiler  working  with  cold  feed.  From  this 
point  of  view  it  will  be  seen  that  a  moderate  gain 
is  just  what  may  be  expected  under  thermo- 
dynamic laws.  The  fact  that  there  is  a  greater  gain 
than  calculation  indicates  as  possible  is  explained, 
as  we  have  said,  by  the  more  or  less  uncertainty 
which  exists  as  to  the  influence  of  the  density  of  the 
water  in  a  boiler  on  the  rate  at  which  it  will  take 
up  heat.  Each  unit,  again,  of  heating  surface  will 
probably  in  a  given  time  transmit  about  the  same 
quantity  of  heat,  whether  the  water  in  contact  with 
it  18  ;i00°  or  350°,  or  even  hotter,  because  the  fur- 
nace temperature  is  always  so  much  in  excess  of 
the  water  temperature  that  100°  or  150°  one  way  or 
the  other  makes  little  difference;  but  it  is  obvious 
that,  if  the  water  be  very  hot,  more  steam  will  be 
produced  in  a  given  time  per  unit  of  surface  than  if 
it  be  cold.  The  result  is  equivalent  to  an  augmen- 
tation of  furnace-heating  surface,  and,  as  in  the 
case  of  the  Oriole,  more  steam  will  be  made  per 
hour  than  could  be  had  from  the  same  boilers  with 
cold  water.  The  steam  used  in  heating  the  feed  is 
used  to  the  best  possible  advantage,  the  whole  of 
its  contained  heat  being  utilized;  whereas  if  the 
same  steam  were  passed  through  the  engine,  not 
more  than  \2%  of  its  heat  could  be  utilized. 

Our  readers  must  not  run  away  with  the  idea  that 
when  a  Uve-steam  heater  is  used  something  is  be- 
ing got  for  nothing.  That  is  not  the  case.  There 
must  under  any  circumstances  be  work  done  by  the 
fuel  in  raising  the  temperature  of  the  feed-water. 
Can  that  work  be  done  more  economically  by  using 
live  steam  than  by  pumping  lukewarm  water  into 
the  boilers,  and  using  the  live  steam  in  the  engine? 
The  reply  supplied  by  practice  is  that  it  can,  and 
the  theory  we  have  advanced  seems  to  explain  why 
this  should  be  so.  It  simply  means,  among  other 
things,  that  a  given  weight  of  steam  can  be  utilized 
to  more  advantage  in  heating  teed-water  than  in 
turning  a  crank  shaft;  and  that  a  given  weight  of 
fuel  can  be  used  to  more  advantage  in  making 
steam  than  in  heating  water. 

LITERARY. 

Part  V  of  Maxims  and  Inttructions  for  Vie  Boiler 
Room  (S.'jc.);  by  Prof.  Hawkins,  published  by  Theo  Audel 
&  Co. ,  90  Liberty  St. ,  New  York,  is  received.  This  part 
(one  of  10)  treats  largrely  of  the  corrosion  and  incrustation 
of  steam  boilers,  and  the  best  methods  for  preventmg- the 
losses  and  dangers  arising  therefrom.  This  is  certainly  a 
subject  of  the  deepest  interest.  The  number  also  gives  a 
section  of  cheuiical  terms  and  explanations  relating  to 
feed  waters  in  which  are  deflned  acids,  alkalies,  oxides, 
sulphates,  etc.    We  quote  from  this  seotlon:    "In  view 
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of  the  Increasing  Importance  laid  upon  a  knowledge  of 
the  chemical  formation  of  feed  waters,  these  chapters  of 
chemical  terms  and  analysis  of  feed  waters  are  given  to 
indicate  the  direction  in  which  the  advanced  engineer- 
mu»t  push  his  enquiries.  There  are  more  millions  of 
treasure  to  be  made  by  properly  'treating'  the  waters 
which  enter  the  steam  generators  of  the  world,  than  can 
be  extracted  from  its  gold  mines."— 

•'Engineers'  examinations"  and  "steam  boiler  inspec- 
tions" are  also  subjects  treated  in  Part  V  of  this  admira- 
ble publication. — 

The  Annual  Report  of  the  Chief  of  the  U.  S.  Navy  Bu- 
reau of  Steam  Engineering,  for  1890  (just  Issued),  shows 
of  the  $605,000  appropriated  for  the  fiscal  year  ending 
June  30, 1890,  the  sum  of  $574,879. 89  was  expended  In  con- 
nection with  Uncle  Sam's  naval  vessels.  The  report 
states  the  work  done  on  the  machinery  of  naval  vessels, 
and  specifies  their  psesent  condition,  with  the  work  re- 
quired of  each  vessel. 

Hewllngs'  Directory  of  steam  specialties  and  engineer- 
ing appliances  for  1891,  price  $1,  published  by  A.  J.  Hew- 
linga,  318  LakeStreet,C!tiicago,  comprises  complete  classi- 
fied lists  and  alphabetical  index  to  manufacturers  of,  and 
dealers  in  steam  engines,  pumps,  radiators,  valves,  grates, 
lubricators,  gauges,  condensers,  indicators,  exhaust 
heads,  heaters,  filters  and  purifiers,  belting,  and  all  steam 
appliances.  It  Is  a  very  useful  book  of  references,  al- 
though it  is  not  as  complete  as  might  have  been.  In 
looking  over  it  somewhat  hurriedly,  we  notice  that  the 
new  Calkins'  steam  engine  indicator  is  omitted.  But 
whatever  its  shortcomings  Hewllngs'  Directory  should 
be  in  every  office  where  business  in  steam  appliances  is 
carried  on. 

Scribner's  Magazine  for  August  is  a  ^'Fiction  Number,' ' 
and  contains  five  complete  short  stories  by  Thomas  Nel- 
son Page,  T.  E.  Sullivan,  A.  A.  Hayes,  Annie  Eliot,  and 
John  J.  a'Becket.  Four  of  the  stories  are  illustrated, 
each  by  an  artist  chosen  for  his  skill  in  delineating  the 
special  characters  and  incidents  which  are  the  features 
of  the  tale.  Albert  Lynch,  the  famous  French  Illustrator, 
W.  L.  Metcalf,  Charles  Broughton,  and  W.  L.  Taylor,  are 
the  artists  whose  work  adorns  these  stories,  producing  a 
variety  and  delicacy  of  illustration  seldom  seen  in  a  sin- 
gle issae  of  a  magaaine.  This  number  also  contains  a 
long  opening  instalment  of  the  new  serial,  "The  Wreck- 
er," by  Robert  Louis  Stevenson  and  Lloyd  Osbourne. 
The  action  of  the  story  takes  place,  for  the  most  part,  in 
San  Francisco,  and  in  the  South  Sea  Islands,  among 
which  the  authors  have  been  cruising  for  several  years 
The  leading  character  is  an  American,  and  the  story  is 
one  in  which  scene  and  action  will  strongly  appeal  to 
American  readers.  This  instalment  and  each  of  the  fol- 
lowing will  contain  a  single  full-page  illustration  by 
William  Hole,  who  illustrated  "The  Master  of  Ballan- 
trae."  In  addition  to  the  abundant  and  entertaining 
fiction,  this  number  contains  another  article  in  the  Great 
Street  series— "Piccadilly,"  by  Andrew  Lang,  with  many 
characteristic  illustrations  by  W.  Douglas  Almond,  a  very 
capable  English  artist.  There  is  also  a  final  article  by 
Professor  John  H.  Wigmore,  on  "Parliamentary  Days  in 
Japan,"  with  a  view  of  the  parliament  buildings  recently 
burned,  and  a  modern  Japanese  political  caricature, 
l  oems  by  Archibald  Lampman,  Mrs.  James  T.  Fields, 
Louise  Chandler  Moulton,  and  Archibald  Gordon,  with 
the  "Point  of  View,"  complete  a  charming  midsummer 
"Fiction  Number." 


Map  of  thb  Unitkd  States. 
A  large,  handsome  map  of  the  United  States,  mount- 
ed and  suitable  for  oflSce  or  home  use,  is  issued  by 
the  Burlington  route.  Copies  will  be  mailed  to  any 
address  on  receipt  of  13  cents  In  postage  by  P.  S. 
EosTis,  Gen'l  Pasd.  Agent,  C,  B.  &  Q.  R.  R.,  Chicago,  Dl. 
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The  following  is  a  list  of  recent  shipments  of  The  Ball 
Engine  Co.,  Erie,  Pa.  •  Temple  Beth  El,  New  York  City, 
two  80  h. p.  engines;  Johnson  Co. ,  Johnstown.  Pa.,  three 
150  h.p.  engines,  and  one  300  h.  p.  cross  compound 
engine;  FrishmuthBros.  &  Co.,  Philadelphia,  Pa., 
one  25  h.  p.  engine;  Gambrinus  Stock  Co., 
Cincinnati,  O.,  one  25  h.  p.  engine;  Bennett 
Sloan  &  Co  ,  New  York  City,  one  35  h.  p.  engine; 
AUentown  Rapid  Transit  Co. .  Allentown,  Pa.,  two  125  h. 
p.  engines;  Lebanon  Street  Railway  Co.,  Lebanon,  Pa., 
one  50  h.p.  tandem  compound  engine;  Edison  General 
Electric  Co.,  New  York  City,  one  80  h.p.  engine;  E.  T. 
Copeland  &  Co. ,  New  York  City,  three  80  h.p.  engines, 
and  one  25  h.p.  engine;  Schuylkill  Electric  Railway  Co  , 
Pottsville,  Pa.,  one  125  h.p.  engine;  Durham  Electric 
Light  Co.,  Durham  N.  C,  one  80  h.p.  engine  and  boiler; 
Amsterdam  &  Rockton  St.  Ry.  Co.,  Amsterdam, N.  Y  ,one 
100  h.p.  tandem  compound  engine;  Corvallis  Electric 
Railway  Co.,  Corvallis,  Wash.,  one  150  h  p.  tandem  com- 
pound engine;  Clean  Electric  Light  Co. ,  Clean,  N.  Y.,one 
1.50  h.p.  tandem  compound  engine;  Boston  &  Great  Falls 
Electric  Lt.  &  Pr.  Co.,  Great  Falls,  Mont.,  one  150  h.p. 
engine;  Crook,  Horner  &  Co.,  Baltimore,  Md.,  one  35  h.p. 
engine;  Northwestern  Electrical  Supply  Co.,  Tacoma, 


Wash.,  one  25  h.p.  engine;  E.  Meyer,  New  York  City,  one 
80  h.p.  engine;  Reading  &  Southwestern  St.  Ry.  Co., 
Reading,  Pa.,  two  125  h.p.  engines;  Key  West  GaB&  Elec- 
tric Light  Co.,  Key  West,  Fla.,  one  1!50  h,p.  one  100  h.p. 
and  one  60  h.p.  tandem  compound  engines,  two  1.50  h.p. 
boilers,  one  300  h.  p.  Wheeler  condenser,  one  300  h.  p. 
Davidson  air  and  circulating  pump,  one  300  h.p.  David* 
son  boiler  feed  pump,  one  300  h.  p.  Kortlng  Injector, etc. , 
Trenton  Lamp  Co.,  Trenton,  N.  J.,  one  35  h.p.  engine. 

At  a  meeting  of  the  stockholders  of  the  National  Iron 
and  Brass  Works,  Dubuque,  la.,  held  July  15,  1891,  it  was 
decided  to  change  the  title  of  the  company  to  "The 
Smedley  Manufacturing  Co."  by  which  it  will  be  known 
in  the  future.  No  changes  will  occur  in  the  management 
or  class  of  business  done.  The  company  will  still  con- 
tinue to  operate  its  factory  and  iron  and  brass  foundries 
on  a  larger  scale  than  ever,  as  additional  buildings  are 
being  erected,  and  large  additions  are  being  made  to  the 
machinery  and  facilities  of  the  company,  so  as  to  more 
promptly  care  for  its  growing  business,'  of  which  the 
building  of  the  Smedley  steam  pumping  machinery,  and 
the  construction  of  waterworks  plants,  or  turnlshing 
supplies  for  same,  will  continue  to  form  an  important 
part;  but  they  will  always  endeavor  to  care  for  any  other 
demands  in  foundry,  or  mechanical  wants  that  their  pat- 
rons may  have.  The  hand  pump  and  supply  department 
will  continue  to  be  a  prominent  feature  in  their  business. 
As  western  agents  for  the  Trahern  Pump  Company, 
Columbia  Pump  Company,  and  Tennessee  wood  pumps 
The  Smedley  Manufacturing  Co.  can  care  for  wants  in 
those  lines  promptly,  as  well  as  in  engines  and  boilers, 
iron  pipe  and  fittings,  brass  goods,  (steam  and  water,) 
hose,  belting,  packing,  and  lubricating  oils. 

The  Hoppes  Manufacturing  Co.,  of  Springfield,  0., 
made  sales  to  the  following  firms  during  July,  through 
their  Minneapolis  office  (Mr.  E.Webster,  manager),  name- 
ly. Berry  Bros,  (millers),  Norwood,  Minn.;  Everett  Aug- 
henbaugh  &  Co  (millers),  Waseca,  Minn. ;  and  Ed.  Haaken- 
son  it  Co.  (packers),  Sioux  City,  la.  The  Hoppes  live 
steam  feed  water  purifier,  and  exhaust  steam  feed  water 
heater  give  good  satisfaction. 


TO  COLORADO  VIA  BUELIXGTON  ROUTE. 


ONLY  ONE  NIGHT  ON  THE  ROAD. 

Leave  Chicago  at  1:00  P.  M.,  or  St.  Louis  at  8:25 
A.  M.,  and  arrive  Denver  6:15  P.  M.  the  next  day. 
Through  Sleepers,  Chair  Cars  and  Dining  Cars. 
All  Railways  from  the  East  connect  with  these 
trains  and  with  similar  trains  via  Burlington  Route 
to  Denver,  leaving  Chicago  at  6:10  P.  M.,  St.  Louis 
8:15  P.  M.,  and  Peoria  at  3:20  P.  M.  and  8:00  P.  M. 
All  trains  daily. 

Tourist  tickets  are  now  on  sale,  and  can  be  had 
of  ticket  agents  of  all  roads  and  at  Burlington 
Route  depots  in  Chicago,  Peoria  and  St.  Louis. 

There  is  no  better  place  than  Colorado  for  those 
seeking  rest  and  pleasure. 


CABLE  ROADS. 


An  Engineer,  perfectly  conversant  with  the 
German  system  of  cable-road  construction,  and 
owner  of  abundant  material  in  finished  rails,  and 
all  requisite  tools  and  appliances,  belonging  to  the 
business,  .seeks  a  connection  with  an  appropriate 
firm  for  the  building  of  cable-roads,  on  a  basis  of  a 
salary  and  percentage.  Address 

Rudolf  Mosse, 

Dusseldorf,  Germany. 


CHICAGO,  MILWAUKEE  &  ST.   PAUL  RAIL- 
WAY. 


Electric  Lighted  and  Steam  Heated  Vestlbuled  Trains, 
with  Westinghouse  Air  Signals,  between  Chicago,  St. 
Paul  and  Minneapolis,  daily. 

Electric  Lighted  and  Steam  Heated  Vestlbuled  Trains 
between  Chicago,  Council  Bluffs  and  Omaha,  daily. 

Through  Vestlbuled  Sleeping  Cars,  daily,  between  Chi- 
cago, Butte,  Tacoma,  Seattle,  and  Portland,  Ore. 

Solid  Trains  between  Chicago  and  principal  points  in 
Northern  Wisconsin  and  the  Peninsula  of  Michigan. 

Daily  Trains  between  St.  Paul,  Minneapolis  and  Kan- 
sas City  via  the  Hedrick  Route. 

Through  Sleeping  Cars,  daily,  between  St.  Louis,  St. 
Paul  and  Minneapolis. 

The  finest  Dining  Cars  in  the  World. 

The  best  Sleeping  Cars.  Electric  Beading  Lamps  In 
Berths. 

6,100  miles  of  road  in  Illinois,  Wisconsin,  Northern 
Michigan,  Iowa,  Minnesota,  Missouri,  South  Dakota 
and  North  Dakota. 

Everything  Flrst-Class. 

First-Class  People  patronize  FIrst-Class  Lines. 
Ticket  Agents  everywhere  sell  Tickets  over  the  Chi- 
cago, Milwaukee  and  St.  Paul  Railway. 


CONTRACTS  OPEN. 


Pumping  Engine —Sealed  tenders  will  be  received 
at  the  office  of  the  Board  of  Water  Commissioners,  Wood- 
stock, Ont. ,  up  to  and  Including  Saturday,  Aug.  15, 1891 ; 

1.  For  the  furnishing  and  erection  of  a  steam  pumping 
engine  of  3,O(JO.000-gall.  capacity. 

2.  The  furnishing  of  pipe  and  laying  of  an  18-in.  earth- 
enware conduit  about  17,000  ft.  m  length. 

3.  For  furnishing  hydrants  and  valves  required  in  the 
distribution  system. 

Specifications  and  all  information  pertaining  thereto 
can  be  obtained  from  the  engineer,  W.  M.  Davis,  Wood- 
stock. 

The  Board  reserves  the  right  to  reject  any  or  all  bids. 
All  tenders  to  be  addressed  to  the  undersigned. 

Geo.  C.  Eden,  Sec'y  of  Board. 

Stand-pipe.— Sealed  proposals  will  be  received  by  the 
Trustees  of  the  Illinois  Northern  Hospital  for  the  Insane, 
until  12  o'clock,  noon,  August  4th,  1891,  for  furnishing 
the  material  and  erecting  of  a  stand-pipe  of  1C0,0C0  gals, 
capacity  upon  the  grownds  of  the  said  Asylum,  at  Elgin, 
Illinois,  according  to  the  plans  and  specifications  on  file 
in  the  office  of  the  Superintendent. 

Each  proposal  must  be  signed  with  the  names  of  the 
party  or  parties  intersted,  and  must  contain  a  deposit  in 
cash  or  a  certified  check  for  10  per  cent  of  their  bid, 
which  will  be  returned  to  the  unsuccessful  bidders.  The 
successful  bidder  wi.l  be  required  to  furnish  an  approved 
bond  for  the  faithful  performance  of  the  work. 

Proposals  will  be  addressed  to  the  Tiustees  of  Ihe  Illi- 
nois Northern  Hospital  and  marked  "Proposals  for  Stand- 
Pipe." 

The  right  is  reserved  by  the  Trustees  to  reject  any  and 
all  bids.  H  J.  Bbooks,  M.  D.  ,  Superintendent.  W.  S. 
Gamble,  Engineer. 


Water- Works . — Sealed  proposals  will  be  received  by 
the  City  Council  of  the  City  of  Washington,  Washington 
County,  Iowa,  until  13  o'clock  noon  of  the  17th  day  of 
August,  1891,  for  furnishing  material  and  constructing 
water-works  in  said  city. 

The  work  to  consist  of  a  building,  storage  reservoir  of 
30  000  gallons  capacity,  one  standpipe  14x110  feet,  one 
artesian  well  pump,  two  duplex  pumps,  capacity  of  600 
gallons  per  minute  each;  two  boilers,  50  horse  power 
each;  380  tons  cast-iron  pipe,  about  10  tons  specials,  38 
hydrants,  20  gate  valves. 

Bids  will  be  received  for  the  whole  or  any  particular 
branch  or  subdivision  of  the  work  and  materials  at  the 
option  of  the  bidders. 

Full  drawings  may  be  seen  in  the  office  of  the  City 
Clerk  at  Washington,  Iowa,  or  In  the  office  of  Geo.  W. 
Wynn,  Consulting  Engineer,  at  Cedar  Rapids.  Iowa. 

For  copies  of  specifications  t.nd  form  of  proposals  ad- 
dress J.  J.  Kellogg,  City  Clerk,  Washington,  Iowa. 

The  rieht  to  reject  anv  or  all  bids  is  reserved. 

J.  G.  HisE,  Mayor.  F.  E.  Lamphere,  W.  S.  Reister, 
Frank  Stewart,  Aaron  Hise,  W.  N.  Hood,  Water  Commit- 
tee. 


Water-Conduit. —Sealed  proposals  will  be  received 
by  the  City  of  Savannah,  office  Water- Works,  Savannah, 
Ga.,  until  eleven  (11)  o'clock  a.  m.,  Aug.  26,  1891,  for  the 
construction  of  a  Water  Conduit  of  masonry,  on  masonry 
and  timber,  having  an  internal  diameter  of  approximate- 
ly six  (6)  feet  and  a  length  of  three  thousand  (3,000)  feet, 
more  or  less,  all  to  be  in  accordance  with  general  speci- 
fications on  file  in  the  Water  Office  at  Savannah,  Ga.,  or 
which,  with  other  information,  can  be  obtained  from 
Thos.  T.  Johnston,  Consulting  Engineer,  at  Room  29,  No. 
171  La  Salle  St..  Chicago,  III.  Proposals  must  be  made  In 
accordance  with  aforesaid  general  specifications.  Pro- 
posals must  be  accompanied  with  a  cash  deposit  of  two 
thousand  (S2,00(i)  dollars  or  a  certified  check  for  two 
thousand  ($2,000)  dollars  drawn  in  favor  of  the  properly 
authorized  agent  of  the  City  of  Savannah,  to  be  returned 
or  retained  in  accordance  with  the  general  specifications. 
No  projKjsal  will  be  entertained  unless  the  party  furnish- 
ing it  can  offer  evidence  satisfactory  to  the  Mayor  and 
Board  of  Aldermen  of  the  City  of  Savannah  of  his  ability, 
and  that  he  has  the  necessary  facilities,  together  with 
pecuniary  resources,  to  fulfill  the  conditions  of  the  con- 
tract and  the  specifications,  provided  such  contract 
should  be  awarded  to  him. 

The  right  is  reserved  to  reject  any  and  all  proposals 
not  deemed  to  the  best  Intorests  of  the  city. 

James  Manning,  Superintendent 


Stand  Fipe.—Sealed  proposals  will  be  received  by 
the  Trustees  of  the  illinols  Northern  Hospital  for  the  In- 
sane, until  13  o'clock,  noon,  August  4th,  1891,  for  furn- 
i.'shing  the  material  and  erecting  of  a  stand-pipe  of  100,- 
000  gals,  capacity  upon  the  grounds  of  the  said  asylum, 
at  Elgin,  Illinois,  according  to  the  plans  and  specifica- 
tions on  file  in  the  office  of  the  superintendent.  Each 
proposal  must  be  signed  with  the  names  of  the  party  or 
parties  interestea  and  must  contain  a  deposit  in  cash  or 
a  certified  check  for  10  per  cent  of  their  bid,  which  will 
be  returned  to  the  unsuccessful  bidders.  The  successful 
bidder  will  be  required  to  furnish  an  approved  bond  for 
the  faithful  performance  of  the  work.  Proposals  will  be 
addressed  to  the  Trustees  of  the  Illinois  Northern  Hos- 
pital and  marked  "Proposal  for  stand-pipe."  The  right 
is  reserved  by  the  Trustees  to  reject  any  and  all  bids. 
H.  J.  Bbooks,  Superintendent,  W.  8.  Gamble,  Engineer. 


Pump. — Bids  wanted  for  one  duplex  steam  pump,  4- 
inch  discharge.  Water  to  be  forced  up  an  incline  of  1 ,7C0 
feet — perpendicular  45  feet — total  height  ICO  feet.  State 
number  of  gallons  guaranteed  per  hour  with  SO-horse 
boilers,  50  pounds  pressure,  alfo  one  20-horse  flue  boiler 
without  firebox,  including  smoke-srack.  gong,  whistle, 
good  size  gratebars,  boiler  not  less  than  5-16  thicknefsof 
steel,  also  2,000  feet  cast-iron  water  pipe  4-inch,  also 
3,000  feet  6-Inch  cast-iron  water  pipe,  four  6-iDch  el- 
bows, one  4-inch  elbow,  elbows  to  be  large  in  centre,  6- 
inch  pipe  to  have  connections  for  at  least  four  fire  hy- 
drants, also  six  connections  for  4-inch  pipe.  Separate 
bids  taken.    Send  bids  to  Sam  Walker,  Milh  dgevillc,  Ga. 
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THE   ALLEGHENY    COUNTY    LIGHT  COM 
PANY,    OF   PITTSBURGH,  PA. 


The  history  oi  each  single  central  electric  light 
station  is  invariably  one  of  constant  growth.  The 
case  of  the  Allegheny  County  Light  Company  is  no 
exception,  and  an  interior  view  of  their  engine- 
room  shows  that  they  have  utilized  every  particle 
of  space  at  their  command. 

In  the  early  days  of  electric  lighting  such  a  de- 
velopment was  never  even  considered,  and  this 
plant  was  located  in  the  center  of  the  city  of  Pitts- 
burgh, so  surrounded  by  business  blocks  as  to  pre- 
vent increase  beyond  certain  narrow  limits.  The 
business  of  this  company  has  now  become  so  large 
that  they  operate  two  additional  central  stations  in 
Allegheny. 

As  is  usual  with  a  new  industry,  little  thought 
was  given  to  conveniences,  and  the  station  depends 
almost  wholly  on  artificial  light  in  the  day  time. 
As  an  indication  of  the  quality  of  the  illumination. 


Station  C. 

H.  P. 

One  14  and  2lxu  WestiiiKhouse  Compound  800 

One  13^2x12  "        Standard  l.'jO 

The  above  makes  a  total  of  20  engines,  aggregat- 
ing 4,105  h.  p. 
And  following  is  a  list  of  the  dynamos: 

Station  A. 

Lights 

Five  3,000  Light  Westinghouse  Alternating  Current  15,000 

One  1,800      '•  ■'  "    1,800 

Three  500      "  "  Direct  "    1,500 

Three  300      "  "  "  "    900 

Nine  60         "         Brush  Arc  Machine  540 

Station  B. 

LigtUii 

Three  3,000  Light  Westinghouse  AUematiug  Current  9,000 

Two  2,500        "  "  ■'  "   5,000 

Five  100        "  "  Direct         "    500 

Six  60  "   Brush  Arc  Machine   360 

Station  ('. 

Lights 

Six  60  Light  Briisli  Arc  Machines  360 


force  under  one  roof.  With  the  valuable  experi- 
ence which  the  officers  of  this  company  have  had 
since  the  early  days  of  electric  lighting,  it  seems 
hardly  necessary  to  say  that  the  proposed  new  sta- 
tion will  be  a  model  of  its  kind.  Like  many  oth- 
ers, they  are  bound  to  profit  by  former  short-sight- 
edness, and  provisions  for  future  extensions  will 
no  doubt  be  made  in  their  proposed  new  and  im- 
proved central  station. 


ECONOMY   OF  TIE  PRESERVING. 


During  his  recent  visits  to  Europe,  Mr.  O.  Cha- 
nute,  of  Chicago,  gathered  valuable  data  concern- 
ing the  methods  and  results  of  preparing  wood 
chemically  to  resist  decay.  And  he  is  now  con- 
firmed in  the  opinion  that  the  time  is  now  fully 
arrived  when  large  economies  may  be  realized  by 
the  adoption  of  those  methods  on  American  rail- 
roads. 

Mr.  Chanute  proposes  to  make  this  a  specialty, 


POWEB  KOOM  OF  CENTKAL  STATION  "A"  ALIiEGHENY  COUNTY  LiGHT  COMPANY,  PiTTSBUKGH,  PA. 


we  note  that  the  photographic  plate  (from  wtiich 
the  following  cut  is  made)  required  eight  hours' 
exposure,  where  an  exposure  of  ten  minutes  should 
have  been  sufficient. 

In  the  foreground,  at  the  left,  is  shown  the  first 
eompound  engine  built  by  The  Westinghouse  Ma- 
chine Company,  which  is  giving  as  good  service  as 
their  latest  pattern,  It  is  claimed . 

At  x)reBent  (but  increasing  rapidly)  the  plant  in 
detail  consists  of  the  following  engines: 

Station  A. 

If.  P. 


One  28x48  Corliss,  rated  at  .VXi  b.  p  500 

Three  I8n6  Westinghouse  Standard  750 

Three  8)4x8  '•  "   105 

Four  14  and  24x14  "         Compound  80O 

Stalxon  B. 

S.  P. 

Three  18 and 30xl«  WestlnKbonsc  Compound  900 

TwolS!^xl4  .    "  aiandard  ,i  4(>0 

Twol»)4xl2  "  "   av) 


Thus  the  three  stations  have  a  total  capacity,  in 
lights,  33,700  incandescent,  and  1,260  arc  lights. 

Corliss  engines  have  been  gradually  replaced  by 
the  Westinghouse  high-speed  engines,  closely 
grouped  on  the  ground  floor  and  belted  direct  to 
the  dynamos  in  the  second  story.  In  some  cases 
three  dynamos  are  driven  by  one  engine,  while  the 
exciter  engines  and  dynamos  have  been  run  over 
thirteen  months  without  a  stop. 

There  is  little  to  recommend  in  this  arrangement 
of  machinery,  except  where  it  is  desirable  to  crowd 
a  large  amount  of  power  into  a  very  small  space. 

In  the  boiler-room  the  use  of  natural  gas  as  fuel 
has  permitted  the  erection  of  a  second  series  of 
boilers  over  the  first,  without  in  the  least  interfer- 
ing with  its  proper  working. 

In  spite  of  the  structural  drawbacks  of  this  sta- 
tion, and  its  division  into  three  parts,  the  service 
is  said  to  be  excellent.  The  company  will  erect  a 
new  station  in  a  short  time,  and  concentrate  their 


and  is  prepared,  in  connection  with  the  Chicago 
Tie  Preserving  Company,  to  design,  erect  and  op- 
erate works  for  preserving  wood.  No  doubt  Mr. 
Chanute  knows  whereof  he  speaks,  and  he  is  likely 
to  meet  with  great  success  in  this  undertaking.  His 
plan  is  understood  to  be  far  better  than  the  zinc- 
tannin  process,  which  has  proved  to  be  a  great 
help  to  preserve  railroad  ties  from  decay.  And  Mr. 
Chanute  is  convinced  by  experience  that  on  many 
railroads,  where  white  oak  is  getting  scarce,  an 
economy  of  at  least  $100  a  year  per  mile  of  track 
can  be  effected  by  preparing  ties  of  Inferior  kinda 
of  wood  to  resist  decay  by  the  zinc-tannin  process. 


"A  Novelty  on  Wheels"  is  the  caption  of  an  arti- 
cle the  Boston  Herald  describing  a  palace  drawing 
room  and  sleeping  car  combined,  built  by  the  Har- 
ris Palatial  Car  Co.,  of  Boston.  According  to  the 
Hera2(nt  is  "a  thing  of  beauty,"  and  such  a  car- 
riage that  Emperor  William  would  like  to  ride  in. 
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BROWN   &   SHARPE   GRINDING  MACHINES. 


The  accompanyiug  engravings  are  selected  from 
the  new  Treatise  on  the  Construction  and  Use  of 
Universal  Plain  Grinding  Machines  just  issued  by 
the  Brown  &  Sharpe  Mfg.  Co.,  of  Providence,  R.  I. 
The  electro-plates  in  the  first  two  columns  (on  this 
page)  are  perspective  views  of  their  No.  2  Improved 
Universal  Grinding  Machine,  the  lower  one  show- 
ing the  rear  .side.    The  machine  is  adapted  to  re- 


chlne.  The  shallow  basins  (one  at  each  end  of  the 
table) ,  form  convenient  places  for  wrenches  and 
other  tools  in  frequent  use  about  the  machine.  The 
dust  caps  beyond  tht  basins  protect  the  slides 
when  the  table  travels  to  its  extreme  movement, 
and,  where  accuracy  is  required,  these  basins 
should  not  be  loaded  with  weights  or  heavy  parts 
of  machines.  The  caps  are  curved  to  prevent 
weights  being  placed  at  the  extreme  eud  of  the 
platen. 


from  i  inch  to  3  inches  diameter,  and  six  handles. 
With  handles  they  are  used  in  place  of  standard 
cylindrical  guages,  but  are  not  recommended  for 
constant  use  as  substitutes  for  these. 

The  Caliper  Square,  shown  in  the  last  cut  on  this 
page,  is  a  convenient  tool  for  ordinary  use.  It  is 
graduated  on  one  side  to  sixty-fourths,  and  on  the 
other  to  hundredths.  There  are  different  sizes  of 
these  tools,  varying  from  two  to  nine  inches  in 
length,  either  with  or  without  the  adjusting  screw. 
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sist  vibrations  within  the  machine  itself,  which  is 
an  indispensable  element  for  the  durability  of  the 
machine  and  for  accuracy  in  the  work  produced. 
The  base  rests  upon  three  feet,  and  has  an  internal 
web  bracing.  It  is  fitted  as  a  closet,  with  shelves 
on  each  side  of  the  door.  The  bed  is  made  in  box 
form,  and  well  braced  by  cross  ribs.  From  the  bot- 
tom of  the  bed  there  is  a  descending  pipe  thiough 
which  the  waste  oil  can  be  drawn  off.  Upon  the 
bed  the  sliding  table  moves  on  one  V  and  one 


The  Vernier  Calipers,  back  and  front  views  of 
which  are  given  at  top  of  third  column,  are  ex- 
tremely convenient  for  accurate  measurements, 
and  may  be  readily  set  to  any  desired  distance,  the 
jaws  being  also  adapted  for  inside  as  well  as  out- 
side meastiring.  They  are  divided  to  read  to  the 
thousandth  part  of  an  inch  on  one  side,  and  on  the 
other  to  .sixty-fourths,  or  to  one-flftieth  part  of  a 
millimeter  (1-50  m.  m,  =  . 0007874  inch),  as  may  be 
desired.    The  Caliper  shown  in  these  cuts  is  made 


The  next  cut  shows  a  Micrometer  t^liper, ,  show  i 
full  size,  which  is  perhaps  the  most  convenient  and 
accurate  instrument  for  small  external  measure- 
ments. They  are  made  in  various  sizes:  The  small- 
est measures  up  to  one-half  inch,  and  the  largest  all 
sizes  up  to  two  inches.  They  are  graduated  to  read 
to  thousandths  of  an  inch,  but  one-half  and  one- 
quarter  thousandths  are  readily  estimated.  Some 
of  the  Calipers  have  verniers  by  which  sizes  can  be 
obtained  to  ten-thousandths.  They  also  graduate 
some  of  these  instruments  to  read  to  hundredths  of 
a  millimeter  instead  of  to  thousandths  of  an  inch. 
When  they  are  so  graduated  the  tables  of  decimal 
equivalents  are  omitted. 

The  gauge  screws  are  encased,  and  protected 
from  dirt  and  liability  to  injury.  The  parts  most 
subject  to  wear  are  hardened,  and  means  of  adjust- 


iaat  way.  These  bearings  are  twice  as  large  as  in 
the  No.  2  Universal  Grinder,  and  are  lubricated  by 
two  rolls  in  each,  and  the  oil  is  thus  equally  dis- 
tributed over  the  bearings,  and  the  proper  position 
of  the  sliding  table  is  maintained, — a  feature  of 
consequence  m  accurate  grinding. 

The  sliding  table  is  heavier  than  that  of  the  No. 
2  Universal  Grinding  machine,  weighing,  with 
swivel  table  and  head  and  foot  stocks,  225  pounds 
more  than  the  corresponding  parts  of  that  ma- 


in different  lengths,  from  six  to  twenty -four  inches. 
They  make  a  smaller  size,  convenient  for  the  pock- 
et. And  directions  for  setting  and  reading  the  Cali- 
per accompany  each  instrument. 

The  case  cut,  below  the  Calipers,  shows  how  the 
standard  reference  disks  are  kept.  These  disks  are 
used,  generally  without  handles,  for  setting  cali- 
pers, testing  measuring  tools,  and  as  reference  for 
sizes  in  shop  practice.  A  complete  set  (in  a  box) 
consists  of  45  disks,  varying  by  16ths  of  an  inch. 


ment  are  provided  to  compensate  for  wear  of  the 
screw  or  nut.  The  decimal  equivalents  stamped 
on  the  frame  are  very  convenient,  and  render  pos- 
sible the  immediate  expression  of  readings  in 
eights,  sixteenths,  thirty-seconds  and  sixty- 
fourths.  The  chief  mechanical  principle  embodied 
in  the  construction  is  that  of  a  screw  free  to  move  in 
a  fixed  nut.  An  opening,  to  receive  the  work  to  be 
measured,  is  afforded  by  the  backward  movement 
of  the  screw,  and  the  size  of  the  opening  is  indi- 
cated by  the  graduations.  The  pitch  of  the  screw 
is  forty  to  the  inch.  The  graduation  of  the  hub, 
in  a  line  parallel  to  the  axis  of  the  screw,  is  forty  to 
the  inch,  and  is  figured,  0, 1,  2,  etc.,  every  fourth 
division.  As  the  graduation  conforms  to  the  pitch 
of  the  screw,  each  division  equals  the  longitudinal 
distance  traversed  by  the  screw  in  one  complete 
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rotation,  and  shows  tliat  the  Caliper  has  been 
opened  one-fortieth  or  .025  of  an  inch.  The  bev- 
eled edge  of  the  thimble  is  graduated  Into  twenty- 
live  parts,  and  figured  every  fifth  division,  0,  5,  10, 
15,  20.  Each  division,  when  passing  the  line  of 
graduations  on  the  hub,  indicates  that  the  screw 
has  made  one  twenty-fifth  of  a  turn,  and  the  open- 
ing of  the  Caliper  increased  one  twenty-fifth  of 
one-fortieth,  or  a  thousandt  of  an  inch. 
In  the  manufacture  of  machinery  wliere  iuter- 


changeability  is  an  essential  feature,  the  gauging 
system  is  an  important  factor  in  the  cost  of  pro- 
duction. For  instance,  if  it  be  desired  to  have  a 
lot  of  tive-eighths  inch  (=.625)  shafts  made,  all  of 
which  should  fit  the  same  size  bearing,  it  would  De 
a  very  expensive  process  to  grind  all  these  shafts 
exactly  to  .625  of  an  inch  in  diameter,  as  the  care 
required  and  the  time  consumed  in  guaging  and 
testing  them  would  amount  to  a  large  portion  of 
the  time  of  production.  But  the  time  required  to 
grind  these  shafts  can  be  reduced  considerably,  if 
the  workman  is  told  that  he  is  allowed  a  variation 


of  .002  of  an  inch  in  the  diameter;  that  is,  all  shafts 
which  are  ground  less  than  .624  and  more  than 
.620  of  an  inch  in  diameter  are  rejected.  To  work 
conveniently  between  these  limits  the  workman 
should  be  provided  with  limit  gaugts,  or  una]) 
uaugtH  as  they  are  commonly  called,  which  are 
made  in  various  forms. 

That  hhown  in  cut  marked  Fig.  33  is  a  convenient 
form  of  gauge,  which  has  two  measurements  be- 
tween the  jaws  at  one  end  of  the  gauge.  The  lar- 
ger size  is  at  ^  and  the  smaller  limit  at  i:.  The 
Shalt,  then,  to  be  accepted,  must  enter  freely  at  A, 
but  not  enter  at  B.  When  these  gauges  are  made 
of  good  steel  and  properly  hardened  they  wear 
very  slowly.  When  they  become  worn  the  jaws  can 
be  frequently  closed  to  the  proper  size  again  by 
careful  peenlng.  To  reduce  the  wear  to  a  mini- 
mum the  shaft  should  be  passed  through  the  jaws 
but  t»nce  in  testing.  A  convenient  way  of  applying 
the  gauge  i»  shown  in  Fig.  34.   The  gauge  is  held 


in  the  right  hand  while  the  shaft  is  passed  between 
the  jaws  by  pressing  it  with  the  thumb,  then,  in- 
stead of  returning  it  through  the  jaws,  it  is  with- 
drawn endwise. 


A   "COUNTRY    GENTLEMAN  ••    INVENTS  A 
ROTARY  EXPANSIVE  STEAM  ENGINE. 


As  reported  in  the  Glasgow  Herald,  a  really  eco- 
nomical rotary  engine,  combining  the  advantages 
of  stieugth,  durability,  lightness,  small  bulk,  and 
accui-ato  woikoiauship,  has  just  been  produced  by 
Mr.  A.  F.  G.  Brown,  of  Swindridgemuir,  Dairy, 
Ayrshire.  Mr.  Brown  is  not  an  ordinary  mechanic 
or  an  engineer  by  trade,  but  a  country  gentleman, 
having  u  Uittural  inventive  turn  of  mind,  and  being 
iiii|)iessf*d  by  the  fact  tliat  the  designs  of  Watt  and 
tbe  Earl  of  Dunilonakl  uere  frustrated  in  a  great 
nmasnre  by  tlit-ir  i  iHbility  to  produce  a  machine  of 
the  above-mentioned  qualities,  due  to  the  rough 
tools  they  ha-l  to  work  with  and  the  then  current 
abhoience  agrai'ist  high-pressure  steam. 

Mr.  Brow^n's  eugiue  consists  of  a  cylinder,  truly 
bored  and  ground  to  gauge,  in  which  revolves  a 
piston  ot  peculiar  shape,  keyed  to  a  central  shaft 
which  protrudes  through  the  cylinder  cover  stuff- 
ing-boxes and  glands  at  each  end.  On  one  outer 
end  of  this  shaft  is  fixed  the  valve  gearing,  and  on 
the  other  an  overhanging  fly-wheel,  which  may  be 
coupled  direct  or  through  the  intervention  of  belt- 
ing to  any  machine  which  it  is  desired  to  drive. 
The  valve  gearing  consists  either  of  eccentric  mo- 
tion or  of  three  toothed  wheels,  of  which  the  cen- 
tral one  is  keyed  to  the  central  shaft,  and  it  drives 
the  two  outside  wheels,  which  are  fixed  to  rotating 
valves  placed  respectively  between  the  boiler  steam 
pipe  inlet,  and  oscillating  doors.  These  doors  form 
when  closed,  part  of  the  inner  circumferential  sur- 
face of  the  cylinder.  The  two  outside  wheels  may 
be  so  adjusted  with  respect  to  the  central  one  that 
the  steam  can  be  cut  off  at  any  desired  part  of  the 
piston's  revolution,  or  they  may  be  connected  to  a 
governor,  so  as  to  cause  a  constant  speed  to  be 
maintained  under  widely  different  loads  and  steam 
pressures.  The  steam  inlet  doors  to  the  cylinder 
always  bear  steam-tight  against  the  revolving  pis- 
ton, and  are  automatically  opened  by  the  pressure 
of  steam  acting  behind  them  whenever  the  piston 
comes  to  the  point  where  admission  of  steam 
should  take  place.    They  are  also  automaticall.y 


closed  during  the  time  that  exhaust  takes  place  by 
the  piston.  It  will  thus  be  leen  that  there  are  very 
few  working  parts,  and  that  those  which  exist  are 
of  such  a  nature  as  not  likely  to  get  out  of  order,  or 
to  become  leaky  owing  to  the  clever  device  of 
spring-adjusted  fitting  strips  proportioned  to  the 
pressure  and  space  through  which  the  moving  parts 
have  to  work.  The  cylinder  receives  steam  twice 
during  each  revolution  of  the  piston,  and  the  higher 
the  piston  speed  the  greater  is  the  economy,  as 
proved  by  a  set  of  brake  horse-power  and  indicator 
diagram  trials.  The  size  of  the  cylinder  employed 
in  this  instance  was  10|  in.  diameter  by  8§  in.  long, 
with  a  piston  occupying  half  the  volume  of  the 
cylinder.  The  engine  gave  by  indicator  cards  29 
indicated  horse-power  and  a  mean  of  20.78  brake 
horse-power  throughout  five  hours'  run  at  574.5 
revolutions  per  minute,  with  an  initial  steam  pres- 
sure in  the  cylinder  of  80  lbs.  per  square  inch.  The 
economy  of  steam  is  greater  than  any  recorded  re- 


sults of  any  other  rotary  steam  engine,  and  quite 
equal  to  the  best  performances  of  William's  famous 
engines  of  the  simple,  single -cylinder,  non-condens. 
i'^g  type,  for  the  gross  weight  of  feed-water  used 
per  indicated  horse-power-hour  was  only  27.2  lbs. 
This  consumption  would  have  been  still  less  had  it 
not  been  for  the  type  of  boiler  used,  the  right- angle 
bends  in  the  steam  pipes,  and  the  neglect  to  have 
these  pipes  properly  lagged  and  the  cylinder  jack- 
eted; for,  30  per  cent  of  the  weight  of  steam  used 
passed  into  the  cylinder  as  water  held  in  suspension 
and  from  initial  condensation. 


THE   ENGINEER'S  TORCH. 


The  accompanying  electrotype  (in  this  column) 
represents  what  was  originally  known  as  the  Elec- 
trician's Torch,  and  afterwards  it  was  called  the 
"Helper"  Soldering  Torch.  From  this  time  forth  it 
may  well  be  known  as  The  Engineer's  Torch. 

It  burns  gasoline,  and  is  a  most  useful  device. 
Many  of  them  have  been  sold;  but  yet  there  is 
much  ground  unoccupied;  and  as  the  article  be- 
comes more  known  the  demand  for  it  will  increase. 

It  is  the  most  complete  contrivance  in  the  market 
for  the  use  of  electricians  or  linemen,  and  for  wir- 


ing. It  IS  safe,  durable,  easily  repaired,  has  a  re- 
versible burner  that  can  be  used  in  any  position, 
will  not  blow  out  in  a  gale  of  wind.  It  can  be  used 
as  a  blow-pipe  torch,  or  a  lantail  heater,  and  can  be 
instantly  changed  from  an  intense  heat  to  a  feeble 
flame,  or  the  reverse. 

A  brother  engineer,  who  was  a  delegate  to  the 
Supreme  Council,  at  Syracuse,  has  presented  his 
commission  on  the  sale  of  these  gasoline  torches  to 
Bro.  Harry  Hohn.  The  torch  is  well  worth  its 
price,  and  a  most  useful  article  for  every  mechanic 
and  engineer  to  have. 

For  further  information  communicate  with  H. 
Hohn,  care  of  F.  R.  Moore,  727  Filbert  street,  Phil- 
adelphia, Pa. 


PRICES   OF   COAL  STATIONARY. 


The  condition  of  the  coal  market  was  thoroughly 
discussed  by  the  agents  of  interior  and  Western 
anthracite  coal  markets,  at  their  monthly  meeting 
in  New  York,  July  29,  and  the  conclusion  was 
.unanimously  reached  that  the  condition  did  not 
warrant  any  advance  in  prices.  Just  as  unani- 
mously was  it  decided  that  no  reduction  in  prices 
was  warranted.  The  agents  then  adjourned  until 
Aug.  27. 

The  same  afternoon  the  Eastern  agents  held  a 
meeting  in  the  office  of  the  Pennsylvania  Coal 
Company  with  the  same  result  as  that  reached  by 
their  Western  friends. 


CHEAP  ALUMINIUM. 


The  Cowles  Electric  Smelting  and  Aluminum  Co., 
Lockport,  N.  Y.,  have  dropped  the  price  of  their 
best  aluminium  to  50  cents  per  pound  in  ton  lots. 
Now  is  the  time  to  put  the  wonders  that  cheap  al- 
uminium would  accomplish  to  the  test.  50  cents  a 
pound  makes  aluminium  about  as  cheap  as  copper, 
taking  capabilities  of  the  two  motals  into  consider- 
ati  on. 


Fig.  34 
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PAST,    PRESENT    AND    FUTURE    OF  THE 
A.   O.    OF   S.  E. 

The  institution  of  the  A.  O.  of  S.  E.  was  a  child 
of  necessity  at  the  time  of  organizing,  so  it  grew. 
It  grew  because  it  had  a  mission  to  fill,  it  grew  be- 
cause there  was  work  for  it  to  do,  and  it  has  become 
a  social  revolution,  a  social  progression  that  has 
continiied  from  its  infancy  down  to  the  present 
time.  In  its  infancy  it  was  an  experiment,  now  it  is. 
a  success,  then  it  was  a  few  men  located  in  New 
York  and  Brooklyn,  now  a  vast  army  of  five  thous- 
and strong  is  ranked  beneath  the  banner  of  the  A. 
O.  of  S.  E.,  then  it  was  crude  in  its  inception  and 
laws,  now  it  stands  in  the  front  ranks  of  mechanical 
organizations — and  then,  some  of  us  who  watch  the 
progress  of  the  order  in  our  own  jurisdiction  can 
hardly  get  the  full  comprehension  of  its  conditions, 
certainly  not  so  well  as  looking  at  it  from  one  side 
of  the  broad  continent  to  the  other. 

The  brothers  in  New  Hampshire  have  common 
ties  with  those  in  California — they  are  tied  to- 
gether by  the  bonds  of  fraternity.  A  member  of 
New  York  may  find  himself  in  California,  many 
miles  away,  and  he  may  be  there  without  a  dollar 
or  a  friend,  but  all  he  has  to  do  is  to  make  known 
the  fact  that  he  is  a  member  of  the  A.  0.  S.  E.,  and 
he  will  obtain  relief— he  will  discover  that  his 
brother  engineers  will  respond  to  that  sentiment 


we  call  fraternity,  and  he  will  And  that  sentiment 
something  more  than  an  empty  name  to  him. 

Now,  brothers,  the  success  of  this  organization 
in  the  past  has  been  the  result  of  individual  effort 
and  individual  work,  and  the  success  of  this  organ- 
ization from  this  time  forth  will  be,  must  be  the  re- 
sult of  the  same  individual  work,  and  that  is  the 
work  of  the  men  in  the  ranks.  You  may  put  the 
very  best  men  you  have  in  offices,  but  if  they  have 
not  the  support,  and  have  not  the  encouragement 
of  the  members,  that  is,  if  the  members  themselves 
will  not  come  to  the  councils  and  help  to  do  the 
work,  their  efforts  will  be  in  vain;  but  "put  your 
shoulder  to  the  wheel,"  and  give  your  time  and  tal- 
ents, and  you  will  not  only  benefit  those  with  whom 
you  are  surrounded,  but  will  in  turn  be  benefited 
yourself ;  and  when,  in  1893,  we  all  go  to  Chicago, 
we  can  say  we  have  every  competent  engineer  in 
America  marching  under  our  banner. 

Hakrt  M.  Callison. 

Syracuse,  N.  Y.,  Aug.  1, 1891. 

Me.  Editor: — During  my  comparatively  brief 
acquaintance  with  the  A.  O.  of  S.  E.,  as  a  body,  and 
the  members  thereof,  with  whom  it  has  been  my 
privilege  to  have  met,  various  thoughts  have  come 
into  mind  which  I  should  like  to  express  in  your 
columns,  as  the  time  seems  peculiarly  appropriate 
for  such.  I  may  trespass  on  your  good  nature  as  to 
space;  but  having  the  good  of  the  order  at  heart,  I 
do  so  with  little  apology. 

The  order  was  started  on  the  broad  ground  "that 
every  member  must  stand  on  his  own  resources; 
that  the  order  as  a  body  would  not  in  any  way 
meddle  between  a  brother  member  and  his  em- 
ployer; that  the  order  should  take  no  part  in  strikes, 
and  that  each  member's  ability  would  seek  and  And 
appropriate  scope  and  reward."  The  foundation 
was  solid,  and  strong  enough  to  hold  up  the  super- 
structure. The  principles  appealed  to  the  man- 
hood and  ideas  of  fairness  of  fair-minded  and  rea- 
sonable men,  of  which  it  was  desired  the  Order 
should  be  composed.  In  short,  the  A.  O.  of  S.  E. 
was  founded  "for  the  education  mentally  and  mor- 
ally of  engineers;  to  place  them  in  their  proper 
light  before  the  community  as  men  of  integrity  and 
capable  of  trust:  and  that  the  throbbing  engines 
that  turn  the  wheels  of  commerce,  be  tended  intel- 
ligently and  with  care,  instead  of  becoming  weap- 
ons of  death  and  destruction."  The  aim  was,  first 
to  make  every  engineer  aspire  to  a  higher  plane  of 
usefulness  in  his  position  as  employee,  and  to  teach 
him  by  associations  of  a  right  kind,  that  "there  is 
something  in  being  a  man."  I  am  reminded  at  this 
point  of  the  poet  Burns'  lines: 

What  tho'  on  homely  fare  we  dine. 

Wear  hodden  grey,  and  a'  that; 
Gie  fools  their  silks,  and  knaves  their  wine, 

A  man's  a  man  for  a'  that. 

For  a'  that,  and  a'  that. 

Their  tinsel  show  and  a'  that; 
The  honest  man,  tho'  e'er  sae  poor. 

Is  King  o'  men  "  or  a'  that. 

The  above  lines  express,  better  than  my  feeble 
pen,  the  dignity  of  honest  manhood,  and  are  ap- 
propriate to  this  train  of  thought.  The  Order  has 
now  passed  the  period  of  experiment,  so  to  speak, 
as  is  evidenced  by  Its  rapid  growth,  and  it  is  a 
source  of  much  joy,  I  am  sure,  to  all  in  sympathy 
with  the  Order,  to  see  four  or  five  thousand  intelli- 
gent men  bound  together  by  ties  of  common  broth- 
erhood ana  desire  for  the  elevation  of  brother  men 
and  consequently  "self." 

The  Order  is  "a  fact."  It  is  well  officered  in  all 
its  branches  and  on  the  onward  march.  There  may 
be,  and  probably  are,  some  councils  that  are  lag- 
ging behind  for  some  cause  or  other;  but  these  can- 
not hold  back  the  Order  in  general,  founded  as  it  is, 
on  such  principles  as  are  engraved  on  its  escutch- 
eon. The  cry  is  "Forward  and  Upward,  '  and  may 
the  cry  never  cease  until  every  engineer  is  what  the 
name  implies. 

In  all  bodies  of  men  banded  together  in  some 
common  cause,  there  are  usually  found  some  who 
aspire  to  lead.  If  the  men  are  of  the  right  stuff, 
their  aspirations  are  generally  fulfilled;  but  some 
have  the  aspiration  without  the  ability  sufficient  to 
lead.  Such  men  usually  create  trouble,  which  is 
annoying  and  hurtful  in  their  community,  frequent- 


ly leading  to  a  split  and  subsequent  disbandment. 
If  they  can't  lead,  they  are  determined  no  other 
shall.  I  am  glad  to  say  I  have  not  yet  heard  of  any 
such  in  the  A.  0.  of  S.  E.;  and  if  there  be  any  of 
that  kind,  they  should  be  instantly  dropped.  "A 
bad  egg  frequently  spoils  a  good  pudding."  I  will 
quote  Burns  again  as  exemplifying  such  men,  and 
then  leave  them  to  the  tender  care  of  their  con- 
freres of  nobler  nature : 

O'  wad  some  power  the  giftie  gie  us, 
To  see  oursel's  as  others  see  'is! 
It  wad  frae  many  a  blunder  tree  us, 

And  foolish  notion: 
What  airs  in  dress  and  gait  wad  lea'e  us, 

And  ev'n  devotion. 

If  the  rank  and  file  of  the  Order  could  have  but 
seen  the  delegates  to  the  Supreme  Council  meeting 
in  Syracuse,  N.  Y.,  last  month,  and  taken  note  of 
the  deportment  and  intelligence  of  its  Supreme 
officers,  it  would  have  caused  the  flush  of  pride  to 
rush  to  the  brow  of  each  and  every  one,  for  even  in 
bodies  where  more  wealth  is  displayed,  and  where 
intelligence  is  presumably  present,  a  better  front 
was  never  presented  than  that  at  Syracuse  by  mem- 
bers of  the  A.  0.  of  S.  E.  Vices  of  every  nature 
were  conspicuous  by  their  absence,  and  it  was 
clearly  seen  that  a  man  may  wear  overalls  and  be 
smirched  with  grease,  and  yet  be  "a  man  for  a' 
that. "  I  call  attention  to  this  fact  for  the  purpose 
of  acquainting  the  members  tjat  the  Supreme  offi- 
cers are  all  right,  so  that  they  may  look  nearer 
home  for  opportunities  to  better  the  Order.  Let 
the  standard  be  such  in  the  membership  that  out- 
siders will  esteem  it  a  privilege  to  be  identified 
with  the  Order;  for  human  nature,  the  world  over, 
is  ever  striving  for  the  unattainable.  At  present, 
to  use  a  figure  of  speech,  "the  ship  of  the  Order  is 
sailing  on  a  smooth  sea.  with  sufficient  wind  in  the 
sails  to  drive  it  ahead;  but  not  so  fast  that  it  cannot 
turn  quick  enough  to  avoid  the  breakers.  So  long 
as  its  timbers  are  sound,  it  will  keep  afloat,  and  be 
a  thing  of  beauty  and  a  joy  forever." 

Members  of  the  Order  eveiywhere  have  certainly 
cause  for  congratulation.  And  now,  what  of  the 
future?  Shall  the  good  work  go  on  with  unabated 
vigor,  and  with  a  flrmer  resolve  to  put  the  Order  on 
a  stronger  footing  and  a  higher  plane?  But  why 
should  I  ask?  Me  thinks  I  heai;  four  or  five  thous- 
and throats  shout  "Yes,  and  Why  Not?"  Aye,  I 
know  that  will  be  the  cry,  and  I  echo  "Amen"  to  the 
sentiment. 

There  are  two  years  of  hard  work  ahead,  for  the 
next  convention  of  the  Supreme  Council  will 
be  in  Chicago  in  1893;  and  then  the  calcium  light  of 
criticism,  keen  and  sharp,  will  be  turned  on  you. 
There  is  nothing  that  we  naturally  shrink  from  so 
much  as  criticism,butyougive  publicity  to  your  pres- 
ence and  intentions,  and  cannot  avoid  the  tongue  of 
public  opinion.  Members  cannot  say  that  they  were 
not  warned.  Forewarned  is  forearmed,  and  if  weak 
points  are  found  in  your  armour,  you  must  feel  the 
sharp  thrust  of  the  critic.  If  there  are  those 
among  you  that  have  better  facilities  for  study  and 
advancement  than  less  fortunate  brothers,  use  your 
talents  for  the  benefit  of  others,  for  it  is  the  main 
law  of  mankind,  that  you  do  to  others  as  you 
would  have  others  do  unto  you.  Members  wiser 
than  others,  can  never  rise  above  their  Order  by 
withholding  this  knowledge  so  long  as  they  stay  in 
tne  Order,  for  all  bear  the  same  badge — "A.  O.  of 
S.  E."  Would  you  rise  and  be  wise,  brother?  Then 
lift  the  stone  to  wnich  you  are  chained  by  solemn 
pledges,  and  raise  it  with  you,  for  only  thus  can 
you  lay  claim  to  the  badge  of  the  Order.  Let  love 
and  sympathy,  (to  use  Brother  Jacks'  expression) 
pervade  the  whole  Order,  and — 

Then  let  us  pray  that  come  it  may, 

As  come  it  will  for  a'  that; 
That  sense  and  worth  o'er  a'  the  earth, 

May  bear  the  gree  and  a'  that. 

For  a'  that,  and  a'  that, 

it's  coming  yet  for  a'  that. 
That  man  tae  man,  the  world  o'er 

Shall  brothers  be  for  a'  that. 

You  see  I  have  taken  another  quotation  from  the 
immortal  "Kobbie;"  but  doubtless  many  of  my 
readers  have  come  to  appreciate  his  writings  as  I 
have.  Such  sentiments  as  he  expressed  cannot  fail 
to  leave  their  imprint  on  the  hearts  of  men.   I  will 
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conclude  tliis  article,  Mr.  Editor  and  members,  by 
this  remark,  that  wlien  our  earthly  course  is  run, 
may  our  brothers  who  are  left  behind,  be  able  to 
say  in  all  sincerity  and  truth,  "He  was  a  loyal  friend 
and  brother,"  and  what  better  encomium  can  we 
ask  for  than  that? 

"Brotherhood  and  Friendship"  are  sacred  words, 
and  should  never  be  spoken  lightly. 

Thanking  you  for  your  courtesy  in  according  this 
article  space,  I  remain,  Mr.  Editor, 

"The  Doctoe." 


ELECTRICITY. 


VIII. -PLATE   GLASS   ELECTRIC  MACHINES. 

Before  the  steam  boiler  had  been  developed  into 
a  popular  electric  machine,  the  most  artistic  way 
of  generating  electricity  was  by  means  of  a  plate 
glass  machine,  and  also  a  cylinder  machine.  The 
plate  glass  instrument  superseded  the  cylinder. 
And  although  the  steam  boiler,  as  an  electric  ma- 
chine, eclipsed  it  for  a  while,  the  plate  glass  ma- 
chine is  a  standard  electric  apparatus  to-day. 

In  the  last  chapter  it  was  mentioned  that  electric- 
ity could  be  produced  in  many  times  greater  vol- 
ume by  steam  than  by  the  plate  glass  machine.  A 
modern  machine  of  this  kind  is  shown  in  the  ac- 
companying cut.  Fig.  8.  And  one  can  be  construct- 
ed now-a-days  to  produce  as  much  electricity  as 
may  be  required,  that  is  for  the  purposes  to  which 
those  machines  are  adapted. 

A  plate  glass  machine  may  be  made  in  various 
ways.  Here  is  one  way:  Take  a  round  plate  of 
moderately  thick  glass,  and  have  its  edges  careful- 
ly smoothed.  Drill  a  hole  for  the  axle,  through  its 
center.  The  axle  is  made  of  brass,  with  flanges 
close  to  each  side  of  the  glass  plate,  so  as  to  hold 
it  firmly.  A  part  of  the  winch  should  be  made  of 
glass,  because  brass  is  a  conductor,  and  would  carry 
off  the  electricity.  Two  rubbers  are  employed, 
which  are  made  double,  so  as  to  grip  the  plate,  and 
thus  cause  friction  on  the  two  sides  of  the  glass. 

When  this  kind  of  plate  glass  machine  was  in 
vogue,  quadrants  of  silk  were  affixed  to  the  rubber 
to  ensure  the  conveyance  of  the  electricity  to  the 
conductor.  A  flap  of  silk  was  used  for  the  same 
purpose  in  the  old  cylinder  machine.  And  the  silk 
was  more  effective,  in  each  case,  when  covered  with 
varnish.  The  main  disadvantage  of  this  machine 
was  the  difficulty  of  insulating  the  rubber  so  as  to 
draw  negative  electricity  from  it.  The  conductor 
was  made  in  various  forms,  but  it  was  a  great  mis- 
take to  collect  the  electncity  from  one  side  of  the 
plate,  as  some  did.  The  better  plan  was  to  pro- 
vide a  fork  for  the  conductor,  to  collect  from  both 
sides. 

Ebonite  or  vulcanite  was  sometimes  used,  instead 
ot  glass,  for  the  circular  plate.  A  plate  of  ebonite, 
or  vulcanite,  is  not  so  liable  to  break  as  a  glass  one, 
and  damp  will  not  conden.se  on  it  so  rapidly.  For  an 
ebonite  plate,  hareskin  is  one  of  the  best  materials 
to  use  as  a  conductor.  But  glass  machinee,  however, 
have  always  been  mostly  used.  And  the  larger  the 
plate,  the  gi-eater  is  the  amount  of  electricity  ob- 
tained. A  gla.ss  plate  from  seven  to  ten  ieet  in  di- 
ameter would  develop  enough  electricity  to 
"knock  a  man  down." 

The  machines  have  been  useful  for  medical  and 
experimental  purposes,  and  they  have  been  the 
nurj-ing  mothers  of  electrical  science. 

The  accompanying  illustration  (Fig.  8)  shows  a 
modern  plate  glass  machine,  such  as  are  for  sale  by 
the  Mcintosh  Battery  and  Optical  Co.,  141  Wabash 
avenue.  Chicago .    This  machine  has  two  circular 
;   glass  plates,  the  one  behind  being  the  largest,  as 
I   Hbown  by  the  dark  edge  in  the  electroplate.  And 
this  larger,  or  back  plate  does  not  revolve  at  all. 
1   To  Its  back  are  attached  two  sets  of  pai)er  and  tin- 
!    foil  inductors,  connected  with  which  are  two  wire 
'   brushes.    The  smaller  plate,  the  one  in  front,  re- 
1   volves  as  the  handle,  shown  to  the  right  of  the  cut, 
is  turned.    To  the  front  of  this  (front;  revolving 
plate  are  attached  a  numVjer  of  metal  carriers  fsix 
are  shown,  like  periods,  in  the  cut;  with  raised  cen- 
ters, which  are  brought  into  contact  with  the  wire 
brushes,  or  in  very  close  proximity  to  them,  as  the 
I  plate  revolves,  and  thereby  the  electric  charge  Is 
I  generated;  and  this  is  rapidly  increased  by  induc- 
tion. 

I     The  metal  carriers  may  be  readily  discerned,  they 


look  like  six  knobs,  on  the  front  glass.  Also  the 
teeth,  or  wire  brushes,  at  the  ends  of  the  rods  (ex- 
cept one  rod  end).  There  are  two  other  brushes 
shown,  the  handles  of  which  are  attached  to  the 
rim  of  the  stationary  glass  plate,  while  the  brushes 
rub  against  the  knobs,  just  as  the  wire  teeth  touch 
them,  when  the  smaller  or  front  glass  revolves, 
which  it  does  when  the  handle  is  turned,  the  wheel 
at  the  handles  being  connected  with  the  axle  of  the 
plate  by  rubber  cords  as  shown  in  the  cut. 

It  will  be  noticed  that  two  jars  stand  in  Iront  of 
the  machine,  and  into  these  (the  construction  of 
which  will  be  explained  f  ui-ther  on)  the  electricity 
is  conducted— the  positive  to  one,  and  the  negative 
to  the  other.  Opposite  parts  of  the  plates  and  op- 
posite inductors  and  carriers  become  oppositely 
electrified,  condensation  takes  place  in  the  jars,  and 
sparks  pass  between  the  sliding  electrodes,  which 
may  be  increased  to  seven  inches  or  more  in  length. 

The  sliding  electrodes  may  be  readily  discerned. 
From  the  tops  of  the  jars  extend  rods  with  knobs 
at  their  top  ends;  other  rods  pass  through  these 
knobs  horizontally,  which  have  handles  at  the 
outer  ends.  These  are  the  sliding  electrodes.  An 
electrode  is  the  end  of  an  electric  conductor,  as 
mentioned  before,  or  we  may  say  it  is  the  point  at 
which  electricity  is  turned  out  of  its  ordinary  con- 
ductor, or  discharged. 

The  electrodes  in  these  machines  slide  through 
the  knobs  on  the  top  ends  of  the  jar  rods.  They 
can  be  pushed  until  their  knobs  touch.  Or  they 
can  be  separated  at  will,  by  means  of  their  handles. 
As  shown  in  the  cut,  the  knobs  of  the  electrodes 
are  apart,  and  the  zig-zag  line  shown  between  them 
is  the  spark  of  the  electric  discharge. 

As  soon  as  the  handle  of  the  machine  is  turned, 
electricity  is  generated  at  once,  and  the  electric 
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charge  constantly  sustained  by  the  friction  of  the 
carriers  and  brushes;  hence  the  machine  remains  in 
practical  working  order  under  the  most  unfavorable 
atmospheric  conditions. 

Although  this  machine  is  most  useful  for  experi- 
ments and  amusement,  it  is  said  to  be  in  great  de- 
mand; and  it  has  "staying"  qualities  inasmuch  as  it 
has  been  discovered  that  static  or  frictional  elec- 
tricity is  an  important  factor  in  medical  treatment, 
and  produces  certain  effects  which  cannot  be  ob- 
tained from  current  electricity. 

Philip  Atkinson,  Ph.  D.,  made  some  patented  im- 
provements in  this  machine,  specially  adapting  it 
for  medical  purposes,  the  most  important  being 
the  switch  (shown  between  the  jars)  and  its  con- 
nections with  the  outer  castings  of  the  jars,  so  as 
to  control  the  induced  current  between  them.  And 
as  this  current  flows  at  the  same  instant  with  the 
discharge  between  the  sliding  electrodes  connect- 
ed with  the  inner  coatings,  it  is  only  necessary  to 
separate  them  to  obtain  the  interrupted  induced 
current  similar  to  the  Faradic. 

In  connection  with  the  switch  are  seen  cable 
cords  and  electrodes,  which  may  be  held  by  insu- 
lating handles  and  applied  to  any  part  of  the  body. 
Opening  the  switch  changes  the  current  to  the 
cords  and  electrodes,  and  on  sei)aratiug  the  sliding 
electrodes  the  Faradic  effect  is  at  once  produced, 
which  may  be  varied  from  the  slightest  tremor  to 
the  most  violent  muscular  twltchings.  A  separa- 
tion of  one-sixteenth  of  an  inch  produces  a  mild, 
pleasant  sensation;  one-eighth  to  one-fourth  of  an 
inch  becomes  painful,  while  a  separation  of  one- 
half  to  three-fourths  of  an  inch  can  hardly  be  borne 
by  the  strongest  nerves. 

One  of  the  delegates  to  the  Supreme  Council,  at 
Syracuse,  procured  shocks  from  one  of  these  ma- 


chines, and  he  expressed  surprise  at  their  irregu- 
laritj',  as  he  expressed  it.  We  have  given  the  above 
details  to  enable  one  to  know  (if  he  watches  how 
much  the  operator  move  the  switch)  what  to  ex- 
pect. 

When  the  switch  is  closed  and  the  sliding  elec- 
trodes drawn  out  beyond  sparking  distance,  a  per- 
son seated  on  an  insulated  platform  and  connected 
by  cable-cord  with  the  ball  surmounting  the  jar 
farthest  from  the  driving  wheel  will  receive  a  con- 
densed charge  of  positive  electricity,  or  of  nega- 
tive if  connected  with  the  jar  nearest  the  driving 
wheel.  When  the  charge  has  been  sustained  as 
long  as  desired,  it  may  be  drawn  off  by  a  sponge, 
roller,  or  point  electrode  connected  with  the  other 
jar. 

The  current  flowing  from  the  point  is  known  as 
the  "electric  wind,"  and  it  produces  a  cooling, 
soothing  sensation. 

The  heaviest  clothing  offers  comparatively  small 
resistance  to  static  electricity,  so  that  the  removal 
of  clothing  is  seldom  necessary  in  medical  practice; 
but  its  passage  through  clothing  or  the  air  always 
produces  a  spark,  and  a  sensation  more  or  less 
painful,  as  it  strikes  with  accumulated  force,  A 
succession  of  sparks  concentrated  on  one  spot  pro- 
duces irritation  and  reddening  of  the  surface. 

An  engineer  may  make  a  plate-glass  machine, 
without  the  device  covered  by  the  Atkinson  patent, 
for  experiment  or  amusement,  at  small  cost. 

The  display  at  night  from  this  machine  here  il- 
lustrated is  veiy  impressive;  brushes  and  pencils  of 
light  stream  and  flash  from  every  part,  the  space 
between  the  plates  is  filled  with  sparkling  scintil- 
lations, sparks  dart  between  the  exectrodes  like 
miniature  chain  lightning,  while  at  every  flash  the 
rapidly  moving  disks  on  the  revolving  plate  stand 
out  as  perfect  in  form  as  if  motionless;  thus  prov- 
ing that  the  spark  is  in.stantaneous,  and  the  seem- 
ing time  occupied  in  its  passage  an  optical  illusion. 
Moving  the  electrodes  close  together,  the  spark  be- 
comes apparently  continuous,  affording  sufficient 
light  to  read  fine  print  at  a  short  distance.  Here, 
then,  we  have  practically  the  electric  light  with  a 
static  dynamo-machine  and  regulator.  By  using 
the  Geissler  tubes,  giving  the  green,  pink  and  vio- 
let colored  lights,  the  effect  is  very  beautiful,  and 
can  be  varied,  using  either  the  direct  or  induced 
interrupted  current. 

IX-THE   LEYDEN  JAR. 

After  electrical  experimenters  had  become  able  to 
produce  electricity,  at  will,  and  in  considerable 
quantity,  the  desire  arose  for  a  scheme  to  "store"  it. 
A  sharp-witted  electrician  argued  that,  inasmuch 
as  water  was  a  conductor  of  electricity,  the  elestric 
force  could  be  stored  in  a  bottlef  ul  of  water.  And 
to  put  his  idea  to  a  test,  he  filled  a  bottle  with 
water,  corked  it,  and  passed  a  wire  through  the 
cork,  so  as  to  conduct  the  electricity  into  the  water 
in  the  bottle.  He  set  his  electrical  machine  in  mo- 
tion, and  fastened  the  end  of  his  wire  thereto, 
where  he  left  it  until  he  guessed  the  bottle  was  full 
of  electricity.  Then,  to  prevent  the  stored  electrici- 
ty from  getting  out,  there  and  then,  he  preceded  to 
take  the  wire  off,  when,  surely  enough  he  discov- 
ered that  he  had  put  in  a  pretty  strong  "store,"  for 
he  received  such  a  violent  shock,  as  he  took  hold  of 
the  conducting  wire,  that  he  was  subsequently  con- 
fined to  his  bed  for  some  time;  and  he  declared  that 
he  would  never  try  that  experiment  any  more. 

The  very  element  of  danger  which  thus  appeared 
to  be  connected  therewith,  induced  others  to  try  it. 
Various  improvements  were  made,  by  one  and  an  - 
other,  until  the  Leyden  jar  (so-called  from  Leydeu, 
where  the  first  experiment  was  made)  was  success- 
fully constructed. 

These  Leyden  jars  may  be  purchased,  all  ready 
for  use.  And  an  engineer  can  easily  arrange  his 
steam  generator  so  that  it  will  produce  electricity, 
if  he  has  attentively  read  our  VII  th  article,  and 
thereby  charge  a  Leyden  jar. 

If  a  man  wants  to  make  his  own  electric  storage 
jar  he  can  make  one  out  of  a  candy  bottle,  or  some 
wide-mouthed  glass  jar,  if  he  will  give  it  a  coating 
of  tin-foil  inside  and  out,  to  within  about  two  and 
one-half  inches  from  the  top.  Then  get  a  cover  of 
baked  mahogany  to  fit  its  opening,  or  else  a  bung 
of  some  dry  material.  Through  this  put  a  piece  of 
brass  wire,  with  a  ball  on  its  top  end.  A  chain 
should  bo  fastened  to  the  bottom  end  of  the  wire 
such  as  will  reach  to  the  bottom  of  the  jar. 
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If  electricity  is  generated  by  a  plate  glass  ma- 
chine, the  jar  may  be  connected  with  the  conductor 
from  which  to  receive  the  electricity,  just  as  those 
jars  shown  in  Fig.  8  are  connected  to  their  conduc- 
tors. But  if  electricity  is  generated  by  steam  from 
the  boiler,  a  conductor  (say  of  copper  wire)  must  be 
provided. 

And  in  whatever  manner  the  electricity  is  gener- 
ated, if  a  Leyden  jar,  prepared  as  directed  above, 
be  held  with  its  knob  close  to  the  conductor  sparks 
will  pass  into  the  jar  until  it  is  filled,  which  will 
take  but  a  short  time.  After  it  has  as  much  elec- 
tricity as  it  is  capable  of  holding,  it  will  take  no 
more.  If  it  is  then  let  down,  the  electricity  will 
not  escape  from  it  until  it  is  "discharged."  If  a 
piece  of  wire,  say  six  inches  long,  be  bent  into  a 
curve,  and  one  end  of  it  touch  the  outside  of  the 
jar  while  the  other  end  touches  the  knob  at  the  top 
of  the  wire  that  stands  out  through  the  cover  of  the 
jar,  there  will  be  a  brilliant  spark  and  a  loud  crack, 
the  result  of  the  jar  having  been  discharged. 

In  case  a  wide-mouthed  bottle  cannot  be  obtained 
conveniently,  there  is  a  way  to  make  a  Leyden  jar 
with  a  small-mouthed  vessel.  The  wide  mouth  is 
wanted  in  order  to  put  the  tin  foil  inside.  With 
the  narrow  mouth  paste  may  be  used  instead  of  tin 
foil.  The  paste  should  be  thick,  as  it  is  put  into  the 
bottle,  and  the  bottle  turned  about  so  as  to  wet  the 
interior.  And  if  a  number  of  brass  or  iron  tilings  be 
now  put  in  the  bottle,  they  will  adhere  to  the  sides 
and  form  a  conducting  coating.  Tin  foil  should  be 
outside  the  bottle,  whether  the  inside  have  tin  foil 
or  filings.  Either  plan  will  "store"  a  charge  of 
electricity. 

With  filings  inside,  the  discharge  will  produce  a 
considerable  shock;  but,  instead  of  discharging  all 
at  once  (as  when  prepared  with  tin  foil  inside  as 
well  as  out),  there  will  be  a  series  of  two  or  three 
shocks,  the  first  strong,  the  next  weaker,  and  the 
third  very  feeble  generally.  This  is  because  the 
filings  are  not  in  absolute  contact. 

It  is  not  necessary  to  connect  the  outside  tin  foil 
with  the  knob  by  means  of  a  wire;  one  hand  on  the 
outside  coating  of  the  bottle,  and  the  other  on  the 
knob,  or  a  wire  held  in  the  hand  and  brought  near 
the  Knob  will  have  the  same  result.  And  a  number 
of  persons  may  join  hands,  and  form  a  circle,  the 
free  hand  at  one  end  touching  the  tin  foil  on  the 
bottle,  and  the  unoccupied  hand  at  the  other  end 
of  the  chain  of  hands  approaching  the  knob,  either 
directly  or  with  a  piece  of  wire,  and  they  will  all 
feel  the  shock  as  if  it  was  but  one  person. 

The  Leyden  jar  exemplifies  the  law  of  induction 
ia  electrical  science.  In  the  jars  shown  lu  Fig.  8 
the  height  of  the  tin-foil,  inside  and  out,  is  plainly 
indicated.  The  electricity  is  distributed  over  these 
metallic  coatings,  the  interior  being  positively 
charged,  and  this  acts  on  the  outside  coating  by 
induction,  producing  negative  electricity.  The 
glass  jar  is  a  di-electric,  that  is  it  separates  the 
positive  electricity  from  the  negative,  and  is  the 
means  whereb.y  induction  takes  place.  The  elec- 
tric discharge  takes  place  when  means  are  provided 
for  the  positive  and  negative  electricities  to  get 
together,  and  the  spark  and  shock  are  the  result  of 
such  re-union. 

A  battery  of  Leyden  jars  may  be  formed  by  plac- 
ing a  number  of  them  so  that  the  knob  of  one  jar  is 
connected  with  the  outside  of  the  next,  and  the 
knob  of  that  one  with  the  outside  of  its  next  neigh- 
bor, until  all  the  jars  are  thus  connected.  These 
jars  should  be  placed  on  glass  or  some  other  in- 
sulating material,  and  then,  if  the  knob  of  the  first 
jar  is  connected  to  the  conductor  from  the  electric 
machine,  and  the  outside  metal  coating  of  the  last 
jar  connected  witli  the  ground,  the  whole  row  of 
jars  will  be  charged,  the  first  jar  will  have  the 
strongest  charge,  while  the  last  will  have  the  weak- 
er, the  charges  of  the  intermediate  jars  gradually 
decreasing.  The  difterence  between  each,  how- 
ever, will  be  but  very  slight.  This  style  is  called 
"charging  by  cascade."  Now,  if  the  jars  so  charged 
are  placed  close  together  (still  on  an  insulating  ma- 
terial) so  that  their  outsides  may  be  in  contact,  and 
their  knobs  connected  together  by  wire,  a  compar- 
atively powerful  shock  may  be  obtained. 


Indian  summer  weather  was  the  order  of  the  day 
in  Chicago  last  week.  As  we  go  to  press,  with  this 
issue,  it  is  as  hot  as  August  weather  ought  to  be. 
Altogether  Chicago  weather  will  suit  the  A.  O.  S.  E. 


ELECTRIFIED  WATER. 


One  of  our  friends  from  the  Union  Stock  Yards, 
Chicago,  startled  us  with  a  question,  which  it  is 
much  easier  to  ask  than  to  answer,  Monday  after- 
noon. He  had  just  read  our  article  on  "Electricity 
in  Steam  Boilers,"  published  last  Saturday,  and  he 
thought  perhaps  we  might  be  able  to  tell  him  how 
it  comes  about  that  water  in  a  well  becomes  elec- 
trified. 

It  appears  that  the  president  of  said  stock  yards 
(John  B.  Sherman)  vacates  his  mind  of  the  cares  of 
business  by  visiting  Eureka  Springs,  Arkansas,  now 
and  then.  And  Mr.  Sherman  astonished  some  of 
the  engineers,  at  the  Union  Stock  Yards,  recently 
by  telling  them  that  he  had  seen  steam  charged 
with  electricity  somewhere  on  the  way  to  Arkansas. 
Said  engineers  did  not  doubt  Mr.  Sherman's  word, 
but  quietly  thought  he  may  have  been  imposed 
upon.  Our  article  last  week,  however,  opened  their 
eyes  to  the  fact  that  steam  may  actually  be  charged 
with  a  large  volume  of  electricity.  Thereby  their 
minds  were  open,  for  a  few  days,  to  believe  almost 
anything.  And  the  Monday  afternoon  visitor  called 
our  attention  to  a  descriptive  article  in  the  Inter 
Ocean  concerning  a  well  on  the  Ozark  mountains, 
Missouri,  which  is  said  to  give  forth  magnetized 
water.  The  author  of  the  article  seems  to  consider 
magnetism  and  electricity  as  the  same  thing.  He 
may  readily  be  excused  for  doing  so,  for  the  most 
learned  electricians  almost  do  likewise  now-a-days. 

The  writer  of  the  article  says  he  put  his  hand  in 
the  steam  issuing  from  a  pump  cylinder,  said  steam 
being  generated  from  water  out  of  the  "magnetic" 
well,  and  "instantly"  the  ends  of  his  fingers  "be- 
came illuminated." 

If  nothing  more  had  been  stated,  we  would  have 
concluded  that  the  electricity  was  generated  in 
some  such  manner  as  was  explained  in  our  article. 
But  as  the  water  in  the  well  seems  to  be  "magnet- 
ized," the  electricity  may  be  in  the  water  as  it 
comes  from  the  bowels  of  the  earth. 

Extracts  from  the  descriptive  article  referred  to, 
including  a  "pedigree"  of  the  magnetic  well,  may 
be  interesting,  and  also  give  our  readers  a  chance 
to  answer  the  question  which  staggered  us,  namely 
how  water  becomes  electrified  in  the  earth. 

The  article  referred  to  was  written  at  the  Gasco- 
nade hotel,  Lebanon,  Mo.,  July  26,  and  the  writer 
says: 

"Some  years  since  the  citizens  of  Lebanon  had 
occasion  to  sick  a  well  for  the  purpose  of  obtaining 
a  water  supply  for  town  purposes.  A  hole  was 
bored  to  the  depth  of  1,000  feet,  water  being  ob- 
tained in  great  abundance.  The  well  was  piped 
and  nothing  more  was  thought  of  the  matter  until 
some  time  later  it  was  necessary  to  remove  the  pip- 
ing. In  order  to  disconnect  it  a  monkey  wrench 
was  applied,  when  it  was  noticed  that  the  tool  ad- 
hered to  the  pipe.  There  could  be  only  one  cause, 
and  that  was  that  the  pipe  was  magnetized  and  that 
it  must  have  become  so  from  having  been  in  the 
water  for  quite  a  length  of  time.  One  development 
followed  another  until  the  people  of  the  town  were 
awakened  to  the  fact  that  they  had  a  magnetic  well 
of  more  than  usual  strength,  and  as  a  chemical  anal- 
ysis showed  the  water  had  the  solids  and  was  of  a 
medicinal  character  capable  of  effecting  cures  of 
many  different  ailments,  the  citizens  attempted  to 
develop  the  well  and  to  bring  its  waters  into  the  use 
for  which  nature  evidently  intended  them.  Little 
was  done,  however,  lack  of  capital  being  the  im- 
pediment in  reaching  even  an  ordinary  degree  of 
success. 

"The  analysis  which  was  made  by  a  government 
chemist  made  a  very  valuable  showing,  and  in  the 
meantime  persons  afflicted  with  various  disorders 
began  drinking  the  water,  when  the  curative  effect 
was  perceptibly  noted.  These  facts  being  brought 
to  the  notice  of  several  gentlemen  of  the  city  of 
St.  Louis,  a  careful  investigation  was  made,  first  to 
aemonstrate  the  quality  of  the  water  in  such  au- 
thentic manner  as  to  leave  not  a  particle  of  doubt 
as  to  their  health-giving  merits.  This  was  accom- 
plished in  a  most  satisfactory  manner.  So  much  so 
that  they  decided  to  open  the  well  to  the  world. 
With  this  end  in  view  the  land  on  which  the  well 
was  sunk  was  purchased  by  a  syndicate,  a  company 
was  organized,  and  the  worK  of  improvement  and 
development  began.  From  that  time  things  began 
to  hum,  and  to-day  the  waters  of  Lebanon  have 


achieved  an  enviable  reputation.  As  I  had  been 
writing  letters  on  the  subject  cf  mineral  water,  es- 
pecially of  that  found  in  the  Ozark  Mountains,  I 
stopped  off  here  to-day  to  investigate  for  myself, 
having  heard  of  the  place  all  along  the  line. 

"Lebanon  is  located  in  the  Ozark  mountain 
range,  and  is  a  station  on  the  Frisco  Eoad,  180  miles 
west  of  St.  Louis,  the  town  being  the  county  seat 
of  Laclede  county.  The  water,  of  course,  is  the 
main  attraction  of  the  town,  and,  as  may  well  be 
imagined,  it  is  putting  on  airs  because  of  the  noto- 
riety given  it.  The  altitude  is  1,280  feet.  The  first 
improvement  to  be  made  was  to  adopt  the  most 
serviceable  method  of  pumping  and  storing  the 
water.  To  this  end  a  stand-pipe  holding  100,00u 
gallons  was  erected.  Then  improved  pumping  ma- 
chinery was  purchased  and  set  in  motion,  all  of 
which,  together  with  buildings  and  mains  that  have 
been  built  form  one  of  the  best  water- works  systems 
of  the  modern  day.  The  next  point  calling  for  at- 
tention, and  which  would  be  a  prominent  factor  in 
making  the  place  a  health  and  pleasure  resort,  was 
the  erection  of  a  first-class  hotel,  to  be  maintained 
o'l  such  a  scale  as  to  attract  desirable  patronage 
from  St.  Louis  and  other  points.  This,  too,  has 
been  done,  the  Gasconade,  the  hotel  from  which  I 
write,  being  in  every  feature  a  most  substantial 
hostelry,  such  as  very  few  resorts  can  boast  of. 

"The  entire  house  including  elegant  bath-iooms, 
is  supplied  with  hot  and  cold  water  from  the  mag- 
netic well.  The  sanitary  arrangement  has  been 
well  taken  care  of.  A  pretty  lawn  in  which  a  foun- 
tain plays  fronts  the  hotel.  •  •  *  There  was  put 
in  an  electric  light  plant  which  now  illuminates  the 
entire  town  and  the  hotel  and  grounds  of  the  Gas- 
conade. Another  step  to  be  taken  was  to  connect 
the  depot  and  the  now  popular  hotel  by  an  electric 
railway,  and  to-day  you  alight  from  the  luxurious 
train  of  the  Frisco,  step  into  an  electric  motor  car 
and  in  a  few  moments  you  have  covered  the  mile 
stretch  and  are  registering  at  the  cosy  office  in  the 
Gasconade,  the  motor  leaving  you  at  the  lawn. 

"As  I  have  said,  there  can  be  no  doubt  as  to  the 
character  of  the  water.  Its  being  charged  with  elec- 
tricity was  demonstrated  to  me  in  a  startling  man- 
ner. After  dark  I  went  into  the  pump  house.  The 
lights  were  put  out  and  a  pet  cock  in  the  steam  cyl- 
inder (the  piston  in  which  was  working  the  pump) 
was  opened.  At  a  safe  distanc" — sufficient  to  pre- 
vent beipg  scalded — I  thrust  my  hand  into  the  es- 
caping steam.  lustantly  the  ends  of  my  fingers  be- 
came illuminated.  A  whiskered  man  allowed  the 
steam  to  blow  in  his  face  and  hair,  when  electric 
sparks  were  seen  all  over  his  head  and  were  sufQ- 
ciently  numerous  and  strong  to  light  up  the  visage, 
the  beard  and  hair  seeming  to  be  on  fire.  This  phe- 
nomena is  explained  on  the  theory  that  the  piston 
and  cylinder,  while  having  no  direct  connection 
with  the  water  in  the  well,  the  whole  machinery  is 
connected  by  the  iron  tubing,  through  which  the 
electric  current  from  the  water  passes  Lnto  the  cyl- 
inder and  is  emitted  with  the  escaping  steam." 


THE  PENALTY  OF  SUCCESS. 


"Did  you  ever  see  the  wife  of  a  successful  man?" 
I  am  tempted  to  ask,  when  some  one  points  out  to 
me  the  shining  lights  of  these  two  friends  of  mine. 
Not  that  the  men  are  brutal,  ill-tempered,  or  ex- 
ceptionally irritable;  rather  the  reverse  is  true  of 
them;  they  are  amiable  enough.  Yet  their  uncon- 
querable self-absorption  has  made  them  anything 
but  boon  companions.  Their  hours  of  labor  or  of 
research  are  prolonged  unreasonably,  with  inter- 
vals oi  moodiness,  sometimes  of  utter  silence.  The 
bubble  they  follow  is  ever  dancing  before  their 
eyes;  the  fury  of  pursuit  is  all-in-all,  and  life  apart 
from  that  has  lost  its  charm.  Their  wives  share  in 
the  triumph,  of  course,  and  why  should  they  com- 
plain? They  do  not.  Like  the  Dutchman's  wife 
upon  her  death  bed,  they  are  resigned  because 
they  have  to  be.  It  is  only  between  the  lines  of 
their  patient  faces  that  one  may  read  the  wish  of 
the  heart  for  the  old  days  to  come  back  when  things 
were  otherwise.— From  "The  Point  of  View,"  in 
August  Scribner. 


The  Columbian  Exposition  is  over  a  year-and- 
half  ahead,  it  is  true,  but  that  space  of  time  will 
soon  be  gone  in  this  age  of  rapidity,  and  the  Fair 
will  soon  be  open. 


August  8,  1891. 
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CORRESPONDENCE. 


Michael  J.  Dunn,  Re-Instated. 
To  the  Editor  of  the  Amtricati  Engineer: 

Sib: — At  our  regular  meeting,  Iield  last  night, 
Michael  J.  Dunu  settled  his  back  dues,  and  was  re- 
instated; and  the  council  made  an  apology,  as  he 
said  that  he  was  not  notified  of  his  arrears. 

C.  A.  Halbeittek,  Chief  Engr. 
W.  A.  Gleave,  Cor.  Engr. 
John  E.  Sweet  Council,  No.  6,  N.  Y. 
Syracuse,  Aug.  1,  1891. 


WHAT    ARE   THEY  DOING? 


To  make  any  advancement  in  life,  be  it  finan- 
cially, intellectually,  or  mechanically,  that  one  es- 
sential, time,  is  valued  the  most.  It  is  used  with 
economy  and  methodically. 

Futures  are  looked  to  with  a  great  deal  of  uncer- 
tainty, with  anticipation  that  all  will  end  well.  The 
student,  in  his  line,  has  thoughts  of  making  a  dis- 
tinctive mark  in  his  profession,  visions  of  being 
authority  on  subjects  pertaining  to  his  business, 
success  ia  all  his  undertakings,  etc.,  but  hardly 
ever  a  thought  of  when  would  his  usefulness  cease; 
the  latter  is  of  very  rare  occurrence.  To  those  stu- 
dents, progress  is  everything  to  them.  Disappoint- 
ments or  failures  are  only  stimulants  to  renew  their 
energies.  The  ordinary  pleasures  of  life  die  to  them 
trivial  and  too  light  to  indulge  in;  they  become 
eventually  the  representative  men  in  their  line,  and 
generally,  after  a  life  of  usefullness,  they  retire  on 
a  competency  enough  to  gratify  all  their  wants, 

The  above  class  are  in  the  minority,  but  are  found 
in  all  lines  of  professions  and  vocations.  Engineers 
who  have  trained  their  minds  to  adopt  those  meth- 
ods, or  tastes,  are  always  found  at  the  head  of  the 
profession  and  holding  the  best  positions.  Their 
conversation,  topics,  and  dictations  are  always  a 
sure  indication  of  what  they  have  done. 

Those  engineers  who  have  favored  procrastination 
are, where?  Still  trying  to  make  a  start.  Their  incli- 
nations and  tastes  are  not  in  harmony  with  their 
work,  and  a  few  moments  in  their  company  is 
enough  to  prove  what  line  of  thought  they  have. 
The  thought  of  what  they  are  doing  occurred  to  me 
while  reading  letters  from  two  of  th.se  latter  class 
of  operators.  They  show  very  plainly  the  cause  of 
their  stilJ  being  always  in  the  start,  but  never  at 
the  finish. 

Specimens  of  their  letters  are  as  follow: — 

Mr.  Steve  Kristee  esq 

Gran  rapids  Mitchigan 
deer  sir  i  am  so  glad  to  have  the  time  to  drop 
you  a  letter  it  is  just  like  catching  it  on  tbe  Fly  or 
making  a  good  score.  When  you  was  hear  you 
spoke  about  them  Brasces  being  cuvered  with  cor- 
usion  and  to  clene  them  of.  i  don  so.  the  curved 
end  i  cnld  not  so  well,  but  the  but  end  is  all  OK 
Was  out  to  the  ball  Game  yesterday  and  it  Was  a 
fine  Game  Will  have  a  good  Game  next  Muuday 
Cum  Bhure  Youre  frend  joe  Stubble. 

Mr  Stephen  cristy 

excuse  my  bad  riteng  you  no  how  hard 
it  18  for  to  keep  a  good  hand  because  i  cant  find  the 
time  to  keep  up  with  the  practice  When  i  was  at 
school  i  always  was  ahed  in  my  clas  in  spellin  and 
riteing  but  cinse  i  am  engineerin  i  cant  spare  the 
time.  Well  i  was  out  to  Camp  sinse  you  was  hear 
and  had  a  good  time  lots  of  huntin  and  a  very  good 
Hshin  am  goin  to  buy  mo  another  gun  have  bot  the 
2  bedle  houns  of  Grassy  i  can  show  you  a  good  Jay 
out  when  you  cum  agin  have  not  had  time  to  reed 
your  booke  you  gave  me  yet  i  fele  to  tired  to  rite 
yours  in  repecs 

SI  Moore 

These  specimen  letters  answer  the  question, What 
are  they  doing?  It  would  be  well  to  enquire  if 
there  are  many  more  following  the  profession  of 
engineering  who  have  no  time  to  improve  and  prac- 
tice; they  may  be  in  the  majority.  But  you  can 
find  them,  and  without  any  effort;  their  plants  will 
allow  it.  Economy  is  beyond  their  comi)rehen8ion; 
their  pay  is  meagre,  and  hardly  more  than  will  buy 
them  bait,  amunition,  or  a  seat  in  the  ball  game. 
They  are  always  having  business  in  the  machine 
shop.  V'ou  cannot  find  them  belonging  to  an  engi- 
neers' association;  they  are  afraid  to  make  an  appli- 


cation for  fear  they  will  expose  themselves,  as  they 
think.  It  is  not  knowledge  they  want,  it  is  pleas- 
ure. Should  they  be  so  fortunate  as  to  get  into 
these  associations,  Avhere  ideas  are  exchanged,  and 
information  gained,  their  attendance  is  made  very 
conspicuous  by  long  absence,  their  dues  are  always 
in  arrears,  although  small;  their  brains  are  smaller; 
and  they  are  usually  mentioned  as  being  connected 
with  "Another  Boiler  Explosion;  four  lives  lost,and 
three  injured.  Cause  of  disaster  unknownl  Yester- 
day at  an  early  hour  the  boiler  at  D.  E.  Lays  and 
Kno wit's  mill  exploded  with  above  results  the  cause 
is  a  mystery,  as  E.  Dunit,  the  engineer,  was  always 
considered  a  very  careful  man;  he  had  just  started 
up  the  mill  after  making  extensive  repairs." 

There  is  no  mystery  about  it,  if  there  is,  it  is  only 
that  there  are  not  more  of  the  kind;  for  it  is  the  re- 
sult that  shows  plainly  what  they  have  been  doing. 

Stephen  Christie. 


EXPLOSION    OF   A   TRAMWAY  BOILER. 

The  boiler  of  a  tramway  engine  bursted  at  the 
Learoyd  Bridge,  Huddersfleld,  England,  June  3, 
killing  one,  half  killing  another,  and  injuring  seve- 
eral;  and  the  pompous  "investigation"  which  has 
since  been  held,  as  reported  in  Engineering,  reveals 
the  fact  that  "inspection"of  boilers  is  no  guarantee 
for  their  safety — not  in  England  at  all  events. 

The  boiler  in  question,  known  as  No.  9,  was  of 
the  vertical  "Field"  tube  type,  and,  with  the  engine, 
was  made  in  1885  by  Messrs.  Black,  Hawthorn  & 
Co.,  Gateshead,  for  show  at  the  Inventions  Exhibi- 
tion held  that  year.  At  the  close  of  the  Exhibition 
the  engine  was  bought  by  the  Huddersfleld  Corpo- 
ration, and  since  its  purchase  the  boiler  has  been 
at  work  on  the  tramway  with  slight  intermission  up 
to  the  day  of  the  explosion.  The  shell  was  6ft.  high 
by  3ft.  9in.  in  diameter,  made  of  one  plate  ^in. 
thick,  lap-jointed,  and  double-riveted  at  the  verti- 
cal seam.  The  crown  plate  was  flat,  jin.  thick,  and 
flanged  downwards  to  the  shell.  The  firebox, 
which  contained  seventy-nine  "Field"  tubes,  was 
3ft.  4iin.  high  by  3ft.  in  diameter,  the  original 
thickress  being  '/uin.  The  crown  plate  was  ^in. 
thick.  The  firebox  was  welded  at  the  vertical  seam 
and  was  supported  by  two  rows  of  lin.  screwed 
stud  stays  spaced  about  12in.  apart  vertically  and 
9in.  circumferentially.  It  was  riveted  to  the  shell 
at  the  base,  a  wrought-iron  ring  intervening.  The 
uptake  from  the  firebox  crown  to  the  shell  crown 
was  4in.  thick,  its  diameter  being  12in.  at  the  top 
and  lOin.  at  the  bottom.  The  plates  throughout 
the  boiler  were  of  iron.  The  boiler  was  provided 
with  a  manhole  measuring  15in.  by  12in.  and  three 
mudhoJes  at  the  base  4jin.  by  2|in.  It  was  equipped 
with  the  usual  fittings,  including  two  direct-acting 
.spring-loaded  safety  valves,  2J,in.  in  diameter,  ad- 
justed to  1501b.,  which  was  the  ordinary  working 
pressure. 

At  8:30  on  the  morning  of  Wednesday,  June  3,  the 
engine  had  just  taken  the  car  to  Learoyd  Bridge,  on 
the  outskirts  of  Huddersfield,  and  was  standing  in 
the  public  street,  when  the  boiler  burst  with  great 
violence.  The  firebox  collapsed  and  rent  circum- 
ferentially for  a  length  of  28in.  between  the  base 
ring  and  the  lower  row  of  stays,  thereby  forming 
an  open'ing  measuring  28in.  in  length  by  20in.  at 
the  widest  part.  The  car  was  forced  backward 
about  30  yards,  and  the  engine  turned  at  right 
angles  to  the  line  of  rails,  while  the  firebars,  cin- 
ders, and  various  small  fragments  were  shot  into 
the  street.  The  windows  in  the  neighborhood  were 
broken,  in  one  case  the  furniture  in  the  house  be- 
ing damaged;  a  man  assisting  the  driver  was  killed, 
and  thirteen  persons  who  were  passing  or  standing 
near  at  the  time  were  more  or  less  injured. 

The  cause  of  the  explosion  was  simple  in  the  ex- 
treme, and  one  which,  as  is  almost  invariably  the 
case,  might  ea.sily  have  been  prevented.  The  plate 
of  the  firebox  was  dangerously  wasted  by  Internal 
corrosion,  and  in  places  was  reduced  from  its  origi- 
nal thickness  of  '/loin.  to  as  little  as  '/nln.,  the  part 
where  the  rent  occurred  being  from  '/nin.  to  Yiain. 
thick.  The  corro.sion  was  due  to  the  acid  proper- 
ties of  the  feed  water,  which  was  drawn  from  the 
Blackmoorfoot  reservoir.  According  to  an  analysis 
laid  before  the  Commissioners  the  water  contained 
acid  equal  to  O.C  grain  of  free  sulphuric  acid  per 
gallon,  and  was  thus  unsuitable  for  the  puri)ose  for 
which  it  wa.s  used,  being  so  likely  to  injuriously  af- 
fect the  plates 


The  bursted  boiler  had  been  examined,  even  the 
day  before  the  explosion,  when  it  "appeared"  to  be 
in  "fair  condition."  The  examiner  sounded  the 
plates  with  a  hammer,  but  "there  were  no  indica- 
tions of  weakness."  On  the  same  day,  the  Turn- 
bridge  Company  sent  a  man  at  the  request  of  the 
corporation  to  examine  and  sound  the  boiler,  but 
his  inspection  did  not  appear  to  have  revealed  to 
him  the  f&ct  that  the  boiler  was  in  a  dangerous  con- 
dition. 

The  fact  seems  to  be  that  those  who  were  not 
supposed  to  know  anything  about  a  boiler,  suspect- 
ed the  one  io  question  to  be  unsafe,  while  the  pro- 
fessional or  expert  engineers  failed  to  find  anything 
very  wrong  about  it. 

Mr.  Pogson,  manager  of  the  tramways,  said  he 
was  an  engineer,  and  had  been  .six  years  engaged 
with  the  corporation,  who  operate  the  street  rail- 
ways of  Huddersfield.  He  was  a  member  of  the 
Institution  of  Mechanical  Engineers.  He  had 
eighteen  boilers  under  his  charge,  and  when  some 
of  them  Avere  insured  with  the  Yorkshire  Company 
he  had  reports  as  to  the  internal  corrosion,  but  he 
took  no  steps  to  ascertain  the  cause  of  that  corro- 
sion. The  water  was  there  and  he  had  to  use  it, 
but  as  the  corrosion  became  more  marked  an  anal- 
ysis was  made.  About  half  a  cupful  of  an  alkaline 
compound  was  put  into  the  tank  two  or  three  times 
a  week,  but  more  could  not  be  used  as  it  produced 
priming.  The  pressures  were  increased  all  round 
to  150  lb.  when  the  Kitson  type  of  engine  was  intro- 
duced on  the  tramways.  Repairs  were  carried  out 
by  men  from  the  Turnbridge  Boiler  Works.  He  did 
not  examine  the  boilers  himself  unless  his  attention 
was  called  to  them.  He  relied  on  the  insurance 
company's  certificate  of  safety,  but  did  not  consider 
that  it  would  relieve  him  entirely  of  the  responsi- 
bility of  further  examination.  The  boilers  were 
washed  out  every  three  weeks,  and  his  foreman 
then  examined  them  as  to  cleanliness,  but  only  once 
in  two  months  as  to  their  safety.  An  efHcieut  ex- 
amination might  have  been  made  without  taking 
out  the  firebox.  In  the  case  of  five  similar  boilers 
the  fireboxes  had  been  renewed,  after  six  years' 
working,  on  account  of  the  corrosion  and  excessive 
wear  and  tear.  The  firebox  of  No.  9,  which  burst, 
had  not  been  renewed.  He  never  considered  that 
boiler  doubtful.  After  the  explosion  he  noticed  a 
good  deal  of  wasting,  and  was  surprised  it  had  not 
been  detected.  If  he  had  drilled  the  plate  and 
found  it  only  V,oin.  thick,  he  should  have  stopped 
the  boiler. 

The  Commissioners  came  to  the  conclusion  that 
"brains  were  required  to  make  a  good  boiler  in- 
spector." And  the  corporation  (or  what  we  would 
call  in  America,  the  city  council),  who  owned  the 
boiler,  were  fined  forty  pounds. 

Commenting  upon  this  case  Engineering  says:  it 
suggests  the  question  whether  a  new  element  of 
danger  is  being  developed  in  those  main  streets  and 
thoroughfares  in  which  steam  tramways  are  em- 
ployed. In  numerous  instances,  notably  in  the 
Midlands  and  in  various  parts  of  Yorkshire  and 
Lancashire,  the  old  method  of  horse  traction  has 
been  superseded  by  steam  traction  with  advantage 
in  economy  and  speed.  Hitherto,  with  the  excep- 
tion, unfortunately  too  frequent,  of  persons,  consist- 
ing mainly  of  children,  being  run  over  and  killed — 
a  species  of  fatality  practically  unknown  under  the 
old  system,  but  which  is  peculiarly  liable  to  occur 
where  steam-driven  cars  pass  quickly  througii  pop- 
ulous districts — the  steam  tram  has  apparently  been 
free  from  danger  to  the  general  public.  Several 
instances,  however,  have  recently  been  investigated 
by  the  Board  of  Trade  at  Bradford,  Leeds,  Oldham 
Wolverhampton,  and  other  places  in  which  the  en- 
gine drivers  have  been  seriously  or  fatally  injured 
by  the  bu.sting  of  the  boiler  tubes  through  wasting, 
while  in  one  case  a  lad  was  killed  from  a  similar 
cause  justat  the  very  moment  he  hapijened  to  jump 
upon  the  engine  to  speak  to  the  attendant.  Iq  the 
official  reports  upon  these  explosions  the  Board  of 
Trade  have  called  attention  to  their  frequent  occur- 
rence and  to  the  fact  that  tJie  subject  deserves 
greater  attention  than  it  has  hitherto  received. 


The  Leeds  (Eng.)  Association  of  Engineers  have 
moved  to  their  new  premises,  at  5  Park  I^aue,  Leeds. 
A  paper  on  "oils"  was  read  by  Mr.  B.  Holgato,  June 
26,  which  was  listened  to  with  much  interest.  The 
lecture  hall.readiug  rooms  etc.  are  very  commodious. 
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A  WORD    FOR    OUR  FRIENDS. 


Owing  to  the  amount  of  space  reqiiirea  for  re- 
counting the  proceedings  of  the  Supreme  Council 
meeting,  and  kindred  topics,  in  the  last  two  issues, 
we  have  been  unable  to  give  any  special  mention 
of  the  Manufacturers  who  so  kindly  took  space  and 
made  splendid  exhibits  of  their  several  lines  of 
goods  at  the  Alhambra  Hall  in  Syracuse  during 
said  meeting.  Nor  shall  we  now  only  in  a  general 
way.  We  have  already  given  a  full  list  of  the  ex- 
hibitors, and  called  attention  to  the  generous  man- 
ner in  which  they  met  the  deficit  of  the  Jno.  E. 
Sweet  Council  treasury — (owing  to  non  fulfillment 
of  agreement  of  several  Manufacturers  to  take  the 
space  agreed  to)  which  money  Avas  needed  to  carry 
out  the  programme  of  entertainment  and  pay  hall 
rent. 

But  now,  we  would  call  attention  to  one  impor- 
tant point  in  those  exhibits.  Every  manufacturer, 
who  sent  his  goods  there,  was  fully  aware  that  they 
would  be  subject  to  the  scrutiny  of  practical  engi- 
neers, which  fact  speaks  volumes  for  those  gentle- 
men. It  shows  a  confidence,  born  of  honest  pur- 
pose, in  their  goods,  that  should  not  be  lightly 
passed.  In  talking  with  a  manufacturer  the  other 
day,  he  said  he  dreaded  approaching  a  practical 
mechanic  more  than  any  other  man  in  selling  his 
goods,  for,  said  he,  it  is  then  not  so  much  price  as 
quality  which  brings  the  business,  and  he  feared, 
that  wliile  his  goods  were  honestlj' put  before  the 
public,  they  might  not  be  just  up  to  the  standard 
in  the  practical  mind  of  a  first-class  engineer. 
This  we  say  speaks  volumes  for  those  exhibitors, 
and  we  bespeak  for  them  all  the  patronage  that 
can  be  given,  all  things  being  equal.  If  engineers 
would  look  at  this  matter  in  a  proper  sense,  they 
will  readily  see  that  a  steady  improvement  will  be 
made  by  manufacturers  m  steam  goods,  and  a  con- 
sequent added  respect  will  ensue  both  from  the 
manufacturer  and  the  employer,  provided  they 
make  it  a  point  to  keep  posted. 

Advertisements  appear  on  other  pages  of  those 
exhibitors  ar  Syracuse,  and  we  would  advise  writ- 
ing for  their  catalogues  and  other  printed  matter, 
which  we  have  no  doubt  will  be  cheerfully  sent. 


TRANSFER   OF   POWER     BY  ELECTRICITY. 

BY  DR.   H.  LUX.* 

The  problem  of  the  transfer  and  distribution  of 
power,  at  this  period,  can  scarcely  be  deemed  of 
less  economic  importance  than  was  the  application 
of  power  itself.  The  importance  of  the  problem 
may  be  seen  at  a  glance  if  one  only  considers  the 
incalculable  horse-power  of  the  Niagara  Falls,  or  of 
the  ocean  in  its  changes  between  ebb  and  flow.  The 
successful  achievement  of  the  transfer  and  economic 
application  of  the  forces  of  nature  would  bring 
about  a  complete  revolution  of  industrial  condi- 
tions. The  practical  application  of  the  principle 
which  was  exhibited  at  Frankfurt  an  Main  on  May 
15th  Avas  simply  as  follows: 

In  a  machine  so  constructed  that  wire  from  insu- 
lated spools  can  be  led  over  magnetic  poles,  an 
electric  current  is  generated  whose  intensity  and 
strian  is  dependent  on  the  speed  of  the  rotation 
and  the  power  employed.  The  electric  current  thus 
generated  is  connected  by  two  strong  wires  with  a 
second  machine  of  similar  construction,  the  wire 
spools  of  which  are  set  in  motion  by  the  electric 
current  from  tne  first  machine.  Theoretically  it 
should  now  be  possible  to  get  as  much  power  from 
the  secondary  dynamo  as  was  employed  in  gen- 
erating the  curient  in  the  first  or  primary  dynamo. 

The  explanation  is,  that  an  electric  current  being 
guided  into  a  dynamo  at  rest  will  set  its  armature 
in  rotation,  and  as  the  distance  between  the  two 
dynamos,  the  generator  and  receiver,  does  not 
affect  the  result,  the  dynamo  would  appear  to  be  an 
unexcelled  apparatus  for  the  transfer  of  power. 
And  in  fact  no  other  method  of  transferring  power 
can  rival  the  electric  system.  The  electric  conduc- 
tors can  be  laid  in  the  most  out-of-the-way  places; 
they  can  be  sunk  as  insulated  cables  in  the  earth, 
or  in  river  beds  or  they  can  be  carried  on  poles  like 
telegraph  wires  by  the  aid  of  non-conductors,  to 
the  place  where  the  second  dynamo  is  to  be  em- 
I)loyed  in  driving  the  labor  machine. 

*  Trausltitioii  In  The  Literary  Di^'est  from  Vom  FeU  xnm 
Meer  for  May, 


This  capacity  of  the  electric  dynamo  to  transmit 
power  bj  means  of  insulated  wires,  up  hill  and 
down,  renders  it  eminently  adapted  for  employment 
in  mines,  tunnels,  and  other  works  in  the  mountains 
especially  in  the  operation  of  wire  tramways,  on 
which  principle  a  postal  line  between  Monte  Video 
and  Buenos  Ayres  has  been  already  designed. 

Speaking  generally,  tne  dynamo  machine  can  be 
employed  for  all  purposes  for  which  steam  and  gas 
motors  are  at  present  employed,  and  with  many 
enormous  advantages.  There  are  no  ooilers  to 
heat,  no  waste  of  gas,  it  is  ready  for  work  at  any 
moment.  The  electric  current  is  drawn  from  elec- 
tric works  where  electricity  is  stored  in  enormous 
quantities,  and  supplied  cheaply;  and,  finally,  with 
one  touch  of  the  hand  the  motor  is  set  in  operation. 
The  amount  of  electricity  em  ploy  3d  is  precisely 
proportioned  to  the  labor  performed,  and,  what  is 
of  prime  importance,  the  electric  motor,  m  relation 
to  the  importance  of  the  work  performed,  is  very 
easily  operated.  As  regards  the  dreaded  danger  of 
powerful  currents,  this  can  be  so  thoroughly  guard- 
ed against  by  transformers  and  accumulators,  that 
it  is  really  freer  from  danger  than  gas  or  steam . 

Of  chief  interest  for  the  general  public  is  the  ap- 
IJlication  of  electric  motors  to  the  operation  of 
street  railway  cars,  a  system  which  is  already  rapid- 
ly coming  into  use. 

And  now  as  to  the  economic  importance  of  this 
transfer  of  electrical  force. 

There  are  two  primary  sources  of  power  on  earth : 
The  sun's  heat  stored  up  in  wood  and  coal  which  Ave 
convert  into  steam;  a  very  imperfect  method  inas- 
much as  from  the  imperfection  of  our  machinery 
five-sixths  of  the  actual  poAver  stored  in  the  com- 
bustible is  wasted.  Moreover,  this  source  of  power 
must  be  carried  to  the  place  Avhere  it  is  intended  to 
utilize  it.  The  second  source  of  ijower  is  the  force 
generated  by  the  rivers  in  their  course,  by  the  ebb 
and  floAV  of  the  tides  of  the  ocean,  by  the  winds. 
The  utilization  of  these  forces  by  means  of  dyna- 
mos in  the  manner  above  described  has  already  had 
practical  eflect  given  to  it  on  the  small  scale,  but 
the  method  is  now  aAvaiting  its  crucial  test  at  Frank- 
frut  an  Main,  where  arrangements  have  been  made 
for  the  transfer  of  300  horse-i^ower  from  theNeckar, 
And  as  the  system  is  operating  satisfactorily  on  a 
smaller  scale  in  many  places  in  Switzerland,  no 
doubt  is  entertained  as  to  the  success  of  this  first 
experiment  on  a  large  scale.  Should  it  work  as 
satisfactorily  as  is  expected,  it  will  not  be  long  ere 
the  Falls  of  Niagara  will  be  put  into  harness  to 
drive  the  machinery  of  New  York  and  Chicago.  The 
French,  too,  have  planned  works  at  Havre  for  util- 
izing the  ebb  and  flow  of  the  tide  to  work  turbine 
wheels  which  will  transfer  the  power  generated,  to 
dynames,  from  which  it  will  be  conveyed  by  wire  to 
Paris  for  motor  and  lighting  purposes. 

.  The  influence  which  this  use  of  the  vast  forces  of 
nature  will  exercise  upon  social  and  industrial  con- 
ditions, will  be  more  apparent  when  we  realize  that 
it  has  other  applications  than  the  mere  transport 
of  motive  power.  The  present  condition  of  science 
leaves  no  doubt  that  any  one  form  of  motion  can  be 
transformed  into  any  other  desired  form;  all  the 
forces  of  nature,  into  heat,  light  and  mechanical 
power,  as  well  as  into  electricity,  and  any  one  of 
these  forms  of  motion  into  any  other.  Electricity 
is  the  form  of  motion  most  convenient  lor  transfer 
into  other  forms,  and  with  that  at  his  command  the 
possibilities  of  man's  achievements  transcend  the 
dreams  of  fable  and  imagination.  "Electra"  Is  the 
fairy  whose  magic  wand  is  already  in  motion,  rear- 
ing pillar  on  pillar  of  the  stately  palace  on  which 
humanity  shall  sit  enthroned,  with  all  the  forces  of 
nature  obedient  to  his  behest. 


CORN    AS   AN    ARTICLE    OF  FOOD. 

Corn  as  an  article  of  human  food  attracted  but 
little  attention  outside  the  United  States  until 
brought  before  the  world  by  the  successive  Corn 
Palace  festivals  of  the  past  four  years.  It  was 
largely  with  this  object  In  A-iew  that'  the  annual 
Sioux  City  Corn  Palace  Festival  was  inaugurated. 
Its  effects  in  this  particular  line  have  aAvakened  the 
world.  All  America  and  Europe  have  heard  of  the 
Sioux  City  Corn  Palace.  A  feature  of  the  Puris  ex- 
position was  a  corn  palace,  decorated  after  designs 
furnished  by  artists  in  Sioux  City,  The  many  uses 
of  maize  were  for  the  first  time  shown  the  people  of 
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Europe,  At  Edinburg,  Scotland.  Chas.  J.  Murphy, 
of  America,  spent  several  months  in  endeavoring  to 
educate  that  country  to  the  use  of  American  Indian 
corn  as  an  article  of  food.  The  traveled  man  has 
observed  the  little  variety  of  food  there  is  to  choose 
from.  The  white  bread  for  the  rich  man  in  Ger- 
many, Belgium  and  other  European  countries, 
black  bread  for  the  p.asaut,  man  and  beast  sharing 
alike,  are  the  two  single  varieties  of  breadstuffs 
found.  That  the  United  States  can  supply  any  for- 
eign demand  for  corn,  no  one  will  dispute,  Iowa 
as  the  banner  corn  state  has  every  reason  to  be 
foremost  in  the  advocacy  of  corn  as  an  article  of 
food,  and  to  this  end  the  Corn  Palace  idea  is  per- 
petuated, and  results  in  great  benefit  to  Ihe  corn- 
producing  countries  of  this  nation. 

The  great  feature  in  connection  with  the  Fifth 
Annual  Corn  Palace  festival,  Avhich  opens  at  Sioux 
City,  Oct.  1,  and  clo.ses  Oct.  17,  will  be  the  Military 
Mexican  Band,  Avhich  is  absolutely  and  unequivoc- 
ally the  star  musical  organization  of  America.  The 
great  band  is  under  the  direction  of  the  monarch  of 
musicians,  Sig.  E.  Payen.  The  band  numbers  5(1 
musicians  and  will  give  concerts  in  the  Palace  each 
afternoon  and  evening. 


THE   BOILER  SUSPECTED. 

One  of  Chicago's  largest  stores,  that  of  Siegel, 
Cooper  &  Co.,  was  burned  to  the  ground,  destroy- 
ing property  valued  at  about  one  million  dollars, 
last  Monday.  Fortunately  the  fire  broke  forth  at  7 
a.  m,,  before  many  of  the  employees  had  come 
there.  The  fire  occurred  just  above  the  boiler,  and 
it  is  "supposed"  that  it  was  a  case  of  spontaneous 
combustion,  arising  from  the  heat  of  the  boiler. 


SCALDED    WHILE    CLEANING    A  BOILER, 


John  Wagoner  was  terribly  scalded — almost 
cooked  alive— while  cleaning  a  boiler  at  Columbus, 
lud.,  last  Sunday  morning.  He  was  at  Avork  clean- 
ing a  boiler  in  the  large  cerealine  mills  at  that 
place.  About  10  o'clock  another  boiler  close  by 
bursted,  and  emptied  a  large  volume  of  steam  in- 
to the  boiler  in  which  he  was  at  work.  His  fellow- 
Avorkmen  rescued  him  as  promptly  as  possible,  but 
not  until  he  was  so  badly  scalded  that  he  lost  the 
sight  of  both  his  eyes,  and  death  may  follow. 


HEAVILY    LOADED  BUILDINGS. 

At  a  recent  meeting  of  the  Civil  Engineers'  Club 
of  Cleveland,  0,,  Mr.  James  Ritchie  read  a  paper 
describing  a  design  for  a  built  plate  girder  to  span 
a  60-foot  store  front  and  carry  the  fioors  above  of  a 
heavily  loaded  building.  The  depth  of  the  girder 
is  the  height  of  the  second  story  and  has  openings 
in  the  web  so  that  ordinary  windows  are  not  inter- 
fered with.  The  main  difficulty  is  the  transmission 
of  shear  on  account  of  the  web  being  interrupted  by 
the  Avindow  openings.  This  is  overcome  by  form- 
ing the  bottom  fiange  partly  of  a  42"  plate  securely 
riveted  at  the  pilasters  so  that  the  load  concentrat- 
ed there  is  transmitted  through  the  rivets  and  the 
42"  plate  as  if  the  latter  were  the  full  depth  of 
web. 


AN    ENGINEER'S   DEVILISH  WIFE. 


William  Cunningham  is  the  name  of  the  engineer 
who  runs  the  hoisting  engine  at  the  new  Masonic 
temple,  Chicago.  At  least  he  did  run  it  until  last 
Monday  night,  and  will  soon  be  able  to  attend  to  it 
again. 

As  he  was  leaving  AVork  Monday  night,  he  was 
met  by  his  wife  who  ran  towards  him  with  a  bottle 
of  vitriol  (which  she  kept  behind  her  until  close 
enough)  and  she  threw  some  drops  of  the  fiery  liq- 
uid onto  his  face,  and  then  ran  away.  Fortunately 
she  was  so  excited  and  in  such  a  great  hurry  that 
only  a  few  drops  came  from  the  bottle,  and  the 
man's  injuries  are  not  dangerous.  But  as  it  was, 
his  agony  was  terrible  until  he  received  medic  I 
aid.  Some  of  the  vitriol  dropped  on  his  shirt,  and 
soon  burned  through  to  the  fkic.  Some  fell  on  his 
hands  also. 

It  seems  Cunningham  married  a  woman  who  was 
not  a  helpmaie  for  him.  He  applied  for  a  divorce 
recently;  but  although  she  did  not  seem  to  like 
William,  she  hated  the  idea  of  any  other  woman 
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having  him,  and  she  threatened  to  do  him  some 
harm  if  he  did  not  abandon  his  divorce  proceed- 
ings. She  had  not  decided  what  to  do,  probably, 
until  a  certain  Mrs.  Paul  threw  some  vitriol  on  a 
fellow  who  had  assaulted  her,  she  said.  And  then 
Mrs.  Cunningham  caught  up  the  idea,  and  thought 
she  would  spoil  William's  beauty;  but  she  overdid 
it. — she  was  in  such  a  violent  mirry  that  the  vitriol 
had  no  time  to  get  out,  except  a  few  drops. 


THE   NEW  STANDARD  DICTIONARY. 


The  Standard  Dictionary  of  the  English  Liu- 
guage,  on  which  over  a  hundred  editors,  compris- 
ing the  most  capable  men  in  the  various  depart 
ments  of  learning,  are  diligently  working,  promises 
to  reach  nearer  perfection  than  anything  yet 
achieved  in  that  line,  The  Century  Dictionary 
and  Webster's  International  will  have  to  take  back 
seats,  and  all  the  rest  are  nowhere,  as  Macaulay 
would  have  said. 

The  Standard  will  contain  about  200,000  words, 
which  will  be  about  70,000  more  than  in  any  other 
dictionary.  And  over  4,00u  illustrations  have  been 
made  specially  for  the  Standhrd.  A  system  of 
grouping  adopted  in  this  dictionary  shows  at  a 
glance  all  the  words  belonging  to  any  particular 
article  or  trade.  Take  the  w  ord  apple,  for  instance. 
The  Standard  Dictionary  gives  the  names  (with 
full  description)  of  368  varieties,  whereas  Webster's 
International  Dictionary  has  fewer  than  40,  and  the 
Century  (to  end  of  Vol.  V.)  less  than  30.  The  tab- 
nlated  list  of  apples  in  the  Standard  contains  a 
wonderful  amount  of  information,  as  shown  in  the 
specimen  pages  which  we  have  received. 

Our  friend  Dr.  Grimshaw,  whose  name  is  familiar 
to  every  steam  engineer,  is  the  editor  in  charge  of 
handicraft  terms.  And  the  way  the  word pluinbing 
is  treated,  aflords  a  good  Idea  of  the  character  of 
the  Standard  Dictionary. 

Plumbing.  The  first  description  given  is  that 
p/imfcirtfif  is,  (1)  the  art  or  trade  of  putting  in  the 
tank-s,  pipes,  traps,  fittings,  and  fixtures,  for  con- 
veying water,  gas,  and  sewage,  in  buildings;  origin- 
ally the  general  art  or  trade  of  lead  working,  in- 
cluding, besides  the  operations  before  mentioned, 
making,  putting  up,  and  repairing,  leaden  roof  cov- 
erings and  window  mountings.  (2.)  The  pipe  sys- 
tem for  conveying  water,  gas,  sewage,  etc..  In  a 
building.  (3.)  The  putting  in  or  repairing  of  the 
water,  gas,  and  sewage  .systems,  in  buildings.  The 
second  definition  of  plumbing  shows  that  it  means 
testing  whether  a  wall  or  any  object  is  vertical. 
Thiid,  the  sounding  of  the  depth  of  a  body  of 
water.  Fourth,  the  sounding  or  searching  in 
mines. 

The  word  m  all  its  senses  comes  from  the  Latin 
plumbum,  lead.  According  to  the  first  definition, 
it  takes  its  meaning  from  the  fact  that  nearly  all 
tanks,  water  pipes,  and  sewage  pipes  were  origin- 
ally of  lead,  as  were  also  a  considerable  portion  of 
large  roofs,  and  the  fastenings  o°  window  panes;  so 
that  plumbing  was  properly  lead  working.  As  de- 
fined under  the  other  definitions,  its  meanings  orig- 
inate in  the  common  choice  of  lead  for  the  weight 
or  bob  used  in  determining  the  verticality  of  a  wall 
or  the  depth  of  a  hole  or  of  a  body  of  water. 

LIST  OF  TEBHS  USED  IN  PLUMPING. 

(Including  kindred  trades,  as  gas  and  sleam  filling.) 

adapter  bathtub  strainer    cesspool  trap 

af terwaflb  clatem  beak  Iron  check  valve 

air  chamber  beam  hook  chipping  knife 

air  cock  bell  circulation  coil 

alligator  wrench   bell  trap  circulation  stove 

angle  check-valve  bending  iron  cistern 

angle  cock  bevel  hub  cleaning  hydrant 

angle  press ure-blb  cleaning  valve 

▼alve  bib  cock  close  nipple 

angle  valve  bidet  closet  cistern 

autogenous  solder-bidet  pan  cock 

inff  blank  flange  collar 

back-pressureblockdown  combination  bath- 

▼alre  block  joint  cock 

bag  trap  block-tin  pipe  compression  ball- 

ball    and   socketblown  joint  cock 

pfP«  blow-off  cock  compression  cock 

ball  valve  blow-off  hose-cockcompression  valve 

basin  cock  boiler  cone  joint 

basin  grate  box  coll  conical  valve 

ba«ln  plug  box  valve  copper  bit 

basin  «toi)p»;r        bracket  cock  copper-bib  joint 

bail n  trap        »     branch  copper  boiler 

basin  waHte  branch  tee  corner  valve 

basin  wrench        bulkhead  union  corporation  stop 

hat  bashing  counter  cock 

bath  calking  Iron  crease 

bath-boller  anion  came  creasing  tool 

bath  cock  cap  cross 

bathtub  celling  plate  crosa  valve 


curve  latrine  shower  bath 

cutting-out  knife  latterkiu  side-edge 

diaphragm  valve   laundry  tubs  side  Y 

die  leaden  pipe  sink 

differential  -  screwleader  sink  pipe 
pipe-joint          lever  and  camvalvesink  plug 

dinged  work         lever  faucet  sink  trap 
dip  tray                lever- handle  cock  siphon  closet 

double-bell  pipe     liquor  cock  siphon  trap 

double  connectinglock  cock  sleeve 

seccion  lock  faucet  slide  valve 

double-face  valve  long  Y  branch  sliding  valve 

double  tire-cock    main  slope-branch  joint 

double  h  a  1  f  -  Ymolasses  gate  snarl 

branch  mushroom  strainersnarling  iron 

double  hub  nipple  snip 

double-hub  bend   nozzle  socket  pipe 

double  seam  offset  soil 

double  valve         offset  pipe  soil  branch 

double-Y  branch    oil  soil  cup 

drain  cock  one-eighth  bend  soil  pipe 

drain  grate  open  return- bend  solder 

drain  pipe  overcast  soldering  iron 

draw-off  cock        pan  closet  soldering  nipple 

dresser  pantry  cock  soldering  tool 

drip  pantry  sink  soldering  union 

drip  pipe  pavement  pipe  solder  mold 

drip  tray  pendant  cock  spigot 

drop  elbow  pet  cock  spinning  metal 

drop  tee  pillar  cock  spring  compression 

dummy  pipe  cock 

Dutch  clinker        pipe  bender  spud 

Dutch  tile  pipe  cleaner  stage  joint 

eaves  trough         pipe  connection  stake 

eel  pump  pipe  coupling  steam  valve 

ejector  faucet        pipe  covering  stench  trap 

elbow  pipe  die  stop  valve 

ell  pipefitters'  vise  straight  cock 

equilibrium  valve  pipe  fittings  straight  valve 

expansion  hanger  pipe  grip  straightway  valve 

expansion  joint     pipe  joint  strainer 
faucet                  pipe  laying  appa-strainer  foot-valve 

ferrule  ratus  S  trap 

fire  hydrant  pipe  plug  street-washer 

fireplug  pipe  prover  street-washer 

flagging  pipe  reducer  check 

flange  pipe-screwing  strike  up 

flange  coupling      pipe  stay  striking-up  press 

flange  pipe  pipe  stop  stuflingcock 

flange  taft  joint     pipe-threading  suction  basket 

flange  union  pipe  tongs  suction  butt 

flashing  pipe  lurnbuckle  swinging  coupling 

float  valve  pipe  union  swinging  valve 

floor  chisel  pipe  vise  swing  joint 

floor  plate  pitcher  nose  T 

flush  planish  tack 

flush  box  planishing  iron  tack  mold 

flushing  box  plug  taft  joint 

flushing-rim  h  o  p-plug  basin  tail  pipe 

per  plug  coek  tank  check-valve 

foottub  plug  valve  tap 

foot  valve  pneumatic  t  u  b  e -tap  borer 

45°  elbow  joint  taper  screw  joint 

fourwaycock        pouring  stick  tap-hole  protector 

frost  valve  P  trap  tapping  cock 

full  way  valve        punch  tasting  cock 

gage  cock  putty  joint  T  branch 

galvanized     Ironquarter  bend  tee 

boilers  quarter  turn  goose- teest 

gas  bath  neck  telegraph  cock 

gas-drip  box  racking  cock  telegraph  faucet 

gasket  iron  racking  faucet  test  plug 

gas  pipe  radiator  T  handle 

gas  soldering- a  p -rain  and  wellwaterthimble 

paratus  stop  three-quarter  S 

gas  trap  raise  trap 

gas  valve  raising  hammer  threeway  cock 

gate  valve  reducer  throttle  damper 
gland                   reducing  couplingtide  flap 

gland  cock  reducing  tee  tin 

Klaze  reflux  valve  tin-lined  pipe 

globe  valve  regulating  valve  tip-up  basin 

goose  neck  retaining  valve  trap 

ground  cock  return  bend  trap  mold 

groze  return-bend  back-tub 

grozing  iron  outlet  tube  valve 

guUey  trap  return  valve  turn  pin 

half-S  hopper  trap  revolving  cock  twin  safety-valve 

half-S  trap  ring  hook  underhand  joint 

half  trap  ring  valve  union 

half-Y  branch  riser  vacuum  valve 

hand  hole  trap  riser  pipe  valve 

hand  iron  rivet  vertical  check- 

hatchet  bolt  riveting  hammer  valve 

H  branch  rivet  set  washbasin 

hip  tub  rolled  joint  washbasin  stand 

hook  plate  rose  washer  cutter 

hopper  rough  stop  washout  closet 

hopper  closet  rough  work  washstand 

hopper  cock  rounding  cock  washtub  waste 

horizontal    check-round  iron  waste 

valve  running  trap  waste  nut 
hose  sanitary  T  branch  waste  preventer 
hose  bib  screw-down  cock  -waste  stopcock 
hose  carriage  screw-  down  stop-wasteway 
hose  cart                 cock  water-  back  coup- 
hose  clamp  screw-down  valve  ling 
hose  coupling  screw  valve  watercloset 
hose  nipple  seal  water  gate 
hose  pipe  seam  water  main 
hose  screw  seaming  tool  water  pipe 
hose  sprinkler  scam  set  water  ram 
hose  union  self-closing  faucet  water  shoes  • 
hose-union  cap  service  box  water  valve 
hose  wrench  service  cock  wedge  valve 
hub  set  basin  weighted  gage- 
hydrant  set  tub  cock 
hvdrant  cock  sewer-gas  check  wiped  joint 
hydrant  nozzle  sewer-gas  trap  wiping  cloth 
hydrant  suction  sewer  trap  wiring  stand 
hydrant  valve  shave  wroughtiron  pipe 
hydrostatic  joint  shave  hook  wye 
increaser  shears  Y 
internal  joint  sheet  copper  Y  bend 
Inverted  Y  sheet  lead  Y  branch 
killed  spirits  sheet-metal  press  Y  cross 
L  S  hopper  trap  yoke 
lateral  branch  short  hopper 

Phrases  and  compound  words  in  the  foregoing 


list  are  defined  under  the  principal  word  therein, 
which  may  be  seen  in  its  regular  alphabetical  place. 

Every  other  word  is  treated  in  a  similar  way — 
fully,  exhaustively,  and  clearly.  This  grouping  of 
words  belonging  to  one  trade  is  a  great  conveni- 
ence to  enable  one  to  find  the  word  he  wants.  Then 
in  the  regular  alphabetical  list  of  words  each  par- 
ticular word  is  fully  defined,  and  the  way  to  pro- 
nounce it  clearly  shown. 

The  Standard  Dictionary  will  be  a  great  library 
in  itself.  And  it  will  be  wortn  while  to  buy  it  at 
the  advantageous  terms  now  offered  by  the  publish- 
ers, Funk  &  Wagualls,  18  Aston  Place,  New  York. 
The  price  of  it  after  it  is  published  (which  will  not 
be  before  next  January)  will  be  $12,  strongly  Ijound 
in  a  single  volume.  It  will  also  be  issued  in  two 
volumes  (for  couvenience  of  handling,  and  so  that 
the  binding  will  last  longer)  at  $14.  But  to  those 
who  will  order  the  book  before  hand,— say  before 
the  end  of  September — the  price  is  only  $7,  on 
these  conditions,  namely,  that  the  following  blank, 
or  a  copy  of  it,  be  filled  up  and  sent  to  the  publish- 
ers, together  with  one  dollar  on  account;  the  bal- 
ance ($6)  to  be  paid  when  the  book  is  ready  to  be 
delivered.  Bound  in  two  volumes,  the  price  will  be 
$2  more. 

American  Engineers'  Acceptance  Blank. 
To  Messes.  Funk  &  Wagnalls,  18  and  20  Astor 
Place,  New  York: 

I  accept  your  ofter  for  a  copy  of  your  Standard 
Dictionary  of  the  English  Language,  and  herewith 
enclose  $1  in  advance  payment  for  the  same,  and 
will  forward  you  the  remaining  Six  Dollars  when 
you  notify  me  that  it  is  ready.  It  is  understood  that, 
if  I  am  not  satisfied  with  the  work,  I  sliail  be  at  lib- 
erty to  send  it  back  within  three  days,  and  you  will 
return  my  money. 

Date  

Signed  

Number  and  Street  

City  or  P.  O  

State  "  "  ' .  .  .  .  .  .  ' 

TO  COLOEADO  VIA  BURLINGTON  ROUTE. 

ONLY  ONE  night  ON  THE  ROAD. 

Leave  Chicago  at  1:00  P.  M.,  or  St.  Louis  at  8:25 
A.  M.,  and  arrive  Denver  6:15  P.  M.  the  next  day. 
Through  Sleepers,  Chair  Cars  and  Dining  Cars. 
All  Railways  from  the  East  connect  with  these 
trains  and  with  similar  trains  via  Burlington  Route 
to  Denver,  leaving  Chicago  at  6:10  P.  M.,  St.  Louis 
8:15  P.  M.,  and  Peoria  at  3:20  P.  M.  and  8:00  P.  M. 
All  trains  daily. 

Tourist  tickets  are  now  on  sale,  and  can  be  had 
of  ticket  agents  of  all  roads  and  at  Burlington 
Route  depots  in  Chicago,  Peoria  and  St.  Louis. 

There  is  no  better  place  than  Colorado  for  those 
seeking  rest  and  pleasure. 

PHOTO    OF   THE  DELEGATES. 

The  Wheeler  and  Tappan  Co.  have  received  the 
photographs  of  the  delegates,  which  they  procured 
at  Syracuse,  and  will  send  a  framed  one  to  every 
council  of  the  A.  0.  S.  E.  for  the  council  chambers. 

Individual  members  of  the  Order,  who  wish  to 
obtain  copies  of  this  interesting  photo  can  have 
one  by  sending  40  cents  in  2-cent  stamps  or  postal 
note,  to  the  office  of  the  Wheeler  and  Tappau  Co 
12  and  14  South  Jefferson  street,  Chicago,  111. 

WORLD'S   FAIR  NOTES. 

James  Allison  of  Cii^cinnati  has  been  chosen 
Chief  of  the  Department  of  Manufactures,  and  Wil- 
lard  A.  Smith  Chief  of  the  Department  of  Trans- 
portation.  Prof.  W.  L.  Tomlins  has  been  commis- 
sioned Chief  Director  of  the  Exposition. 

Prof.  Tomlins,  Choral  Director  of  the  Exposition, 
is  in  England  and  will  invite  a  number  of  the  great 
English  choral  societies  to  participate  in  the  dedi- 
cation ceremonies  of  the  Exposition  buildings  in 
October,  1892.  The  auditorium  for  choral  music 
has  been  located  in  the  north  court  of  the  manu- 
lactures  building. 

Texas  has  decided  to  set  apart  a  spacious  room  in 
its  Exposition  building  for  an  exhibit  by  the  col- 
ored people  of  the  state. 

Alabama  may  be  represented  in  miniature  at  the 
Exi)08ition  by  a  series  of  comprehensive  relief  maps. 
A  man  at  Mobile  has  brought  out  this  scheme  and 
proposes  to  show  the  mineral  deposits,  cotton  bolt, 
vegetable  farms  and  everything  else  of  interest  In 
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the  state  on  a  series  of  maps  covering  HO.OOO  square 
feet. 

Commissioner  Capt.  G.  P.  Cotton,  who  is  now  at 
San  Pedro  Sula,  Honduras,  stirring  up  interest  in 
the  World's  Fail-,  has  secured  a  collection  of  over 
400  varieties  of  birds,  some  of  which  are  quite  un- 
kuown  to  the  outside  world,  which  will  be  exhibit- 
ed with  other  products  of  Honduras.  The  extra- 
ordinary collection  of  butterflies  and  insects  will 
not  be  far  behind,  and  arrangements  have  been 
made  to  forward  a  fine  selection  of  orchids  to  Chi- 
cago at  an  early  date,  so  that  they  may  be  growing 
and  blooming  there  in  1893. 

IQ  the  city  of  Leipsic,  Germany,  thirty-four  firms 
have  declared  their  intention  of  participating  in 
the  Columbian  Exposition.  At  a  meeting  of  the 
<]ologne  (Germany)  Board  of  Trade,  June  30th,  a 
resolution  was  adopted  asking  the  Imperial  Com- 
missioner for  the  Columbian  Exposition  to  get  esti- 
mates from  Chicago  from  responsible  firms  for 
showcases,  etc.,  in  order  to  enable  exhibitors  to 
figure  more  closely  the  probable  expenses  of  exhib- 
iting. 

George  Ward,  manager  of  the  Commercial  Cable 
Company,  writes  to  Chief  Barrett  that  he  will  make 
a  big  displa.y  at  the  Exposition  of  cable  instru- 
ments. He  is  expected  to  show  a  complete  repair- 
ing steamer,  illustrating  the  method  of  repairing 
cables. 

The  London  Times,  in  a  long  review  of  the  Expo- 
sition, says  tnere  can  be  no  doubt  now  that  the  Ex- 
position will  surpass  in  many  respects  all  exposi- 
tions previously  held.  English  manufacturers  are 
urged  to  make  large  displays. 

The  New  Orleans  Machinery  Company  writes  to 
Chief  Buchanan  that  it  Avill  make  a  complete  ex- 
hibit of  cotton  gins,  sugar  mills  and  other  ma- 
chinery at  the  Exposition.  Another  interesting  in- 
vention that  this  company  will  bring  is  the  first 
cotton  gin  made  by  Eli  Wnitney,  which  was  invent- 
ed some  time  in  1790. 

The  general  auxiliary  committee  on  agriculture 
congresses  has  issued  an  address  to  the  agricultur- 
ists of  the  country.  This  auxiliary  congress  will 
include  representatives  of  farmers'  organizations, 
agricultural  colleges  and  state  boards  of  agricul- 
ture. The  subjects  to  be  considered  embrace  ev- 
ery branch  of  farm  life.  The  local  committee  will 
be  assisted  in  its  work  by  a  large  advisory  board  to 
be  selected  from  various  countries. 

The  art  department  has  issued  its  rules  for  exhib- 
itors, outlining  the  plan  of  the  art  exhibit.  All 
works  to  be  admitted  must  be  originals,  with  the 
exception  that  casts  from  original  works  by  modern 
artists  are  placed  in  the  same  class  with  original 
figures  and  groups  in  marble.  There  will  be  three 
sections  in  the  department — an  American  section; 
a  section  for  foreign  countries  that  are  represented 
by  a  commission;  a  section  comprising  private  col- 
lections and  the  works  of  artists  from  countries  not 
represented  by  a  commission.  All  works  must  be 
examined  by  an  official  jury  before  they  can  be  ad- 
mitted. Progress  in  American  art  and  architecture 
is  to  be  a  special  feature  of  the  exhibit. 

The  Wisconsin  State  building  will  be  two  stories 
high,  with  not  less  than  10,000  feet  of  floor  space 
exclusive  of  porches.  The  whole  structure  is  to  be 
built  of  Wisconsin  material.  The  exterior  walls 
are  to  be  of  stone,  brick,  and  terra  cotta,  and  the 
roof  of  slate,  tile  or  iron  made  in  Wisconsin.  The 
interior  is  to  be  ornamented  and  furnished  with 
plate,  beveled,  and  mirror  glass,  Wisconsin  pine 
and  hardwood,  and  encaustic  tile.  The  cost  of  the 
building  is  estimated  at  f3u,000.  The  commission 
has  advertised  for  plans  and  offers  a  prize  of  $300 
for  the  acoepted  design  and  f200  for  the  next  in 
merit. 

All  of  the  important  trunk  lines  in  the  United 
States  nave  agreed  to  transport  exhibits  at  half  the 
usual  rates.  This  reduction  is  made  by  the  differ- 
ent traffic  associations.  It  applies  to  every  class  of 
exhibits  except  fancy  horses,  cattle  and  other  high 
priced  animals.  The  latest  traffic  association  to 
grant  the  halt  rate  is  the  Trans-continental,  an 
association  that  embraces  all  lines  west  of  the  Mis- 
sissippi lliver.  Similar  action  has  already  been 
taken  by  the  Western  Traffic  Association,  Trunk 
Line  >ud  New  England  Asuociatiou. 


Under  the  direction  of  Chief  Burnham  plans  for 
two  new  buildings  for  the  Exposition  are  being 
made.  These  buildings  are  for  a  shoe  and  leather 
exhibit,  and  for  a  musical  display.  They  will  be 
about  325  by  425  feet  each,  and  each  will  cost  $100,- 
000.  The  location  selected  for  them  is  in  the  grand 
court  of  the  manufacturers  and  liberal  arts  build- 
ing. It  was  the  original  intention  to  leave  two  greaj 
open  courts  in  the  center  of  the  manufacture  build- 
ing, each  about  400  by  500  feet.  After  the  shoe  and 
leather  industries  of  the  country  made  such  a  de- 
termined fight  for  the  building  and  agreed  to  raise 
all  the  money  necessary  to  put  it  up,  Chief  Burn- 
ham  decided  that  the  two  buildings  named  could 
be  erected  in  the  courts  which  he  had  originally  in- 
tended to  decorate  with  flowers  and  fountains.  The 
buildings  will  be  one-story  high  and  will  be  separ- 
ated from  the  walls  of  the  main  building  by  streets 
about  fifty  feet  wide. 

IN    FAVOR   OF   THE  WORLD'S  FAIR. 


The  Civil  Engineers'  Club  of  Cleveland  recently 
passed  the  following  resolution: 

Resolved,  That  this  Club  heartily  indorse  the  ac- 
tion of  the  General  Committee  of  Engineering  So- 
cieties, Columbian  Exposition,  so  far  as  the  work 
has  progressed,  and  that  we  are  fn  full  sympathy 
with  the  work  as  set  forth  in  the  report  of  our  rep- 
resentatives. 

Map  of  the  United  Stater 
A  large,  handBome  map  of  the  United  States,  mount- 
ed and  suitable  for  oflBice  or  home  use,  is  issued  by 
the  Burlington  route.  Copies  will  be  maUed  to  any 
address  on  receipt  of  12  cents  in  postage  by  P.  8. 
EusTis,  Gen'l  Pasd.  Agent,  C,  B.  &  Q.  R.  R.,  Chicago,  111. 


CABLE  ROADS. 

An  Engineer,  perfectly  conversant  with  the 
German  system  of  cable -road  construction,  and 
owner  of  abundant  material  in  flnished  rails,  and 
all  requisite  tools  and  apijliances,  belonging  to  the 
business,  seeks  a  connection  with  an  appropriate 
firm  for  the  building  of  cable-roads,  on  a  basis  of  a 
salary  and  percentage.  Address 

Rudolf  Mosse, 

Dusseldorf,  Germany. 


CHICAGO,  MILWAUKEE  &  ST.   PAUL  RAIL- 
WAY. 


Electric  Lighted  and  Steam  Heated  Vestlbuied  rrains, 
with  Westinghouse  Air  Signals,  between  Chicago,  St. 
Paul  and  Minneapolis,  daily. 

Electric  Lighted  and  Steam  Heated  Vestlbuied  Trains 
between  Chicago,  CouncU  Bluffs  and  Omaha,  daily. 

Through  Vestibuled  Sleeping  Cars,  daily,  between  Chi- 
cago, Butte,  Tacoma,  Seattle,  and  Portland,  Ore. 

Solid  Trains  between  Chicago  and  principal  points  in 
Northern  Wisconsin  and  the  Peninsula  of  Michigan. 

Daily  Trains  between  St.  Paul,  Minneapolis  and  Kan- 
sas City  via  the  Hedrick  Route. 

Through  Sleeping  Cars,  daily,  between  St.  Louis,  St. 
Paul  and  Minneapolis. 

The  finest  Dining  Cars  in  the  World. 

The  best  Sleeping  Cars.  Electric  Reading  Lamps  in 
Berths. 

6,100  miles  of  road  in  Illinois,  Wisconsin,  Northern 
Michigan,  Iowa,  Minnesota,  Missouri,  South  Dakota 
and  North  Dakota. 

Everything  First-Class. 

First-Class  People  patronize  First-Class  Lines. 
Ticket  Agents  everywhere  sell  Tickets  over  the  Chi- 
cago, Milwaukee  and  St.  Paul  EaUwav. 


CONTRACTS  OPEN. 


Water-Works.— Sealed  proposals  will  be  received  by 
the  Chairman  of  the  Water  Supply  Committee  to  build  a 
system  of  water-works  for  this  place,  Gainesville,  Fla. , 
according  to  plans  and  specification  on  file.  Bids  will  be 
received  and  opened  on  September  1 , 1891.  The  commit- 
tee reserves  the  right  to  reject  any  or  all  bids.  For  cop- 
ies of  plans  and  specifications  and  any  further  informa- 
tion address 

A.  J.  McAethue,  Chairman  Water  Supply  Committee. 


Steam  Heating. — Sealed  proposals  addressed  to  A.  P. 
Wooldridge,  Secretary  of  Board  of  Regents  of  the  Univer- 
sity of  Texas,  will  be  received  until  13  o'clock,  noon, 
August  22, 1891.  at  Austin,  Texas,  for  the  erection  of  a 
steam  heating  plant  for  the  university.  Plans  and  spec- 
ifications can  be  seen  at  ofiice  of  Burt  McDonald,  at  Aus- 
tin, Tex.,  or  they  will  be  sent  to  bidders  upon  a  deposit 
of  $5,  guaranteeing  their  return.  Right  is  reserved  to 
reject  any  or  all  bids  and  a  certified  check  for  $300  must 
accompany  each  bid, 

Bubt.MoDonald,  Architect 


Water-Works. — Sealed  proposals  will  be  received 
until  noon  of  Tuesday,  August  18th,  1801,  by  the  Trus- 
tees of  Water-Works  of  Eaton,  Ohio,  for  the  following 
items  for  the  Eaton  Water- Works; 

Eight  hundred  and  sixtv-ttve  (865)  tons  of  cast-iron 
water  pipe,  ranging  from  four  (4)  to  twelve  (12)  inches 
diameter. 

Thirty-two  thousand  nine  hundred  and  five  (32,905) 
pounds  of  special  castings  for  above  pipe. 

Seventy-four  (74)  four  (4)  inch  double-nozzle  fire  hy- 
drants. 

Fifty-nine  (59)  stop  valves,  from  four  (4)  to  twelve  (12) 
inches  diameter,  and  fifty-nine  (59)  stop  boxes  for  above 
valves. 

Laying  of  above  pipe  and  setting  of  above  special  cast- 
ings, fire  hydrants,  stop  valves  and  stop  boxes. 

Brick  pumping  station  and  brick  chimney. 

Two  (3)  compound  condensing,  duplex,  direct-acting 
pumping  engines,  each  of  seven  hundred  and  fifty  thou- 
sand (7.50,000)  gallons  daily  capacity,  together  with  two 
return  tubular  boilers  and  all  appurtenances  necessary 
to  complete  said  machinery. 

One  (1)  steel  stand-pipe  twenty  (20)  feet  in  diameter 
and  eighty  (80)  feet  high. 

Ranged  rubble  foundation  pier  for  stand-pipe. 

Proposals  must  be  made  on  the  blank  forms  furnished 
by  the  Trustees  of  Water- Works,  and  all  legal  formalities 
must  be  complied  with  to  secure  consideration  of  the 
proposals. 

The  preliminaiy  bond  and  date  of  furnishing  materi- 
als and  completion  of  work  must  be  filed  to  constitute  a 
formal  propooal. 

Plans  of  above  work  may  be  examined  and  blank 
forma  of  proposal  and  specifications  can  be  obtained  at 
the  office  of  the  Trustees  of  Water-Works,  Eaton,  Ohio, 
or  the  ofiice  of  the  Engineer,  rooms  21,  22  Glenn  Bui'.d- 
Ing,  Cincinnati,  Ohio. 

The  proposals  must  be  sealed  and  addressed  to  the 
Trustees  of  Water- Works,  Eaton,  Ohio,  and  be  Indorsed 
with  the  name  of  the  person,  firm  or  corporation  which 
makes  the  tender  and  be  accompanied  with  certified 
checks  payable  to  the  order  of  the  Trustees  of  Water- 


Works  as  follows; 

Water  pipe  and  special  castings   $300 

Fire  hydrants   250 

Stop  valves   200 

Pipe  laying   300 

Pumping  station  and  chimney   300 

Pumping  machinery   300 

Stand  pipe   300 

Stand  jiipe  foundation  300 


The  Trustees  of  Water-Works  reserve  the  right  to  re- 
ject any  or  all  proposals. 

Wm.  0.  McCabe,  Herman  Sanders,  Andrew  Heistand, 
Trustees  of  Water-Works,  John  W.  Hill,  Engineer,  Cin- 
cinnati, Ohio. 

Eaton,  Ohio,  July  30th,  1891. 


Pumping  Engine. — Sealed  tenders  will  be  received 
!xt  the  otHce  of  the  Board  of  Water  Commissioners,  Wood-^ 
stock.  One,  up  to  and  including  Saturday,  Aug.  15, 1891 ; 

1.  For  the  furnishing  and  erection  of  a  steam  pumping 
engine  of  2.OC0.000-gall.  capacity. 

2.  The  furnishing  of  pipe  and  laying  of  an  18-in.  earth- 
enware conduit  about  17,000  ft.  m  length. 

3.  For  furnishing  hydrants  and  valves  required  in  the 
distribution  system. 

Specifications  and  all  information  p°rtaining  thereto 
can  be  obtained  from  the  engineer,  W.  M.  Davis,  Wood- 
stock. 

The  Board  reserves  the  right  to  reject  any  or  all  bids. 
All  tenders  to  be  addressed  to  the  undersigned. 

Geo.  C.  Eden,  Sec'y  of  Board. 


Water- Works. — Sealed  proposals  will  be  received  by 
the  City  Council  of  the  City  of  Washington,  Washington 
County,  Iowa,  until  12  o'clock  noon  of  the  17th  day  of 
August,  1891,  for  furnishing  material  and  constructing 
water-works  In  said  city. 

The  work  to  consist  of  a  building,  storage  reservoir  of 
30,000  gallons  capacity,  one  standpipe  14x110  feet,  one 
artesian  well  pump,  two  duplex  pumps,  capacity  of  60O 
gallons  per  minute  each;  two  boilers,  50  horse  power 
each;  380  tons  cast-iron  pipe,  about  10  tons  specials,  88 
hydrants,  20  gate  valves. 

Bids  will  be  received  for  the  whole  or  any  particnlar 
branch  or  subdivision  of  the  work  and  materials  at  the 
option  of  the  bidders. 

Full  drawings  may  be  seen  in  the  oflBce  of  the  City 
Clerk  at  Washington,  Iowa,  or  in  the  office  of  Geo.  W. 
Wynn,  Consulting  Engineer,  at  Cedar  Rapids,  Iowa. 

For  copies  of  specifications  t.nd  form  of  proposals  ad- 
dress J.  J.  Kellogg,  City  Clerk,  Washington,  Iowa. 

The  risrht  to  reject  any  or  all  bids  is  reserved. 

J.  G.  HiSE,  Mayor.  F.  E.  Lamphere,  W.  S.  Beister, 
Frank  Stewart,  Aaron  Hise,  W.  N.  Hood,  Water  Commit- 
tee. 


Water-Conduit. —Sealed  proposals  will  be  received 
by  the  City  of  Savannah,  office  Water- Works,  Savannah, 
Ga.,  until  eleven  (11)  o'clock  a.  m.,  Aug.  26,  1891,  for  the 
construction  of  a  Water  Conduit  of  masonry,  on  masonry 
and  timber,  having  an  internal  diameter  of  approximate- 
ly six  (6)  feet  and  a  length  of  three  thousand  (3,000)  feet, 
more  or  less,  all  to  be  in  accordance  with  general  speci- 
fications on  file  in  the  Water  Office  at  Savannah,  Ga.,  or 
which,  with  other  information,  can  be  obtained  from 
Thos.  T.  Johnston,  Consulting  Engineer,  at  Room  29,  No. 
171  La  Salle  St.,  Chicago,  111.  Proposals  must  be  made  In 
accordance  with  aforesaid  general  specifications.  Pro- 
posals must  be  accompanied  with  a  cash  deposit  of  two 
thousand  ($3,000)  dollars  or  a  certified  check  for  two 
thousand  ($2,000)  dollars  drawn  in  favor  of  the  properly 
authorized  agent  of  the  City  of  Savannah,  to  be  returned 
or  retained  in  accordance  wita  the  general  specifications. 
No  proposal  will  be  entertained  unless  the  party  furnish- 
ing it  can  offer  evidence  satisfactory  to  the  Mayor  and 
Board  of  Aldermen  of  the  City  of  Savannah  of  his  ability, 
and  that  he  has  the  necessary  facilities,  together  with 
pecuniary  resources,  to  fulfill  the  conditions  of  the  con- 
tract and  the  specifications,  provided  such  contract 
should  be  awarded  to  him. 

The  right  is  reserved  to  reject  any  and  all  proposals 
not  deemed  to  the  best  intorests  of  the  city. 

James  Manning,  Superintendent 


AUGUST  15,  1891. 
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THE  VAN    AUKEN    STEAM  TRAP. 


The  illustration  on  the  upper  part  of  this  page 
Tepresents  the  Van  Auken  steam  trap,  manufac- 
tured and  placed  on  the  market  by  the  enterprising 
firm,  The  Van  Auken  Steam  Specialty  Co.,  of  Chi- 
cago. During  the  year  or  so  that  this  company  has 
Deen  doing  business  in  this  great  metropolis  of  the 
■west,  they  have  introduced  several  valuable  steam 
specialties  which  have  rapidly  come  into  favor. 
And  their  steam  trap,  illustrated  herewith,  is  char- 
acterized by  the  same  simplicity  of  construction 
and  originality  of  conception  and  design  that  mark 
the  other  Van  Auken  appliances. 

The  principle  upon  which  the  trap  works 
radically  differs  from  other  inventions  In 
the  same  line.  And  the  Van  Auken  Com. 
pany  claim  many  important  advantages 
lor  their  device.  "Xo  one,  so  far,  has 
succeeded  in  making  a  float  that  would  re- 
main tight  for  any  great  length  of  time," 
they  say,  "and  if  such  a  float  was  made 
heavy  enough  to  withstand  high  pressure, 
it  became  so  heavy  that  it  was  no  longer 
a  float." 

In  this  trap  the  float  is  made  to  leak  pur- 
posely, pains  being  taken  to  have  the 
leak  in  the  right  place;  and  the  pressure 
on  the  inside  and  outside  of  the  float  be- 
ing the  same,  it  does  not  have  to  be  made 
exceptionally  heavy  to  obtain  strength. 

Another  difficulty  with  the  older  form 
of  steam  traps  is  that  the  area  of  the  out- 
let is  less  than  the  inlet,  it  is  said,  and  if 
the  valve  is  overworked  It  becomes  load- 
ed and  does  not  afford  the  requisite  re- 
lief of  piping  to  which  it  is  attached.  The 
construction  of  the  Van  Auken  trap  is  sim- 
ple. Aside  from  the  case,  or  outer  shell,  there  are 
only  two  pieces,  the  float  and  outer  half  of  the  outlet 
valve  being  in  one  piece,  the  inner  half  of  the  valve 
being  the  other .  The  float  itself  is  made  of  spun  cop- 
per, and  to  the  bottom  of  the  float  a  hard  brass  tube 
is  brazed;  at  the  other  end  of  the  tube  is  formed  the 
outer  half  of  the  valve,  the  inner  half  being  simply 
a  prolongation  of  the  tube  projecting  through  the 
outer  shell  to  the  outer  end  of  which  the  discharge 
pipe  is  attached. 


to  allow  the  water  to  escape  in  a  steady  stream, 
just  as  fast  as  it  enters  the  trap. 

The  area  of  the  outlet  pipe  and  passage  from  float 
to  valve  and  the  opening  into  float  are  made  as 
large  in  area  as  the  inlet  opening;  consequently  the 
trap  will  discharge  water  as  fast  as  it  is  received, 
even  if  it  comes  in  a  voluminous  stream.  The 
valve  itself  is  balanced  and,  being  made  of  hard 
brass,  will  not  stick.  Changes  in  pressure  or  tem- 
perature do  not  affect  the  working  of  the  trap. 
There  is  ample  room  in  the  bottom  for  any  sediment 
that  may  find  its  way  therein,  and  a  little  blow  off 
valve  allows  of  the  sediment  being  blown  out  with- 
out interfering  with  the  working  of  the  trap  in  the 


STRIKES  ENDED. 


Chain -makers  at  the  Findlay  (Ohio)  Rolling  Mills 
have  gone  to  work  after  a  strike  of  five  weeks'  dur- 
ation. The  Amalgamated  Association  demanded 
eleven  advances  in  wages  last  June.  The  company 
conceded  nine  out  of  the  eleven  demands,  but  pro- 
tested against  the  other  two.  Hence  the  strike, 
which  was  a  fruitless  one  (worse  than  fruitless  a 
great  deal)  as  79  men  have  at  last  resumed  work  on 
the  very  conditions  against  which  they  "struck." 
Boiler  -  makers  of  the  Santa  Fe  shops  at  Topeka, 
Kans.,  have  returned  to  work,  all  differences  hav- 
ing been  amicably  settled. 

The  engineers  of  the  "L"  road  at  Kansas  City, 
Mo.,  have  re.«umed  work.  They  are  now  working 
at  a  rate  of  $2.70  a  day,  and  not  by  the  hour.  The 
settlement  is  exactly  on  the  terms  proposed  by 
Chief  Arthur  of  the  Brotherhood  of  Locomotive 
Engineers.  The  committee  of  engineers  waited  on 
receiver  D.N.  Edgerton  of  the  "L"  road  at  his 
home  and  told  him  that  they  gave  him  a  few  min- 
utes to  decide  one  way  or  the  other,  to  accept  the 
proposition  or  deny  it.    He  accepted  it. 


least.  By  taking  off  the  cap,  the  float  may  be  taken 
out  and  the  trap  cleaned. 

Taken  as  a  whole  the  device  is  one  of  the  most 
ingenious  and  practical  that  has  of  late  been 
brought  to  the  attention  of  the  steam  using  public. 


ELECTRICITY    SUPERSEDES  STEAM, 
All  the  machinery  in  the  Crosby  Steam  Gauge 
Company's  building  on  Oliver  street  is  to  be  oper- 
ated by  electric  motors.  Heretofore  a  large  engine 


SIOUX   CITY  IMPROVED    CORLISS  ENGINE. 

We  herewith  present  a  cut  of  the  improved  Sioux 
City  Corliss  engine  which  is  rapidly  coming  into 
prominence  in  the  western  market,  for  general  man- 
ufacturing, and  for  electric  lighting  and  railway 
purposes. 

Since  re-designing  their  engine,  and  greatly  in- 
creasing the  weight  and  stiffness  of  their  beds,  cyl- 
inder feet  and  main  bearing  pedestals,  this  com- 
pany have  met  with  tokens  of  appreciation  from 
the  trade,  hardly  expected  by  them;  and  as  is  evi- 
dent from  the  accompanying  cut  (across  this  page), 
the  general  design  of  this  engine  is  excellent. 
Then  they  have  one  of  the  most  improved  hook 
valve  gears  on  their  engines,  giving  the  most  per- 
fect distribution  from  nothing  to  the  possible  one- 
third  cut-off.  But  of  still  greater  importance 
is  the  close  regulation  of  this  engine.  It  is  this 
principle  that  has  buUt  up  its  reputation  rapidly. 

This  company  have  many  engines  working  in 
electric  lighting  stations  under  a  variation  of  lesg 


The  float  Is  weighted  Hufficiently  to  insure  its 
proper  working  and  the  action  of  the  float  is  as  fol- 
lows: The  water  of  condensation  enters  through 
the  inlet  and  raises  the  float  until  it  strikes  the  cap, 
In  this  position  the  outlet  valve  is  closed;  the  water 
continneg  to  enter  the  trap  until  it  reaches  a  certain 
level  when  it  enters  the  float  through  a  slot  or 
opening  in  Itn  fide;  the  float  fills  with  water  until  it 
t>€Come.s  heavy  enongh  to  sink  and  when  it  sinks  it 
opens  the  ontlet  valve  allowing  the  water  to  dis- 
charge. When  at  work  the  float  Binksjniit  far  enough 


in  the  basement  ran  all  the  supplied  power  for  all 
shafts,  etc.,  but  by  the  proposed  arrangem€nt  mo- 
tors varying  from  1  to  7i  horse-power  will  be  put 
in  each  room  to  operate  all  the  machinery  therein. 
By  this  arrangement  the  work  will  be  done  much 
more  expeditiously  as  well  as  at  a  less  cost.  Each 
room  will  be  independent  of  all  others  for  its  pow- 
er and  there  will  be  no  waste  by  the  running  of 
unused  shafting.  All  the  motors  will  be  connected 
directly  with  the  circuit  of  the  local  Edison  Com- 
pany.— Boston  Commercial  Bulletin. 


than  2%  between  extreme  heavy  and  light  loads' 
The  close  regulation  is  especially  appreciated  also 
by  the  electric  railway  trade,  to  whom  the  Sioux 
ity  people  have  recently  sold  several  large  en- 
gines. 

To  improve  fiis  record  of  regulation  still  more, 
they  are  adding  very  greatly  to  the  weight  of  their 
fly-wheel  when  used  for  electric  railway  driving, 
thereby  insuring  the  very  best  possible  regulation 
for  that  service.  And  their  improvements  in  that 
direction  seem  to  be  appreciated. 
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MACHINE   CUT   SPUR  GEAR. 


Built  by  the  Walkee  Manufacturing  Co. 
The  cut  of  the  gear  shown  herevvitb,  represents  a 
very  large  machine  cut  spur  gear,  made  by  the 
Walker  Manufacturing  Co.,  the  well-known  engin- 
eers and  machinists  of  Cleveland,  O.,  which  was 
used,  in  connection  with  a  steel  pinion,  made  by 
the  same  concern,  on  laigd  iDumping  engines  for  re- 


pos.sible  breakage,  which  is  most  improbable,  or- 
dered one  segment  and  one  arm  additional,  the  re- 
quirements of  which  were  that  tliese  parts  might 
fill  any  position  in  the  wheel. 

The  wheel  was  fitted  up  most  carefully,  and  it 
presents  a  fine  piece  of  machinery,  as  may  be 
judged  fiom  the  illustration. 

This  gear,  with  the  steel  ijinion,  was  the  only 
part  of  the  massive  pumping  machinery  which  was 


RACINE    IMPROVED    AUTOMATIC  ENGINE. 


The  Kacine  Hardware  Manufacturing  Co.,  of  lla- 
cine.  Wis.,  are  well  known  as  manufacturers  of 
steam  yachts,  sail  and  row  boats,  school  and  church 
furniture,  steam  pumping  outfits,  stationary  and 
marine  engines,  and  Pierce's  automatic  engines. 
The  fine  grey  iron  and  brass  turned  out  of  their 
foundry  is  also  in  great  favor. 

This  enterprising  company,  having  lately  made 
extensive  additions  and  improvements  in  their  en- 
gine department  and  having  spared  no  time  or  ex- 
pense to  make  their  engines  equal,  if  not  superior 
to  any  high  speed  automatic  engine  that  is  made, 
they  are  now  prepared  to  place  on  the  market  a 
first  class  automatic  engine,  guaranteed  to  be  just 
what  they  say  it  is,  and  at  a  price  that  makes  it 
cheaper  than  a  common  slide  valve  throttling  en- 
gine. As  an  electric  light  engine  it  has  no  superior, 
they  claim.  The  valve,  cylinder  and  piston,  (the 
vital  parts  of  a  steam  engine)  being  in  a  vertical 
position,  will  outwear  two  lying  in  a  horizontal  po- 
sition, as  the  manufacturers  state. 

As  to  compactness,  they  maintain  it  is  second  to 
none.  It  does  not  require  one-half  the  foundation 
or  floor  space  that  a  horizontal  engine  requires. 
As  to  durability,  no  engine  was  ever  designed  (as 


EN5INE  DEPT. 


moving  water  from  one  of  the  South  Africa  dia- 
mond mines.  The  dimensions  of  this  gear  were  as 
follows:  192  teeth;  30'  G. 06"  pitch  dia.;  30"  face; 
6"  pitch;  bore  27";  diameter  of  hub  9'  2";  weight 
of  hub  being  15  tons,  and  the  total  weight  of  gear 
66.f  tons. 

Some  conception  of  the  o.^actnoss  re(iuired  in  the 
formation  of  this  large  wheel  may  be  realized  when 
we  say  that  the  owners,  in  order  to  provide  for  a 


made  in  this  country,  the  balance  of  work  being 
contracted  for  in  England. 

In  reply  to  an  inquiry  as  to  why  the  gears  had 
been  singled  out  for  manufacture  at  a  different 
point  tUan  the  rest  of  the  machinery,  the  engineer 
of  the  company  replied  that  he  thought  they  could 
rely  on  getting  a  superior  class  of  iron  in  America, 
and  he  knew  they  could  secure  as  perfect  work. 

That  man  knew  what  he  was  talking  about. 


they  remark)  that  is  as  durable,  as  a  well 
proportioned  vertical  engine.  They  are  ea- 
sy to  handle  and  much  easier  to  keep  in 
line  than  a  horizontal.  This  engine,  of 
which  the  cut  in  this  column  is  an  illust- 
ration, has  a  solid  steel  center  crank  shaft 
and  is  made  to  carry  one,  two  or  even  three 
pulleys  if  desired.  Wnere  two  pulleys  are 
used,  they  are  generally  placed  both  on  the 
same  side  of  engine.  The  governor  pul- 
ley next  to  the  frame  and  the  outer  bear- 
ing, and  a  light  driving  pulley  outside  of 
outer  bearing;  this  makes  an  exceedingly 
handy  and  compact  arrangement. 

The  crank  pin  is  lubricated  from  the  out- 
side by  a  solid  oil  cup,  which  revolves  with 
the  shafts;  but  it  can  easily  be  taken  off  and 
filled  while  the  engine  isin  motion.    By  this 
device  it  is  almost  impossible  to  have  a  hot  crank 
p;"n. 

The  crank  bearings  are  of  extra  length,  and  bab- 
bitted with  hard  genuine  babbitt. 

The  connecting  rod  is  made  of  steel  in"T"  shape, 
for  lightness  and  strength,  and  has  adjustable 
bronze  boxes  at  both  ends. 

The  guides  for  cross  head  are  of  extra  width  and 
length,  and  cast  solid  with  the  frame.    The  cross 
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head  slices  are  bronze,  and  are  adjustable  and  are 
so  designed  that  they  can  never  become  loose  or 
get  out  of  place. 

The  valve  is,  iu  its  chief  essentials,  the  same  as 
used  on  a  number  of  the  best  high  speed  automatic 
engines  in  the  market.  It  is  very  simple  and  per- 
fectly balanced. 

Both  the  valve  and  steam  chest  are  made  from  a 
very  hard  close  grade  iron,  and  great  care  is  taken 
in  fitting.  The 
steam  chest  has 
an  auxiliary  ex- 
haust port  for 
the  crank  end  of 
cylinder,  and  in 
larger  sizes  the 
valve  chamber  is 
jacketed  with 
exhaust  steam. 

The  governor 
is  exceedingly 
simple,  and  has 
absolute  control 
of  the  engine  at 
all  times,  under 
varying  loads 
and  steam  pres- 
sure, with  a  var- 
iation not  over 
two  per  cent  be- 
tween load  and 
no  load. 

These  engines  are  made  in  sizes  from  1  to  lOOh.p. 
A  100  h.p.,  2  pulleys,  requiring  a  floor  space  of  only 
60x84  inches.  Above  15  h.p.  they  are  self-con- 
tained. 

Those  who  wish  to  know  prices,»or  obtain  further 
information,  should  write  to  the  company  as  above. 


THE   PRODUCTION    OF  ALUMINIUM. 


The  commercial  production  of  aluminium  is  no 
longer  an  experiment,  and  tons  of  it  are  now  made 
for  each  ounce  of  a  few  years  ago.  It  has  long 
been  known  that  this  curious  metal  is  one  of  the 
mo&t  plentiful  iu  nature;  but  owing  to  the  difficulty 
in  separating  it  from  its  combinations,  aluminium 
has  been  classed  among  the  precious  metals. 


FtG.  1.   Aluminium  Eeducing  Baths. 

With  the  invention  of  the  Cowles'  process  of  elec- 
tric reduction,  and  its  further  improvement  by  the 
Pittsburgh  Reduction  Company,  the  price  has 
fallen  to  less  than  one-tenth  of  the  current  rate 
prior  to  these  inventions. 

The  output  of  metal  increases  rapidly  and  con- 
stantly with  its  appreciation  by  manufacturers. 


The  ore  to  be  reduced  is  an  imported  oxide  of 
aluminium,  and  the  medium  for  the  solution  and 
electric  current  is  a  melted  triple  fluoride  kept  at  a 
red  heat  by  its  resistance  to  the  current.  Both 
poles  are  of  carbon— the  negative  being  a  carbon- 
lined  iron  tank,  and  the  positive  a  series  of  iron 
rods  tipped  with  carbon,  which  is  consumed  grad- 
ually by  the  negative  element  of  the  ore.  A  curi- 
ous feature  of  the  process  is  the  constant  character 
of  the  fluoride  bath,  which  remains  unchanged  no 
matter  how  long  used.  Only  a  moderate  pressure 
of  ten  volts  is  required  to  break  the  chemical  union, 
but  the  quantity  of  metal  deposited  is  directly  pro- 
portioned to  the  amperes  of  current. 

The  Pittsburgh  Eeduction  Company's  commer- 
cial success  is  dependent  in  a  great  measure  on 
their  ability  to  run  the  plant  continuously  for  a 
long  time.  Recognizing  the  single-acting  principle 
of  the  We-stinghouse  engine,  as  best  suited  for  their 
purpose,  they  have  installed  two  Westinghouse 
high-duty  compound  engines  of  200  h.p.  each, 
which  drive  two  Westinghouse  shunt -wound  dy- 
namos in  multiple  arc,  each  generating  2,500  am- 
peres of  current  of  50  volts  pressure;  also  1  West- 
inghouse standard  125  h.p.  engine  driving  two 
Westinghouse  shunt-wound  dynamos  multiple  arc, 
each  generating  1,000  amperes  of  current  of  25  volts 
pressure. 

In  the  short  time  that  this  company  has  been  or- 
ganized, a  four  months'  run  has  not  been  uncom- 
mon, and  it  is  quite  probable  that  the  machinery 
will  be  called  upon  in  the  near  future  to  run  for  a 
year  without  a  stop. 

Figure  1  conveys  a  clear  idea  of  the  construction 
and  arrangement  of  the  reducing  baths. 

Figure  2  is  a  view  of  the  interior  of  the  com- 
pany's power-room  from  a  photograph. 

The  increase  by  Dec.  31,  cannot  be  conjectured. 


Fio.  2.  Po 

In  discussing  the  probabilities  regarding  the  ef- 
leci  of  smokeless  powder  on  the  tactical  operations 
of  the  future,  Capt.  Benson  says  that  infantry  will 
gain  by  increased  facilities  for  fire  discipline  and 
control,  improved  shooting,  non-betrayal  of  the 
presence  of  skirmishers  iu  broken  ground,  of  sen- 
tTien  on  outpo.st  duty,  and  of  firing  lines  of  defense, 
while  there  will  be  greater  exposure. 


!B  Room  of  the  Pittsburgh  Reduotion  Co.,  Pit 

The  present  capacity  of  the  plant  at  Pittsburgh, 
Pa.,  is  limited  to  550  pounds  per  day  of  24  hours, 
but  extensive  additions  will  soon  increase  this 
quantity. 

The  process  of  its  jiroduction  is  as  interesting  as 
peculiar,  and  is  a  perfect  parallel  to  the  electrolytic 
deposition  of  metals  from  an  aqueous  solution  of 
their  salts. 


IBUEGH,  Pa. 

Capt.  Benson  finds  many  advantages  in  smokeless 
powder  for  the  artillery  and  machine  guns,  remark- 
ing only  that  changes  of  position  will  be  more  open 
to  view  and  that  it  will  be  dillloult  to  detect  indi- 
vidual skirmishers  advancing  over  cramped  ground 
and  picking  oS  gunners.  Reconnaissance  will  become 
more  difficult,  and  probably  it  will  be  necessary  to 
add  to  the  offensive  power  of  cavalry. 
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SPONTANEOUS  BLAZES. 


In  our  last  issue,  mention  was  made  of  the  burn- 
ing of  Siegel,  Cooper  &  Co.'s  mammoth  store,  in 
Chicago,  when  quite  a  million  dollars'  worth  of 
property  was  destroyed.  It  was  a  great  wonder  and 
"the  talk  of  the  town"  for  two  or  three  days,  and 
then  forgotten — except  by  some  three  thousand 
clerks,  salespeople,  teamsters,  porters,  janitors,  and 
other  wage-earners  who  temporarily  are  thrown  out 
of  employment  by  the  destruction  of  their  former 
place  of  work.  "So  great  is  the  wealth,  so  numer- 
ous are  the  enterprises,  so  swift  the  motion  of  Chi- 
cago, that  a  disaster  which  would  be  date-making 
in  the  metropolis  of  an  agricultural  State  is  talked 
of  for  but  a  few  hours,  and  then  is  forgotten  as  the 
manner  of  the  death  of  Amenophis  III. 

"Twenty -five  hundred  people  form  quite  a  city  in 
a  faming  country;  most  of  the  county  seats  in  tne 
forty-four  States  of  the  Union  fall  under  this  stand- 
ard of  population.  Some  of  our  great  stores  are 
filled,  from  morning  till  evening  if  far  advanced,  by 
a  number  exceeding  the  population  of  many  a  town 
that  has  its  mayor,  town  council,  and  electric  lights. 
This  simple  statement  of  fact  throws  the  magnitude 
of  Chicago's  trade  into  strong  relief,  but  it  also  em. 
pbaaizes  the  necessity  of  protection  against  sudden 
fires." 


The  paper  from  which  these  quotations  are  made 
puts  great  stress  on  the  necessity  of  making  our 
great  stores  fire-proof — a  very  wise  thing  to  do. 
But  the  reason  for  that  necessity  is  much  strained 
by  the  paper  referred  to.  It  says,  "If  such  a  tire 
had  broken  out,  and  consumed  everything  so  rapid- 
ly as  it  did  when  the  store  was  open,  and  with  2,000 
or  3,000  customers  and  salespeople  present  (as  was 
usually  the  case,  especially  on  Mondays  and  Satur- 
days), hundreds  of  men  and  women  would  have 
been  literally  roasted  to  death,  as  they  could  never 
get  away  rapidly  enough." 

The  fire  broke  out  about  7  o'clock  on  Monday 
morning — just  as  some  of  the  employees  were  be- 
ginning to  arrive.  No  doubt  it  was  the  opening  of 
the  premises  that  started  the  fire — by  letting  in  a 
flood  of  oxygen.  If  the  cause  of  the  conflagration 
was  an  overheated  boiler,  as  is  believed,  the  heat 
had  penetrated  the  whole  building,  and  its  con- 
tents, more  or  less,  and  consumed  the  oxygen,  for 
want  of  which  the  heat  could  not  break  out  into  a 
flame.  But  when  the  engineer  (Seaferth)  entered 
the  buildiBg,  smoke  was  immediately  noticed  over 
the  boiler  room;  thereupon  the  foreman  of  one  of 
the  departments  smashed  a  window  in  that  quarter, 
and  thereby  unwittingly  let  in  a  flood  of  the  very 
element  which  the  intense  heat  was  waiting  for,  so 
to  speak,  and  then  the  whole  building  was  ablaze  as 
suddenly  as  a  match  is  lighted.  If  they  had  kept 
out  the  fresh  air,  and  diminished  the  great  heat 
first,  then  that  immense  fire  might  have  been  avoid- 
ed. 

At  all  events  that  is  how  spontaneous  combustion 
generally  occurs,  namely  by  letting  in  fresh  air  on 
intense  heat.  In  fact,  fire  will  not  burn  where  oxi- 
dized air  is  excluded.  And  in  the  daytime,  in  a 
large  store  where  thousands  of  people  are  present 
at  one  time,  it  is  some  consolation  to  think  that  a 
terrific  blaze  cannot  sweep  over  the  building  all  at 
once,  as  occurred  on  opening  up  Siegel,  Cooper  & 
Co.'s  store  on  Monday  morning.  If  a  fire  had  bro- 
ken out  in  the  neighborhood  of  the  boiler  room 
when  the  store  was  open,  in  the  middle  of  the  day, 
the  flames  would  have  consumed  that  portion  first, 
and  extended  as  the  surrounding  portions  became 
heated,  from  the  original  blaze,  which  of  course 
would  be  rapidly  enough.  But  the  point  we  wish 
to  emphasize  is,  that  to  enable  a  blaze  to  spread 
like  lightning,  so  to  speak,  the  heat  trom  the  boiler 
must  have  been  kept  up  for  many  hours,  and  ab- 
sorbed the  oxygen  from  the  heated  air  throughout 
the  building,  in  a  manner  that  could  not  possibly 
occur  if  the  doors  or  windows  had  been  open. 

In  this  connection  it  may  not  be  inopportune  to 
remark  that  whenever  an  engineer  finds,  on  reach- 
ing his  place  before  a  building  is  open,  that  the  air 
is  intensely  heated,  the  slower  he  lets  in  fresh  air 
(until  the  atmospheric  heat  is  reduced)  the  safer 
will  it  be.  And  when  a  fire  is  discovered  in  a  part 
of  a  big  building  (or  in  any  building)  it  is  the  great- 
est folly  to  smash  a  window,  and  thus  let  in  fresh 
air,  as  was  done  at  Siegel,  Cooper  &  Co.'s.  Fire- 
men often  commit  this  great  mistake.  And  we  often 
read  that,  "when  the  windows  were  smashed,  the 
flames  broke  forth  like  fiery  tongues  which  licked 
up  everything  before  them,"  or  something  to  that 
effect.  Every  effort  should  rather  be  made  to  keep 
out  the  fresh  air  until  the  heat  inside  is  reduced  by 
means  of  water.  And  when  a  hole  has  to  be  broken 
to  let  in  the  hose,  the  smaller  it  is  made  the  better. 


HOW  IS  THIS,   MC  KINLEY? 

The  wages  of  wrought  iron  pipe  and  boiler  tube 
makers  are  to  be  reduced,  according  to  a  despatch 
from  Philadelphia,  which  says:  At  a  meeting  of  man- 
ufacturers of  wrought  iron  pipe  and  boiler  tubes, 
the  present  deplorable  condition  of  the  trade  and 
the  low  prices  now  obtained  was  discussed.  It  was 
the  opinion  of  those  present  that  unless  better  prices 
can  be  obtained  for  tubular  goods,  the  ultimate  re- 
sult will  be  not  only  to  shut  down  a  large  num- 
ber of  mills,  but  also  a  reduction  in  wages  and  of 
general  expenses  necessary  to  meet  the  present  ru- 
inous competition.  The  only  conclusion  reached 
at  the  meeting  was  an  agreement  upon  a  reduction 
of  1\  per  cent,  in  the  rate  of  discount  to  the  trade, 
thus  increasing  the  manufacturers'  price  to  that 
extent.  Another  meeting  will  be  held  in  New  York 
on  Sept.  10. 


FATAL   STEAM    PIPE  EXPLOSION. 

A  special  telegram  from  St.  Louis,  Mo.,  of  Aug. 
10,  says: 

The  steamer  Crystal  City  this  evening  brought 
to  this  city  several  victims  of  an  explosion  that  oc- 
curred on  the  steamer  Idlewild  last  night  near  Ge- 
nevieve, 100  miles  down  the  river.  About  9  o'clock 
last  night  while  the  engineers  and  firemen  of  the 
Idlewild  were  busy  in  the  engine-room,  one  of  the 
steam  pipes  suddenly  burst.  Sam  Jackson,  a  col- 
ored fireman,  and  another  negro,  also  a  fireman, 
whose  name  is  unknown,  were  both  blown  into  the 
river.  In  their  horribly  scalded  and  stunned  con- 
dition the  two  were  helpless,  and  both  drowned 
within  a  few  rods  of  the  steamer  before  any  at- 
tempt could  be  made  to  rescue  them. 

Charles  Anderson  and  Marshal  Carter,  deck 
hands  on  the  Idlewild,  aged  respectively  28  and  29 
years,  were  fearfully  scalded  by  escaping  steam, 
and  both  will  die.  Dan  Biehle,  a  colored  passen- 
ger, was  also  hurt.  They  were  standing  almost  di- 
rectly in  front  of  the  bursting  steam-pipe,  and  re- 
ceived the  full  force  of  the  escaping  steam,  almost 
their  entire  bodies  being  horribly  burned.  The 
two  deck  hands  presented  a  frightful  spectacle  as 
they  lay  on  the  deck  of  the  Crystal  City  this  after- 
noon, and  their  suffering  seemed  to  be  almost  be- 
yond the  power  of  human  strength  to  bear. 


THE  WORLD'S   FAIR    POWER  PLANT. 


As  we  have  mentioned  in  previous  issues,  a  great 
power  plant  will  be  installed  at  the  southern  side  of 
Machinery  Annex.  It  is  now  stated  that  a  plant 
capable  of  developing  24,000  h.p.  will  be  required. 
Power  to  drive  the  machinery,  in  various  parts  of 
the  Exposition,  will  be  develoi^ed  here,  and  trans- 
ferred by  means  of  electricity,  to  the  various  loca- 
tions where  it  will  be  required.  It  will  no  doubt 
be  the  greatest  steam  and  electric  power  plant  ever 
installed  in  one  place. 

1,600  h.p.at  least  will  be  required  to  run  the  elec- 
tricity for  light  and  power  on  the  grounds. 

The  power  at  the  Philadelphia  Centennial  was 
furnished  by  the  Corliss  engine  now  at  Pullman, 
with  a  capacity  of  1,456  horse  power.  At  the  Paris 
Exposition  6,000  horse  power  was  required. 

In  the  machinery  hall  at  tte  coming  exposition 
the  machines  on  exhibition  will  be  driven  by  six 
lines  of  shafting  carrying  tl^e  required  pulleys,  each 
line  running  lengthwise  with  the  building,  or  about 
800  feet.  Each  of  these  six  lines  will  be  divided 
into  four  sections  of  a  length  of  '.iOO  feet,  and  each 
section  will  be  driven  by  an  engine,  necessitating 
the  use  for  power  in  machinery  hall  of  twenty-four 
engines  with  a  capacity  of  from  12.5  to  200  horse- 
power. 

At  the  east  end  of  machinery  hall  will  be  located 
the  exhibit  of  pumping  and  hydraulic  machines  in 
operation,  which  will  supply  water  for  all  of  the 
gi-and  fountains  on  the  grounds  and  for  other  pur- 
poses. Here  will  be  a  pumping  plant  almost  equal 
in  capacity  to  the  water  works  of  Chicago.  There 
will  be  pumps  working  with  a  capacity  of  40,000,000 
gallons  per  day. 

To  run  these  big  plants  during  the  exposition 
will  require  at  least  75,00u  tons  of  coal,  or  225,000 
barrels  of  crude  petroleum,  with  250  engineers, 
firemen  and  assistants  to  man  this  plant.  To  keej} 
it  bright  and  clean  during  the  exposition  will  re- 
quire 90,000  pounds  of  waste,  and  it  is  estimated 
that  $9,000  worth  of  lubricating  oil  will  be  poured 
on  its  innumerable  bearings. 


"Bridge  Design"  was  the  subject  of  a  paper 
read  before  the  Engineers'  Society  of  Western 
Pennsylvania,  at  a  recent  meeting,  by  Mr.  Harry  J. 
Lewis.  It  is  printed  in  pamphlet  form,  and  is  well 
worth  reading  by  all  interested  in  building  bridges. 
Mr.  Theodore  Cooper,  of  New  York,  was  present, 
and  remarked  that  we  are  to  "bring  to  the  practi- 
cal application  a  large  amount  of  common  sense. 
A  man  may  have  all  the  knowledge  as  to  how  a 
joint  should  be  made,  how  a  bridge  should  be  con- 
structed, how  to  apply  the  mathematical  solutions, 
how  to  make  a  drawing,  and  all  that,  yet  he  may 
grow  grayheaded  and  not  know  how  to  design."  In 
all  things  common  sense  is  useful. 
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ELECTRICITY. 


X.-THE   GALVANIC  BATTERY. 

Chemical  action  is  attended  by  the  evohition  of 
electricity.  This  subject  was  referred  to  under  the 
Caption  of  Dynamic  or  Voltaic  Electricity  (Chap- 
ter IT).  Volta,  however,  was  prevented  (that  is, 
led  or  preceded)  by  Aloisio  Galvani,  who  stumbled 
across  the  discovery  of  this  most  important  branch 
of  electrical  development  quite  accidentally,  in  the 
year  1790  (or  1786  according  to  some).  And  thus 
Galvanism  or  Voltaic  electricity  first  became  known 
only  a  little  over  one  hundred  j  ears  ago. 

Galvani  was  a  professor  of  anatomy  at  Bologna, 
Italy.  His  wife,  being  seriously  unwell,  was  rec- 
ommended to  try  frog  broth.  A  number  of  dead 
frogs,  ready  for  boiling,  were  in  a  dish  on  a  table 
in  Galvani's  laboratory.  His  assistant  was  amusing 
himself  with  an  electric  machine.  And  Galvani 
noticed  that,  while  the  young  man  was  turning  the 
electric  machine,  and  making  the  sparks  fly,  the 
dead  frogs  were  jumping  about  in  the  dish! 

This  amazed  Galvani.  But  he  soon  perceived 
that  the  limbs  of  the  frogs  were  convulsed  only 
when  the  sparkt  were  emitted  from  the  electric  ma- 
chine. He  knew  nothing  whatever  about  the  law 
of  induction  in  electrical  sciences.  And  a  greater 
surprise  was  in  store  for  him.  He  prepared  a  num- 
ber of  frogs,  laying  bare  their  lumbar  nerves.  And 
he  put  some  copper  hooks  in  them.  He  had  no 
particular  reason  for  choosing  copper  ones,  only 
they  happened  to  be  handy.  Then  he  hung  them 
up  to  wait  for  further  experiments.  He  hung  the 
other  ends  of  the  copper  hooks  on  an  iron  rod.  And 
it  seems  to  have  been  a  thick  bar  of  iron,  for,  as 
the  copper  hooks  were  placed  thereon,  the  legs  of 
the  frogs  touched  it — that  is  the  iron  rod,  and  be- 
hold! they  were  electrified.  To  be  exact,  it  was  the 
muscles  of  the  legs  that  touched  the  iron;  and 
when  Galvani  noticed  that  the  copper  hooks 
touched  the  nerves,  he  theorized  that  there  was  a 
natural  flow  of  electricity  from  the  nerves  to  the 
muscles,  and  that,  when  the  circuit  was  completed, 
contraction  of  the  limbs  followed.  This  theory 
was  popularly  believed  in  for  a  time.  The  fact 
that  two  kinds  of  metals  were  required  was  not  no- 
ticed until  later.  Galvani  could  not  imagine  the 
real  cause  of  that  electrical  phenomena.  He  sup- 
posed the  electricity  must  be  in  the  frog.  And  he 
had  an  idea  that  there  was  electricity  in  the  air. 
And  one  clear  evening,  in  the  early  part  of  Septem- 
ber, he  brought  out  his  frogs,  with  a  hook  in  the 
spine  of  each,  and  hung  them  on  his  iron  railing. 
Surely  enough  the  electric  twitchings  were  there. 
The  electric  machine  was  far  enough  away;  and 
Galvani  concluded  that  the  electricity  was  in  the 
frogs. 

Volta,  who  was  a  professor  of  natural  philosophy 
at  Pa  via,  Italy,  and  about  eight  years  younger  than 
Galvani,  took  up  the  frog  experiments.  He  ob- 
served that  a  rod  o  iron  only,  in  contact  with 
frog  s  muscles,  would  produce  no  convulsions; 
while  a  rod  made  partly  of  iron  and  partly  of  cop- 
per produced  the  effect  which  Galvani  had  discov- 
ered, if  both  ends  touched  the  muscles.  He  there- 
fore came  to  the  conclusion  that  electricity  was 
produced  by  the  contact  of  two  dissimilar  metals, 
the  frog's  muscles  and  nerves  being  only  conduc- 
tors for  the  current. 

Many  electricians  now  doubt  Volta's  theory,  that 
it  is  the  contact  of  the  two  metals  which  develops 
electricity.  Certain  it  is,  however,  that  in  connec- 
tion with  a  third  element,  a  certain  kind  of  mois- 
ture being  the  best,  the  electric  current  is  genera- 
ted by  two  different  metals— copper  and  zinc  being 
the  mo.st  effective.  And  if  a  round  piece  of  zinc, 
about  the  size  of  a  quarter,  be  placed  on  the  upper 
side  of  the  point  or  side  of  the  tongue,  and  a  simi- 
lar piece  of  copper,  or  a  silver  quarter,  underneath 
the  tongue,  and  placed  so  that  the  edges  of  the 
metals  are  in  contact  with  each  other,  an  electric 
current  will  be  generated.  It  produces  a  peculiar 
taste.  And  it  is  common  enough  for  working  elec- 
tricians to  place  the  terminal  wires  of  small  batter- 
ies to  their  tongues  to  see  if  they  are  working  all 
right. 

And  right  here  it  may  be  well  to  remark  that  if 
any  reader  of  these  articles  has  a  garden,  or  flower 
bed,  which  he  wishes  to  keep  free  from  slugs  and 
snails,  aU  be  Las  to  do  is  to  edge  it  around  with  a 


strip  of  copper  having  a  strip  of  zinc  soldered  on  to 
it.  As  soon  as  the  snail  comes  in  contact  with  this 
double  strip,  it  has  a  taste  of  electricity  sufficient 
to  cause  it  to  draw  in  its  horns  and  depart.  If  it 
touches  the  copper-zinc  strip  a  second  time,  that 
will  be  enough — it  will  never  come  against  it  any 
more.  Snails  and  slugs  are  thus  effectively  keep 
out  of  the  enclosure. 

Wires  of  copper  and  zinc  twisted  alternately 
round  the  bottom  of  poles  which  support  dahlias 
have  a  similar  effect. 

But,  to  come  to  the  Galvanic  battery.  When 
electricity  is  produced  through  the  contact  of  two 
different  metals,  such  as  copper  and  zinc,  com- 
bined with  some  acid  solution  acting  on  one  of 
them,  chemical  electricity  is  produced,  and  a  gal- 
vanic battery  is  the  name  of  the  combination.  A 
simple  galvanic  circle,  consisting  of  one  cell,  Is 
shown  in  Fig.  9.  The  letters  C  and  Z  represent 
respectively  copper  and  zinc  plates,  placed  in  di- 
lute acid  and  connected  by  a  wire.  Electric  action 
takes  place  on  the  surface  of  the  zinc,  covered  by 
the  liquid.  Positive  electricity  is  generated  at  the 
zinc  plate,  and  flows  through 
the  liquid  to  the  copper,  from 
the  copper  through  the  wires 
to  the  zinc.  Thus  a  constant 
current  is  established  over 
the  wires  in  the  direction  in- 
dicated by  the  arrows.  The 
terminal  end  of  the  wire  lead- 
ing from  the  zinc  plate  is 
called  the  negative  pole  or 
electrode,  and  the  one  lead- 
ing from  the  copper  is  called 
the  positive  electrode.  To  make  this  point 
positively  clear,  let  us  repeat  it,  in 
other  words,  and  say  that  the  posi- 
tive electrode  (or  wire)  is  attached  to  the  neg- 
ative plate;  and  the  negative  electrode  is  attached 
to  the  positive  (zinc)  plate,  or  else  the  current 
would  not  circulate.  As  it  is,  it  is  generated  on 
the  zinc  plate  (positive),  thence  to  the  wire  at- 
tached to  the  copper  plate,  which  is  positive,  and 
from  tuat  to  the  wire  that  is  attached  to  the  zinc 
plate,  which  is  negative;  and  from  the  latter  wire, 
or  electrode,  the  current  passes  on  to  the  zinc  or 
positive  plate.    And  thus  it  keeps  going  the  round. 

When  the  wires  are  separated,  the  circle  is 
broken,  and  the  current  ceases  to  flow. 

The  compound  galvanic  circle  (or  galvanic  bat- 
tery) is  composed  of  two  or  more  simple  cells  or 
circles.    They  are  so  connected  that  the  copper  (C) 


Fig.  9. 


Fig.  10. 

of  one  cup  is  joined  to  the  (Z)  zinc  of  the  next,  and 
so  on  through  the  whole  series,  as  shown  in  Fig. 
10.  The  arrows  indicate  the  direction  of  the  cur- 
rent. 

In  the  compound  circle  it  will  be  seen  that  the 
current  starts  at  the  zinc  plate,  on  the  right,  to  the 
copper  plate  in  the  same  cell  (as  in  simple  circuit), 
then  to  the  zinc  plate  in  the  next  cell,  and  so  on 
until  the  current  reaches  the  copper  plate  in  the 
last  cell,  whence  it  returns,  by  wire,  to  the  first 
zinc  plate.  The  negative  electrode,  or  pole,  being 
on  the  left  side  (attached  to  the  positive  or  zinc 
plate),  and  the  positive  pole  on  the  right. 

The  cells  in  Fig.  10  are  coupled  "in  series." 
There  are  various  other  ways  of  connecting  them. 
They  may  be  placed  in  two  rows  (instead  of  one), 
with  the  zincs  of  each  row  joined  together  at  one 
cud,  j>roducing  the  negative  polo,  and  the  copper 
plates  united  at  the  other  end  producing  the  posi- 
tive pole.  A  zinc  jjlate  is  joined  to  a  copper  one 
throughout  this  circuit  (like  in  that  shown  in  Fig. 
10)  except  at  the  ends.  Another  way  is  to  place 
them  in  three  rows,  where  the  three  zinc  plates  at 
one  end  (or  on  one  side)  are  joined  together  to  pro- 
duce the  negative  pole,  and  the  three  copperplates 


are  united  on  the  other  side.  Another  plan  is  to 
place  the  cells  in  a  row,  but  instead  of  having  the 
copper  plate  of  one  cell  on  the  side  nearest  the 
zinc  plate  of  the  next,  the  zincs  are  all  on  the  near- 
est sides  of  the  jars,  and  the  coppers  on  the  fur- 
thest, as  if  the  cells  in  Fig.  10  were  turned  so  that 
the  copper  stood  behind  (instead  of  parallel  with) 
the  zinc  plate  in  each  cell.  Then  all  the  copper 
plates  are  joined  together,  to  form  the  positive 
pole,  while  the  negative  is  derived  from  the  join- 
ing together  of  all  the  zinc  plates.  That  style  of 
joining  the  cells  is  called  "multiple  arc." 

A  cell,  or  one  of  these  vessels  including  the  zinc 
and  copper  plates  with  the  liquid,  is  also  called  an 
"element."  When  a  number  of  cells  are  joined  to- 
gether the  whole  is  called  a  "battery."  The  single 
cell  is  also  called  a  battery  when  used  alone. 

A  battery  is  also  made  of  a  trough,  in  which  the 
plates  are  connected  as  in  Fig.  10.  It  is  not  neces- 
sary that  each  couple  should  be  in  a  separate  ves- 
sel. But  they  must  be  immersed  in  acid  or  oxidiz- 
ing liquid. 

Before  devising  the  "voltaic  pile,"  mentioned  in 
Chapter  IV,  Volta  made  his  "couronne  de  tasses," 
which  consisted  of  a  circle  of  cups  or  glasses,  each 
containing  a  zinc  and  a  copper  plate,  connected  as 
those  are  in  Fig.  10,  said  plates  being  immersed  in 
salted  water.  He  also  used  water  acidulated  with 
sulphuric  acid.  And  by  thus  bringing  the  crude 
discoveries  of  Galvani  into  a  practical  system,  Vol- 
ta laid  the  foundation  of  that  very  important 
branch  of  electrical  science,  called  dynamic  or 
moving  electricity. 

All  electric  batteries  are  made  on  the  voltaic 
principle.  The  differences  between  modern  mak- 
ers are  only  differences  of  detail.  Darnell's  battery 
consists  of  zinc  and  copper  plates,  but  the  zinc  is 
immersed  in  dilute  sulphunc  acid,  or  a  solution  of 
sulphate  of  zinc,  while  the  copper  is  placed  in  a 
saturated  solution  of  sulphate  of  copper.  The 
common  "gravity  battery"  is  similar,  and  is  so 
named  because  of  the  automatic  action  of  the  two 
fluids  which  are  separated  by  their  specific  gravi- 
ties. In  Grove's  battery,  platinum  is  used  (instead 
of  copper)  with  the  zinc;  and  two  fluids  are  used, 
one  in  a  porous  cup  placed  in  the  middle  of  the 
other  liquid.  The  two  liquids  increase  the  power 
of  the  batteries.  Bunsen's  battery  differs  from 
Grove's  in  having  carbon  of  gas  coke  in  place  of 
platinum,  and  it  is  on  that  account  also  called  the 
Carbon  battery.  Leclanche's  battery  consists  of 
zinc  in  a  solution  of  ammonia  chloride,  and  gas 
carbon  surrounded  with  manganese  dioxide  in  a 
porous  cell. 

We  will  dilate  upon  these  elements  further  on. 
Let  this  brief  mention  sulBce  here.  But  we  may 
just  add  that,  in  practical  operation,  these  batter- 
ies are  used  for  two  kinds  of  work,  designated 
"open  circuit,"  and  "closed  circuit."  The  open 
circuit  is  that  where  the  electric  current  is  only 
used  by  "fits  and  starts,"  such  as  for  ringing  house 
bells,  telephone  signals,  or  hotel  annunciators. 
Closed  circuits  are  those  in  which  the  current  is  in 
constant  use,  such  as  for  electric  lamps  or  when 
furnishing  power. 

Then  there  are  primary  and  secondary  batteries. 
The  primary  ones  are  those  which  generate  elec- 
tricity, in  the  first  instance.  Secondary  or  storage 
batteries  furnish  the  electric  current  second  hand, 
as  it  were,  that  is,  electricity  is  "stored"  in  them, 
from  a  primary  battery  (in  which  the  electricity  is 
generated  by  chemical  action),  or  from  a  dynamo, 
and  used  when  required. 

The  chemical  action  is  different  in  the  primary 
and  storage  batteries,  The  action  in  the  first,  if  it 
consists  of  zinc  and  copper  with  merely  water,  is 
this:  the  zinc  decomposes  the  water  and  draws 
away  the  oxygen,  with  which  it  forms  an  oxide  of 
zinc.  The  hydrogen,  when  let  loose,  decomposes 
the  particle  of  water  next  to  it,  and  again  unites 
with  the  oxygen  to  re-form  water.  The  change 
proceeds,  like  the  waves  on  the  surface  of  a  lake, 
until  the  copper  plate  is  reached,  and  then  the  hy- 
drogen gives  up  the  contest,  so  to  speak,  and  rises 
as  a  distinct  gas. 

Diluted  sulphurid  acid,  that  is,  water  with  sul- 
phuric acid  in  it,  is  a  better  conductor  than  simple 
water,  and  it  rapidly  removes  the  oxide  which 
forms  on  the  surface  of  the  zinc,  thus  keeping  the 
zinc  surface  clear,  so  that  it  is  being  oxidized  (by 
combination  with  the  liberated  oxygen),  and  then 
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directly  cleaned  by  sulphuric  acid,  continually. 
Most  of  the  leading  electricians  maintain  that  the 
electricity  is  produced  by  the  decomposition  of  the 
water,  and  not  by  the  solution  of  the  oxide  of  zinc. 

A  storage  (or  secondary)  battery  consists  of  a 
number  of  lead  plates  (never  less  than  two)  placed 
in  a  vessel  made  of  some  nonconducting  material, 
such  as  glass,  containing  acidulated  water.  One 
plate  is  connected  by  wire  with  the  positive  pole 
of  the  electric  generator  (a  dynamo  or  a  primary 
battery)  and  becomes  the  positive  electrode  of  the 
circuit  (the  conductor,  between  them,  being  nega- 
tive). The  other  plate  (when  there  are  only  two) 
is  connected  with  the  negative  pole  of  the  genera- 
tor. While  the  process  of  "charging"  is  going  on, 
the  current  goes  in  by  one  plate  (or  electrode)  and 
out  by  the  other. 

The  positive  plate  (in  the  secondary  battery)  is 
covered  with  red-lead  paste,  and  the  negative  plate 
coated  with  litharge  paste,  before  being  put  in  the 
acidulated  water.  When  the  current  is  turned  on, 
it  works  upon  the  coating  of  both  plates,  and  the 
red -lead  paste  on  the  positive  electrode  is  changed 
to  peroxide,  that  is  the  highest  oxide  of  lead,  and 
the  litharge  paste  on  the  negative  electrode  is 
changed  into  spongy  lead. 

After  the  current  has  been  working  the  tecond- 
ary  battery  in  that  way,  for  a  time,  the  conductors 
or  wires  between  it  and  the  generator  are  discon- 
nected. When  a  current  is  wanted  from  the  stor- 
age battery,  or  accumulator,  as  it  is  sometimes 
caUed  (on  account  of  electricity  having  accumu- 
lated therein)  the  plates  are  connected  with  the 
point  where  the  current  is  wanted,  and  a  circuit  of 
current  is  formed.  While  this  circuit  is  in  opera- 
tion, the  paste  on  each  plate  gradually  returns  to 
its  original  condition.  And  the  return  of  the  one 
to  red-lead  and  the  other  to  litharge  paste  is  com- 
plete, the  battery  is  said  to  be  discharged,  and  is 
then  ready  to  be  re-charged. 

In  these  accumulators,  the  discharge  is  gradual. 
And  large  storage  batteries  on  street  cars  will  take 
several  hours  to  "run  out."  As  previously  stated, 
the  Leyden  jar  will  accumulate  electricity,  but  its 
discharge  occurs  all  at  once. 


SMOKE  NON-CONSUMERS. 


This  is  really  the  most  correct  name.  In  a  recent 
number  we  referred  to  a  "perfect"  smoke  consum- 
er at  the  Leland  hotel,  Chicago,  which  did  not  con- 
sume the  smoke,  when  we  called  to  see  it. 

Now  comes  some  lively  correspondence  referring 
to  this  subject,  which  we  take  from  the  Chicago 
Tribune,  as  follows: — 

In  an  article  in  your  Sunday  issue  headed  "The 
Eichelieu  Hotel  Company  Institutes  Actions  for 
Damages"  you  say,  "Herman  Dalke  claims  the 
Kichelieu  Hotel  ciiimney  is  one  of  the  worst  nui- 
sances in  the  city;  that  it  is  continually  emitting 
dense  clouds  of  smoke." 

I  am  not  acquainted  with  Mr.  Dalke,  and  never 
heard  of  him  before.  If  he  has  made  any  such  re- 
mark he  has  certainly  stated  what  is  not  true,  as 
ever  since  I  have  been  using  my  "smoke-consum- 
ing device"  there  has  been  practically  no  smoke  to 
be  seen  issuing  from  the  chimney,  and  Mr.  George, 
the  smoke  inspector,  at  my  request  has  examined 
the  matter  and  pronounced  the  device  the  best  he 
has  seen.  Mr.  Dalke  has  undoubtedly  mistaken 
my  chimney  for  one  that  is  near  mine  belonging  to 
another  party. 

There  is  a  space  of  fifteen  feet  between  the  Eich- 
elieu Hotel  and  the  Leland;  the  chimney  of  the  Le- 
land is  built  against  the  wall  of  the  Eichelieu  and 
has  the  appearance  of  being  the  Eichelieu  chim- 
ney, but  it  is  not.  I  think  Mr.  Dalke  will  admit 
that  he  was  mistaken,  and  do  not  at  present  be- 
lieve he  intended  to  misrepresent  the  facts  or  do 
me  an  injury. 

The  following  letter  handed  me  by  Capt.  Tarr  (of 
Henry  Worthington  &  Co.,  New  York) ,  a  gentleman 
known  in  every  State  of  the  Union  as  an  expert  in 
such  matters,  speaks  for  itself. 

"Chicago,  Aug.  3. — H.  V,  Bemis,  Esq.,  Chicago, 
111. — Dear  Sir:  I  have  observed  with  great  inter- 
est your  smoke-consuming  device.  I  have  never 
seen  so  perfect  a  fire  on  a  grate  with  this  quantity 
and  quality  of  coal. 

The  brief  tests  we  have  made  show  the  consump- 


tion of  smoke  to  be  almost  perfect.  On  my  return 
to  Chicago,  if  practicable,  I  shall  take  great  pleas- 
ure in  making  a  test  showing  the  relative  evapora- 
tion of  your  boilers  with  and  without  the  device,  as 
from  appearance  there  must  be  a  material  saving. 
Truly  yours,  H.  G.  H.  Taeb. 

W.  H.  Adams  of  No.  71  Wall  street,  New  York,  the 
well-known  chemical  engineer  and  expert,  who  is 
at  present  in  the  city  on  professional  business,  has 
examined  my  devices  several  times  during  the  last 
ten  days  and  says:  "I  approve  and  coincide  with 
all  that  Capt.  Tarr  has  said  in  the  above  letter  and 
will  at  once  put  the  device  Into  a  large  soft-coal 
burning  plant  in  the  East,  when  I  will  thoroughly 
test  the  same  in  a  technical  manner  to  substantiate 
the  practical  results  already  obtained  here." 

I  invite  all  parties  interested  in  doing  away  with 
the  smoke  nuisance  to  call  at  the  Hotel  Eichelieu 
and  examine  my  device,  and  I  promise  to  show  that 
inferior  soft  coal  can  be  burned  without  injury  to 
the  boilers,  grates,  or  devices  and  that  the  devices 
I  use  are  the  most  simple  and  durable  and  will  give 
better  results  than  any  that  have  been  used  before. 
Very  respectfully, 

H.  V.  Bemis,  President. 


CHAT   WITH    A   CHIEF  ENGINEER. 


"I  see  there  is  another  case  of  boiler  blister  in 
one  of  the  new  whale-shaped  barges,"  said  the 
chief  engineer,  "and  it  would  be  interesting  to 
know  who  pays  for  the  blister.  The  engineer  says 
'soft  steel'  in  the  furnace  did  it  and  the  boiler 
builder  says  it  was  the  engineer's  negligence  that 
did  it.  What  the  owner  thinks  will  cause  the  big- 
gest argument.  The  first  thing  to  consider  is 
whether  or  no  the  boiler  builder  would  put  'soft 
steel  into  a  boiler.  Sec.  4430  of  the  steamboat  in- 
spection rules  would  bear  down  pretty  hard  on  this 
'soft  steel,'  but  a  decision  from  the  treasury  depart- 
ment a  number  of  years  ago  only  requires  inspec- 
tion of  shell  plates.  (In  parenthesis  I  would  re- 
mark that  the  United  States  government  pays  out 
at  least  $100,000  each  year  for  marine  boiler  inspec- 
tion, and  pays  not  one  cent  for  stationary  boiler 
inspection,  from  which  one  might  infer  that  marine 
engineers'  lives  are  worth  preserving.)  But  if  the 
'soft  steel'  didn't  blister  the  boiler  then  the  engin- 
eer did.  I  suppose  you  think  the  engineer  went  to 
work  and  made  a  mustard  plaster  and  put  it  on  the 
tenderest  spot.  No,  it  is  easier  than  that.  Why  a 
mustard  plaster  wouldn't  make  a  boiler  stop  'prim- 
ing,' not  to  mention  warping  it  out  of  shape.  The 
chances  are  that  he  forgot  to  play  with  the  surface 
blower  each  watch.  How  would  that  have  pre- 
vented the  blistering?  This  way!  When  the  oil  or 
grease  came  in  with  the  feed  water  it  swam  around 
on  the  top  until  it  gathered  enough  sediment  to 
sink  it.  And  by  the  way  do  you  know  that  there  is 
calm  weather,  nor'westers  and  regular  cylones  in 
your  boiler.  Sometimes  the  water  is  level  and 
quiet  and  steaming  like  a  mill  pond  on  a  spring 
morning,  and  sometimes  again  the  water  at  the  bot- 
tom thinks  it  isn't  having  a  fair  show  at  steaming 
and  then  the  top  and  bottom  water  have  a  stormy 
time  for  an  hour  or  two.  But  this  grease  gets  tired 
swimming  around,  and  if  it  isn't  skimmed  off  by 
the  surface  blower  down  it  goes  on  the  furnace. 
Then  where  that  lies  heat  can  not  get  through  to 
the  water  and  it  stays  in  the  iron  until  it  is  red-hot 
and  bUsters.  If  there  is  any  animal  grease  in  the 
oil  the  blister  comes  very  quick.  You  may  think 
this  is  f uuny,  but  take  a  tin  can  and  after  smearing 
linseed  oil  on  the  bottom  inside,  fill  it  full  of  water, 
put  it  over  a  lighted  gas  jet  and  see  if  the  tin  don't 
get  red-hot  before  the  water  boils. 

"This  blister  on  the  whale-shaped  boat's  boilers 
isn't  the  only  case.  Why,  one  of  our  bran  new 
steel  steamers  got  a  touch  of  it  this  spring.  The 
engineer  said  he  filled  one  of  the  boilers  near  the 
gas-house  in  Chicago  river,  and  as  that  was  the 
only  one  burned,  it  is  reasonable  to  presume  that 
gassy  or  greasy  water  caused  it.  I  have  in  mind  a 
case  that  happened  several  years  ago  on  a  boat  be- 
longing to  a  large  Cleveland  fleet.  The  engineer 
ran  out  of  oil  and  bought  some  at  Duluth.  It  was 
learned  afterwards  that  the  oil  was  put  in  a  linseed 
oil  can  that  contained  some  of  the  original  linseed. 
Chemists  found  traces  of  the  linseed  oil  on  the 
scale,  but  the  engineer  said  that  it  was  'soft  steel' 
and  the  owner  believed  the  engineer,  which  they 


sometimes  fail  to  do,  I  am  sorry  to  say.  It  came 
near  resulting  in  a  law  suit.  In  fact  I  don't  remem- 
ber how  it  did  end,  but  think  that  the  boiler  build- 
ers convinced  the  owner.  These  cases  aren't  a 
•patch  on'  one  or  two  others  I  know  about.  One 
was  on  the  yacht  Peerless.  She  came  from  the 
coast  with  a  surface  condenser  and  the  first  triple 
expansion  engine  that  was  built  in  this  country. 
Although  the  latter  was  disputed,  the  former  isn't, 
because  as  soon  as  she  got  away  from  salt  water 
there  was  nothing  to  cut  the  oil  and  as  all  the  con- 
densed water  goes  back  to  the  boiler, all  tte  oil  that 
got  into  the  cylinders  went  to  the  boiler  and  raised 

 blisters.    The  Canadian  Pacific  steamer  Cam- 

pana  had  the  same  experience,  but  let  one  of  our 
jet  condenser  steamers  go  to  salt  water  and  I  guess 
there  would  be  some  blistering,  from  a  different 
cause  though.  The  salt  left  by  evaporation  would 
settle  down  on  the  crown  sheet,  and  not  being  used 
to  the  salt  it  would  naturally  get  warm,  red-hot  in 
fact.  A  young  friend  of  mine  went  'first'  in  the 
Eanney  a  number  of  years  ago,  and  deciding  to  get 
rid  of  the  scale,  which  had  accumulated  under  the 
regime  of  his  predecessor,  he  put  a  whole  barrel 
full  of  black  oil  into  the  boiler.  The  result  was 
that  the  Eanney's  furnaces  'came  down'  in  corruga- 
tions that  would  make  a  Continental  furnace  jeal- 
ous. My  owner  came  into  the  engine  room  the 
other  day  and  among  other  things  he  asked  was  for 
me  to  trace  the  water  from  the  seacock  to  the  con- 
denser discharge,  and  next  time  I'll  tell  you  how  I 
did  it. "— E.  N.  Gineer,  in  the  Marine  Review. 


QUERIES   AND  ANSWERS. 


QUEKIES. 

The  Educational  Correspondent  of  Kensington 
Council,  Philadelphia,  wants  to  know — 

1.  — Where  to  get  a  work  or  periodical  articles  on 
the  proijer  construction  of  gas  burners?  He  is 
"engaged  on  a  subject  which  appertains  to  gas  fix- 
tures." 

2.  — Where  he  can  get  the  best  directory  of  "met- 
al working  manufacturers?"  He  wants  to  find  a 
"building  hardware"  firm  who  will  promote  a  pat- 
ented article. 

Answers. 

1.  --The  E.  P.  Gleason  Mfg.  Co.,  181  Mercer  St. 
New  York  City,  is  a  good  house  for  gas  fixtures. — L. 
Schutte  &  Co.,  l'.ith  and  Thompson  Sts.,  Philadel- 
phia, sell  gas  burners. — Progresaive  Age  (18  Broad- 
way, New  York)  is  a  journal  devoted  to  gas,  elec- 
tricity and  water;  and  they  sell  "The  American  Gas 
Engineer  and  Superintendent's  hand  book,  '  price 
$3. — Then  Light,  Heat  and  Power  (Drexel  Building, 
Philadelphia)  claims  to  be  the  Independent  Gas 
Journal  of  America." 

2.  — The  Metal  and  Iron  Journal,  cor.  Lake  and 
Clark  Sts.,  Chicago,  may  be  able  to  direct  the  en- 
quirer to  a  builders'  hardware  house  that  would 
promote  a  patented  article.  But  full  particulars 
should  be  stated  as  to  what  the  article  is,  etc. 


HORSEPOWER   OF  WHALES. 


Sir  William  Turner,  the  present  eminent  Profes- 
sor of  Anatomy  in  the  University  of  Edinburg, 
Scotland,  has  given  much  attention  to  the  study  of 
whales,  their  structure,  habits,  etc.  He  estimates 
that  the  great  Greenland  whale  (average  length  fif- 
ty feet)  attains  a  maximum  speed  while  swimming 
of  ten  miles  an  hour;  the  "Finner"  whale  (maxi- 
mum length  eighty-five  feet)  often  making  twelve 
lo  fourteen  miles  an  hour.  Mr,  Turner  in  one  of 
his  lectures  said  that  he  and  John  Henderson,  of 
Glasgow,  the  well-known  builder  of  the  Anchor 
line  steamships,  had  spent  much  time  in  trying  to 
arrive  at  a  satisfactory  conclusion  as  to  the  horse- 
povrer  exerted  by  large  species  of  the  whale  ia 
making  a  speed  of  twelve  miles  per  hour.  As  a 
base  for  their  conclusions  they  took  the  size  and 
dimensions  of  the  great  "Finner,"  which  was 
stranded  on  the  shore  at  Longuiddry  some  years 
ago.  It  was  80  feet  long,  weighed  74  tons,  and  had 
a  tail  which  was  20  feet  across  at  the  extreme  end 
of  its  flanges.  With  these  data,  Messrs.  Turner  and 
Henderson  calculated  that  a  whale  of  the  dimen- 
sions mentioned,  in  order  to  attain  a  speed  of 
twelve  miles  an  hour,  must  exercise  a  propelling 
force  of  145  horse-power!— Louia  Republic. 
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Daughters  of  Fulton. 

A  new  auxiliary  for  Philadelphia  was  organized 
at  Brandywine  Springs,  during  the  A.  O.  S.  E.  pic- 
nic. Aug.  1,  with  Mrs.  German  Smith  as  past  ma- 
tron, Mrs.  Minerva  J.  Hartzman  as  matron,  Mrs. 
Emily  Evans  as  treasurer,  and  Mrs.  John  J.  McMan- 
aman  as  Secretary.  All  members  and  honorary 
members  of  this  new  auxiliary  are  connected  with 
Kensington  Council  except  two. 


To  the  Editor  of  the  American  Engineer: 

SiK.— We  the  members  of  John  E.  Sweet  Council, 
No.  6,  N.  Y.,  are  called  upon  to  perform  the  painful 
duty  of  recording  the  death  of  Brother  Harry  Hay- 
J or 's  wife,  age  31;  died  July  29.  1891;  interred  at 
Wood  Lawn,  Aug.  2,  1891.  The  engineers  and 
Daughters  of  Fulton  attended  in  a  body. 

The  Council,  at  its  regular  meeting,  adopted 
these  resolutions: 

Whebeas,  It  has  pleased  the  Supreme  Euler  of 
the  Universe  to  remove  from  our  midst  the  wife  of 
Brother  Harry  Haylor  to  that  undiscovered  coun- 
try from  whose  bourn  no  traveler  returns, 

Therefore,  Be  it  thus  resolved  that  the  American 
Order  of  Steam  Engineers  has  lost  a  good  assistant 
and  a  willing  hand  to  administer  to  their  wants 
during  sjckness  and  distress,  and  be  it 

Rtnolved,  That  we,  the  John  E.  Sweet  Council  of 
the  said  Order,  extend  our  sympathy  to  the  be- 
reaved husband  and  orphans  during  this  their  hour 
of  sorrow;  and  be  it  also 

Resolved,  That  a  copy  of  this  be  sent  to  The 
Amebicax  Engineek  for  publication,  and  a  copy 
spread  on  our  minutes,  and  also  sent  to  the  be- 
reaved family. 

W.  A.  Gleave,  ) 

James  H.  Benedict,  V  Committee. 

Benjamin  Bu.ston.  J 


CORRESPONDENCE. 


Old  Slide  Valve  and  Corliss  Engines. 
To  the  Editor  of  the  American  Engineer: 

Sir: — I  have  been  very  much  interested  in  the  ar- 
ticles pu  blished  in  your  valua  ble  paper ;  and  I  think  a 
good  deal  can  be  learned  by  facts  pre.sented:  and  I 
often  think  when  looking  back,  what  early  inven- 
tors had  to  contend  with— everything  to  discour- 
age them,  and  being  looked  upon  as  being  insane, 
and  their  friends  found  fault  with  for  not  putting 
them  in  insake  asylums,  etc. 

In  reading  an  account  of  Fulton  during  the  pro- 
gress of  the  building  of  his  famous  steamboat,  that 
on  going  to  and  from  the  ship  yard  he  would  often 
come  across  groups  of  men  talking  together,  and 
he',  unknown  to  them,  would  stop  and  listen  to  their 
conversition,  which  often  was  about  the  crazy  idea 
of  Fulton  applying  steam  to  a  boat;  every  one  pre- 
dicted failure,  and  he  afterwards  said  that  if  he  had 
only  heard  a  wish  that  he  might  succeed  it  would 
have  given  mm  great  encouragement,  etc. 

8o  in  our  advanced  age  of  improvement  comes 
the  improvements  of  the  engine,  and  some  facts 
come  out  relative  to  the  articles  headed  Old  Slide 
Valve  vs.  Corliss.  A  great  many  facts  on  both  sides 
have  been  presented,  and  they  commence  to  figure 
to  prove  their  argument. 

All  this  I  am  glad  to  see,  but  1  would  like  to  see 
others  tell  what  they  know  on  the  subject;  a  great 
many  must  have  had  more  or  less  experience  with 
engines  of  this  class. 

In  reading  the  last  article  a  case  has  been  called 
to  my  mind  in  this  city.  There  are  two  plants  .side 
by  side,  in  fact  their  boiler  rooms  are  together,  one 
a  confectionery  and  the  other  a  coffee  and  spice 
factory.  When  fitting  up  their  plants,  each  thought 
the  other  knew  nothing  about  it,  but  that  they  did; 
and  often  arguments  with  each  other  would  occur 
between  them.  They  both  had  about  the  same 
boiler  power;  the  coffee  factory  had  a  00"x20',  with 
48-4 "  tubes  boiler;  the  confectioner's  boilers  were 
two  44  "x20',  with  24-4"  tubes.  The  first  had  a  Corliss 
14"x.'J0",  making  90  rev.  a  minute;  tlie  other  a  12" 
x24",  100  rev.  Both  commenced  running  about  the 
same  time;  the  old  slide  valve  has  kept  right  on 
doing  her  work,  not  having  to  shut  down  for  any 


thing,  and  doing  more  work  than  the  Corliss.  The 
first  has  more  machinery,  and  3  elevators,  while  the 
Corliss  has  only  2  elevators  and  less  machinery.and 
not  a  large  factory  by  one-third  as  the  other.  Dur- 
ing the  cold  weather,  when  they  heat  their  factory 
by  steam,  they  burned  as  much  coal  as  the  candy 
factory  did,  who  used  a  gread  deal  of  steam  for 
cooking,  and  now  just  running  their  engine  they 
burn  daily  50  bushels  of  coal,  the  others  running 
their  engine  and  cooking  only  burn  85  bushels  of 
coal;  this  is  daily  results,  without  trying  to  see  how 
economically  they  could  run. 

And  another  point  I  want  to  mention  is  that  two 
or  three  times  the  Corliss  valve  gear  let  down  when 
6  large  coffee  roasters  were  full,  and  the  coffee 
burned  before  it  could  be  adjusted  so  as  to  start  up 
again. 

Now  I  think,  taking  these  facts,  and  summing 
them  up,  they  will  show  that  the  old  slide  valve  is 
far  ahead.  Since  starting  up,  the  Corliss  broke  the 
valve  cap  and  bent  the  valve  stem,  causing  a  delay 
of  10  days  for  repairs,  in  their  busiest  time;  but  not 
1  cent  of  repair  on  the  old  slide  valve.  At  first  the 
party  made  fun  of  the  old  slide  valve,  but  the  laugh 
has  come  on  the  other  side,  and  they  call  her  "The 
old  reliable." 

I  think  the  coffee  burned  will  cost  more  than  coal 
saved  in  a  year  by  the  Corliss  engine,  not  counting 
the  loss  by  shutting  down  the  factory  for  repairs. 

I  will  write  you  again  on  some  other  experience 
with  other  engines,  etc.      Fraternally  yours. 

Old  Eeliable. 

St.  Louis,  Mo. 


SOUTHWARK       VS.      KENSINGTON  BALL 
CAME. 


The  American  Order  of  Steam  Engineers  in  Penn- 
sylvania, were  out  in  gi-eat  numbers  at  Brandy  wine 
Springs,  August  1. 

The  grand  council  of  the  State  of  Pennsylvania 
gave  an  excursion  to  that  famous  spot  of  earth  on 
that  day.  Mr.  and  Mrs.  Jefferson  Young  were 
there.  So  was  Mrs.  Minerva  Hartzman,  the  matron 
of  the  new  Daughters  of  Fulton  auxiliary  at  Phila- 
delphia, as  well  as  her  husband,  Mr.  L.  W.  Hartz- 
man, past  chief  of  Kensington  Council,  No.  3,  and 
who  IS  superintendent  of  construction  of  the  pneu- 
matic railway  that  is  going  to  be  the  rage.  There 
were  others  whose  names  ought  to  be  mentioned, 
if  our  correspondent  had  sent  them. 

At  Brandy  wine  Springs,  on  August  1,  the  ground 
was  muddy  and  the  rain  was  falling,  but  yet  the  ex- 
cursionists had  a  good  time.  Bro.  Harry  Hohn  was 
there  with  his  two  lady  cousins. 

It  is  said  that  not  a  member  of  either  Southwark 
or  Kensington  Council  knew  how  to  throw  a  ball, 
let  alone  catch  onel  Chief  Young  took  off  bis  coat 
and  turned  up  his  pants'  legs,  and  showed  them 
how. 

anotheb  veesion. 
As  I  promised,  sometime  since,  to  send  you  a  re- 
port of  the  excursion  of  the  Pennsylva,nia  A.  O.  S. 
E.  councils  to  Brandywine  Springs,  Inow  fulfill  my 
promise. 

This  excursion  was  not  a  great  success.  The 
weather  was  dead  against  us.  We  enjoyed  our- 
selves first-rate,  however;  even  the  mud  afforded  us 
much  fun.  We  danced,  and  played  base  ball,  and 
had  sack  racing  and  other  sports. 

The  "feature"  of  the  excursion  was  the  base  ball 
game  between  Southwark  Council  No.  4,  and  Ken- 
sington No.  3.  It  began  to  rain  very  hard  as  soon 
as  the  game  commenced.  Only  two  innings  were 
played.  Bro.  Frank  Widener  was  chosen  umpire, 
and  our  Worthy  Supreme  Chief  Engineer  Jefferson 
Young,  Jr.,  was  chosen  as  score-keeper.  I  am  very 
sorry  I  can  not  give  you  all  the  names  of  the  play  - 
ers.  Southwark  was  first  at  the  bat.  After  a  great 
struggle  they  made  two  runs  when  their  third  man 
was  put  out.  Kensington  sent  one  of  her  bald 
heads  to  the  bat,  who  soon  was  put  out  on  strikes; 
he  declared  the  bat  had  a  hole  iu  it.  After  a  groat 
deal  of  kicking  about  the  rules,  which  nobody 
seemed  to  understand,  they  made  two  runs,  tying 
the  score,  when  Kensington's  third  man  fell  a  vic- 
tim. Then  all  was  enthusiasm,  and  Southwark 
again  went  to  bat.  But  it  did  not  last  long,  for  the 
rain  began  to  come  down  very  hard.  The  grass 
being  very  thick  and  wet,  it  was  a  great  difficulty 
to  drive  the  ball  any  distance,  so  after  inlaying  as 


best  we  could  in  the  rain,  all  the  bases  full  and 
none  out,  someone  drove  the  ball  out  to  left  field, 
all  four  men  scored,  and  then  they  got  another  man 
across  the  plate,  before  their  last  man  was  put  out; 
the  score  now  standing  7  to  2.  Nothing  daunted, 
Kensington  again  went  to  bat,  but  as  none  could 
hit  the  ball  tbey  were  soon  put  out.  It  rained  too 
hard  to  continue  the  game,  and  we  all  wended  our 
way  to  the  dancing  pavilion,  where  we  found  Bro. 
Frank  Mellor  and  someone  of  Southwark  getting 
ready  for  a  sack  race,  in  the  middle  of  which  down 
went  Southwark,  and  over  and  over  he  rolled.  After 
getting  on  his  feet  again,  he  made  a  desperate  sjiurt 
and  beat  Mellor  amidst  great  cheering.  The  next 
race  between  Mellor  and  Lightfoot,  Lightfoot  win- 
ning. Next  Lightfoot  and  Hardy  of  Kensington, 
Hardy  winning  by  hopping  the  whole  distance. 
Lightfoot  claimed  it  unfair,  but  the  objection  was 
over -ruled. 

Dancing  was  next  in  older.  To  do  justice  to  this 
report  we  are  short  the  services  of  Dr.  Blue  Blaser; 
he  is  the  only  one  that  could  make  this  part  inter- 
esting to  your  numerous  readers.  Suffice  to  say  I 
missed  my  partner  from  Massachusetts,  Bro.  Boen. 
I  tried  hard  to  get  a  very  stout  lady  (about  350  In 
weight)  to  dance,  but  she  thought  two  such  heavy 
weights  might  stand  a  good  chance  of  going  through 
the  fioor. 

Next  was  a  merry-go-round,  which  the  boys 
seemed  never  to  tire  of  until  train  time.  But  how 
it  rained.  And  when  we  arrived  in  Philadelphia  it 
fairly  poured  down. 

We  had  the  pleasure  of  the  company  of  our  Wor- 
thy Supreme  Chief  and  his  smiling  wife  who,  by  the 
way,  is  getting  up  a  Daughters'  of  Fulton  Auxiliary 
in  Philadelphia. 

Bro,  Harry  Hohn  was  also  there. 

One  of  Them. 


DAVID    GILBERT   COUNCIL  PICNIC. 

"This  is  the  largest  excursion  but  one  that  has 
visited  these  grounds,"  said  the  proprietor  of  the 
celebrated  picnic  grounds  at  Arlington,  Neb.,  on 
Sunday,  Aug.  2,  when  the  David  Gilbert  Council, 
No.  2,  Neb,,  Avere  there. 

This  excursion  was  a  very  pleasant  affair,  and  en- 
joyed by  all  who  participated.  At  nine  o'clock  Sun- 
day morning,  a  train  of  seven  coaches,  crowded 
with  engineers  and  their  friends,  left  Webster 
street  depot,  Omaha,  and  was  transported  to  Ar- 
lington without  a  hitch.  And  no  accident  of  any 
kind  happened  to  mar  the  pleasure  of  the  day. 

As  soon  as  the  picnic  grounds  were  reached, 
everybody  went  in  for  a  good  time,  and  they  had 
it.  It  Avas  an  occasion  that  the  David  Gilbert  Coun- 
cil may  well  be  satisfied  with.  The  net  proceeds, 
after  defraying  all  expenses,  were  in  the  neighbor- 
hood of  $200. 

The  membership  of  the  Council  is  increasing, 
having  initiated  two  the  last  meeting.  Brother 
Cooper,  our  Deputy  Supreme  Chief  Engineer, 
wears  his  honors  with  becoming  grace.  He  is  a 
man  who  takes  a  deep  interest  In  the  success  of  the 
Order,  and  will  leave  no  stone  unturned  towards 
its  advancement. 

All  of  our  newly  elected  officers  take  to  their  po- 
sitions as  though  of  the  manner  born,  and  there  is 
no  reason  that  David  Gilbert  Council  of  Nebraska 
will  not  be  the  banner  Council  of  the  State. 

J.  L,  Miller,  C.  E. 

A   QUEER   WAY   TO    DRINK  WINE. 

The  mountaineers  drink  iu  a  cuiious  fashion. 
Throwing  back  their  heads,  they  raise  the  wine- 
skin  in  the  air  with  both  hands,  and  allow  the  thin 
stream  which  fiows  from  the  pin-hole  in  the  horn 
nozzle  to  fall  into  their  open  mouths  from  a  dis- 
tance of  several  inches.  With  a  bottle  they  man- 
age to  do  the  same  by  narrowing  the  mouth  with 
the  thumb  and  forefinger.  The  motive  of  this  pro- 
cedure is  economy.  In  these  regions  of  high  air, 
intense  fatigue,  and  snow-water,  wine  is  at  once 
the  most  refreshing  and  the  heaviest  thing  among 
the  provisions.  And,  they  assert,  that  drunk  in 
this  manner,  one  litre  goes  as  far  iu  the  way  of  re- 
freshment, as  three  drunk  iu  mouthfuls  from  a  cuj). 
It  is  true;  but  the  first  efforts  of  the  duffer  are  apt 
to  end  in  landing  the  rod  stream  in  his  eye  or  on 
his  chin  which  impairs  the  economy  of  the  pro- 
ceeding.- From  "Izard  Hunting  iu  the  Spanish  Py- 
renees," by  Paul  Van  Dyke,  in  July  Scribner. 
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[  COPTBIGHTED,  1891.  J 

WEIGHT    OF    GALLON    OF    SPRING    WATER  (FILTERED). 

Bv  JERRY  LEAHEY,  Jr.,  Perth  Amboy,  N.  Y. 


Temp.  Fah.      United  States. 
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QUICKNESS   OF   STEAM  PRESSURE. 

Surprise  is  often  expressed  among  engineers  that 
steam  in  a  locomotive  at  high  speed  can  keep  up 


•with  the  piston,  or  rather  that  it  can  exert  any 
pressure  upon  it.  The  velocity  of  the  piston  at 
high  speeds  is  rising  1,200  feet  per  minute,  but  this 
speed  is  within  the  velocity  of  steam  per  foot  per  sec- 


ond, which  is  stated  by  various  writers  to  be  from 
600  feet  per  second  upward.  We  do  not  know  that 
an  reliable  data  exists  as  to  the  speed  of  steam 
per  second.—  The  Engineer,  N.  Y.  City. 
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'THE   REVIEW  OF  REVIEWS" 


This  is  the  title  ot  a  monthly  illustrated  paper, 
pubbshed  in  Kew  York  and  London  simultaneous- 
ly. The  August  number  of  this  "busy  man's  maga- 
zine" contains  a  heap  of  information  concerniug 
the  most  burning  questions  of  the  day.  The  pic- 
ture of  Albert  Edward,  the  Prin(!e  of  Wales,  Is  the 
frontispiece,  and  caricatures  of  his  "royal  nibs" 
adorn  other  positions  of  this  number.  Altogether 
it  is  a  royal  edition,  and  the  prince  is  favored  with 
a  "character  sketch  '  by  Editor  Wm.  T.  Stead,  who 
starts  oflE  with  the  prayers  constantly  offered  by  the 
Church  of  England  for  the  Queen's  Majesty  and  for 
the  Eoyal  Family.  And  it  is  calculated  that  the 
prayer  for  the  prince  has  "been  said  aloud"  so 
many  times:  "Eight  hundred  and  eighty  millions 
of  prayers,  and  as  answer  thereto,  the  Baccarat 
scandal  of  Tranby  Croft!"  The  prayers  of  the  A.  0. 
S.  E.  chaplains  are  bound  to  be  as  fruliful  of  good 
works  as  all  that  anyhow. 

Editor  Stead  investigated  the  Church  of  England 
prayers  just  as  an  electrician  calculates  the  effect 
of  an  electric  cuiTent,  or  tne  capacity  of  a  conduc- 
tor, and  his  conclusions  are  very  edifying. 

There  is  much  also  in  the  August  number.  "The 
Progress  of  the  World"  is  the  leading  article,  being 
on  Chicago  and  the  World's  Fair,  and  it  has  been 
reproduced  in  ail  the  leading  American  newspa- 
pers. There  are  "pictures  of  Col.  Davis  and  all 
the  leading  Fair  officials;  also  photos  of  other  prom- 
inent men — ancient  and  modern. 

Among  the  group  of  English  congregationalists, 
the  Eev.  Dr.  Parker,  of  the  London  City  Temple, 
very  appropriately  occupies  the  central  and  most 
honored  position. 

Marriage  is  evidently  a  failure  in  the  O'Shea- 
Parnell  matrimonial  alliance,  according  to  the 
showing  of  the  Review  of  Reviews.  Altogether,  this 
monthly  publication,  which  is  only  20  cents  a 
copy,  or  $2.  a  year,  is  in  touch  with  the  leading 
movements  of  human  affairs  on  this  mundane 
sphere,  and  takes  into  account  the  higher  as  well 
as  the  lower  environments  of  men  and  events. 


C.    A.  R. 

The  Detroit  encampment  of  the  Grand  Army  of 
the  Republic  passed  oil  happily.  The  reception  in 
the  capacious  rink  was  a  glorious  event.  When 
Gen.  Alger  (as  chairman)  called  upon  Kutherford  B. 
Hayes,  once  president  of  the  United  States,  the  vast 
audience  reached  its  highest  point  of  enthusiasm, 
except  when  Ex-President  Hayes  concluded  his 
speech. 

"Comrade"  Hayes  commenced  by  saying  that  the 
limitation  of  time  put  upon  him  was  undoubtedly 
due  to  tender  consideration  for  the  audience  as  well 
as  for  the  speaker.  It  was  impossible  to  discuss 
any  question  satisfactorily  m  ten  minutes.  But  the 
audience  did  not  want  to  hear  any  deep  discussion. 
The  music  of  the  flying  drumsticks  of  Mr.  Hender- 
shott  was  more  to  their  taste.  President  Hayes 
said  that  he  almost  pitied  the  women  and  young 
people  that  they  had  never  heard  the  inspiring 
music  of  the  battlefield  which  was  so  vividly  illus- 
trated by  Comrade  Hendershott.  The  President 
said  that  the  best  test  of  every  effort  was  to  ask, 
"What  has  come  of  it?"  He  had  been  looking  for 
years  for  a  single  sentence  into  which  could  be 
crowded  the  results  of  the  war  of  the  rebellion. 
What  had  the  country  gained?  As  the  best  ex- 
pression in  a  single  sentence  he  would  say  that  "we 
bad  gained  for  ourselves,  for  the  world,  for  the  fu- 
ture, for  all  manaind,  all  that  it  means,  the  United 
States  of  America." 


AT  THE  ENGINE. 


How  THE  Bbave  Men  Obey  Okders  Without 
Flinching  in  the  Engine  Room. 
The  light  from  the  electric  lamps  is  reflected  in 
patches  on  the  smooth  steel  beams  of  the  engine. 
In  and  out,  in  and  out,  like  shuttles  weaving,  work 
the  rods,  their  perfect  rhythm  of  motion  and  pre- 
cl=rion  of  movement  giving  no  hint  of  the  great 
speed  at  which  the  giant  vessel  is  cleaving  her 
way. 

Days  have  passed  without  a  signal  from  above, 
the  engines  throbbing  steadily.  Everything  is  re- 
pose; the  incessant  motion  of  the  machinery  is  so 


common  to  the  men  that  they  do  not  notice  it.  The 
deck  may  be  ever  so  noisy  and  these  men,  buried 
in  the  bowels  of  the  ship,  would  never  know  it. 

Suddenly  the  great  signal  gong  sounds  upon  the 
stillness  a  single  resonant  clang — stop.  The  engi- 
neer and  his  assistants  are  at  their  posts  in  an  in- 
stant; the  engines  stop.  This,  the  first  signal  for 
hours,  yes  days,  means  to  them  nothing,  but  that 
it  must  be  instantly  obeyed. 

It  may  be  a  man  overboard;  it  may  be  in  another 
instant  some  vessels  prow  will  cut  the  ship  in  two, 
or  the  ship  itself  will  crash  into  an  iceberg — they 
only  know  their  orders;  the  bell  has  spoken — stop. 

With  hands  upon  the  wheels  they  stood  waiting, 
every  nerve  strained,  in  utter  igaorance  of  what 
the  signal  means.  Soldiers  in  action  set  the  dan- 
ger; the  officers  on  deck  know  what  is  going  on; 
but  these  men  know  nothing  but  duty. 

A  moment  passes  without  word  in  that  narrow 
room.  Strong  hands  are  ready  for  the  next  order. 
It  comes,  "clang,  clang,"  "reverso  the  engine."  The 
lever  is  drawn  forward,  the  valves  open  and  obedi- 
ent to  the  touch  the  great  piston  rods  move  again. 

The  seconds  seem  ages,  one,  two  minutes  and  then 
— an  awful  crash,  a  grinding  and  the  vessel  staggers. 
"Clang"  goes  the  great  gong  and  still  at  the  posts 
quick  hands  stop  the  engine.  "Tlng-a-Ung-a-ling," 
"ting-a-ling-a-ling"— "quit  the  engine,"  comes  the 
signal. 

While  confusion  has  reigned  above,  these  silent 
men  have  stood  to  their  posts  until  this  order  came. 
They  rush  to  the  deck.  The  vessel  is  filling,  a  great 
hole  in  her  bow  from  the  collision  with  the  ice,  and 
all  hands  turn  to  the  life  boats. 

In  the  depths  of  a  steamer  where  that  great  heart 
of  man's  construction  beats  out  the  vessel's  life, 
true  heroism  is  to  be  found,  firm,  unquestioning 
obedience  to  oraers. — Henry  Facet  in  Short  Stories. 


CHARCOAL   AS   A  DISINFECTANT. 

Charcoal  is  one  of  the  best  agents  for  purifyiDg 
foul  water.  If  cistern  water  has  an  unpleasant 
odor  from  the  cistern  being  to  closely  covered  it 
may  be  made  as  sweet  smelling  as  when  fresh  by 
suspending  in  the  water  a  muslin  bag  containing 
one  or  more  pounds  of  charcoal  according  to  the 
size  ot  the  cistern.  A  mixture  of  powdered  char- 
coal, one  pound  to  four  pounds  of  plaster  of  paris, 
sprinkled  under  porches  or  in  damp  c  rners  will 
prove  an  excellent  disinfectant. 


ILLINOIS    STATE   FAIR   OF  1891. 


Secretary  Garrard,  of  the  state  board  of  agricul- 
ture, has  issued  the  following  circular: 

The  thirty-ninth  annual  Illinois  state  fair  will  be 
held  in  Jefferson  Park,  in  the  city  of  Peoria,  com- 
mencing Monday,  September  28,  and  ending  Fri- 
day, October  2,  1891. 

The  state  board  of  agriculture  refer  with  pride  to 
the  fairs  held  in  the  city  of  Peoria  in  the  past, which 
have  invariably  been  the  most  successful  ever  held 
in  the  state  of  Illinois,  if  not  on  the  Avestern  hemis- 
phere, in  point  of  excellence  of  the  exhibit,  the 
magnitnde  of  the  attendance  and  the  bountiful  re- 
turns for  their  labors. 

To  those  who  have  visited  the  Illinois  state  fair 
during  the  past  two  years  ver.y  little  need  be  said, 
but  we  desire  to  impress  upon  the  minds  of  those 
who  have  not,  the  following  points,  which  will 
commend  themselves  at  once: 

1.  The  Illinois  state  fair  never  scales,  rain  or 
shine;  all  premiums  will  be  paid  in  cash. 

2.  The  Illinois  state  fair  has  been  successfully  es- 
tablished for  thirty-eight  years. 

15.  The  Illinois  state  fair  offers  $30,000  in  premi- 
ums and  special  attractions. 

4.  The  Illinois  state  fair  grounds  surpass  any  la 
the  west  for  the  accommodation  of  visitors,  exhibit- 
ors and  live  stock. 

5.  The  Illinois  state  fair  is  the  great  blue  ribbon 
fair — the  supreme  court  of  all  the  fairs,  and  is  con- 
sidered by  the  eshibitors  of  horses,  cattle,  sheep, 
hogs,  poultry,  machinery,  etc.,  as  the  highest  tri- 
bunal of  award. 

G.  The  Illinois  state  fair  of  1891  promises  to  excel 
any  ever  held  in  the  state,  in  number  and  variet.y 
of  exhibits,  and  in  interest  to  exhibitors  and  those 
attending  the  fair. 

The  city  of  Peoria  is  beautifully  situated  on  the 
Illinois  river,  is  second  in  population  and  wealth  of 


the  cities  of  the  state,  and  has  a  national  reputation 
for  the  hospitality  and  enterprise  of  its  citizens. 
Its  railroad  facilities  are  unsurpassed  by  any  city  in 
the  state. 

Excursion  rates  of  one  fare  for  the  round  trip  will 
be  given  on  all  railroads  of  the  state.  Exhibits  of 
every  description  (except  race-horses)  will  be 
charged  one  tariff  rate  going  and  will  be  returned 
free  if  no  change  of  ownership  has  taken  place. 

Ample  provision  has  been  made  for  reaching  the 
fair  grounds. 

Regular  trains  will  run  every  half  hour  during 
the  day,  and  three  lines  of  street  cars  will  be  run 
during  the  day  and  until  midnight,  affording  a 
convenient  and  rapid  transit  to  and  from  the 
grounds. 

Members  of  the  press,  crop  correspondents,  offi- 
cers of  county  organizations  and  others  holding 
complimentary  tickets,  will  please  report  at  the 
president's  office  that  the  usual  courtesies  of  the 
Illinois  State  Board  of  Agriculture  may  be  extend- 
ed to  them. 

The  premium  list  has  been  carefully  revised,  and 
the  premiums  offered,  in  many  instances  have  been 
largely  increased  over  those  of  the  fair  of  1890. 
The  entry  books  will  be  open  at  the  fair  grounds  in 
the  city  of  Peoria,  on  Wednesday,  September  23, 
1891. 

We  confidentially  expect  to  entertain  300^000  peo- 
ple during  the  week  and  are  making  every  provis- 
ion for  their  comfort. 

For  further  information  address 

W.  C.  Gareaed,  Secretary, 

Springfield,  111. 


TO  COLORADO  VIA  BURLINGTON  ROUTE. 


ONLY  ONE  NIGHT  ON  THE  EGAD. 

Leave  Chicago  at  1:00  P.  M.,  or  St.  Louis  at  8:25 
A.  M.,  and  arrive  Denver  6:15  P.  M.  the  next  day. 
Through  Sleepers,  Chair  Cars  and  Dining  Cars. 
All  Railways  from  the  East  connect  with  these 
trains  and  with  similar  trains  via  Burlingtou  Route 
to  Denver,  leaving  Chicago  at  6:10  P.  M.,  St.  Louis 
8:15  P.  M.,  and  Peoria  at  3:20  P.  M,  and  8:00  P.  M. 
All  trains  daily. 

Tourist  tickets  are  now  on  sale,  and  can  be  had 
of  ticket  agents  of  all  roads  and  at  Burlington 
Route  depots  in  Chicago,  Peoria  and  St.  Louis. 

There  is  no  better  place  than  Colorado  for  those 
seeking  rest  and  pleasure. 


THE   LARGEST   STEAM  HAMMER. 

'  At  the  Bethlehem  Iron  Works,  Bethlehem,  Pa. 
there  is  a  steam  hammer  compared  with  which 
Nasmyth's  was  a  small  affair.  The  Bethlehem 
steam  hammer  is  the  largest  in  the  Avorld,  and  the 
following  descriijtion  thereof  comes  to  us  from  the 
New  York  Sun,  through  The  Locomotive: — 

The  hammer  building  is  situated  at  the  extreme 
eastern  end  of  the  works,  and  covers  ground  that 
was  formerly  an  island  in  the  southern  channel  of 
the  Lehigh  River,  the  river  having  been  turned 
from  its  course  to  make  a  site  for  the  structure.  It 
is  500  feet  long,  lighted  by  windows  at  the  sides  and 
a  lantern  in  the  roof,  and  besides  the  hammer  con  - 
tains  a  6,000-ton  hydraulic  bending  press  and  an  ar- 
mor-plate rolling  mill. 

The  haipmer  and  anvil  foundations  are  elaborate 
siJecimens  of  masonry.  A  pit  58  by  62  feet  large 
was  excavated  deep  down  below  the  water-level. 
Then  heavy  walls,  30  feet  high,  were  erected  on  a 
pile  foundation  along  the  northern  and  southern 
sides  for  the  hammer  frame  to  rest  on. 

In  the  space  between  these  walls  is  the  founda- 
tion for  the  anvil.  It  consists  of  piles  driven  to  bed 
rock,  with  a  timber  frame  on  top,  and  on  that  steel 
and  iron  slabs  arranged  iu  longitudinal  and  trans- 
verse layers.  On  this  the  anvil  was  built.  It  con- 
sists of  twenty-two  blocks  of  solid  cast  iron,  of  an 
average  individual  weight  of  seventy  tons,  arranged 
one  above  the  other,  in  pyramidal  shape.  The  top- 
most one,  on  which  the  material  to  be  forged  will 
rest,  is  faced  with  steel. 

The  space  between  the  anvil,  the  frame  support- 
ing the  hammer,  was  closed  with  cribbing,  which 
presents  a  surface  even  with  the  floor  line,  the  only 
visible  portion  of  the  entire  mass  of  oak  and  iron 
forming  the  anvil,  which  weighs  1,800  tons,  being 
the  steel-faced  anvil  block  capping  the  pyramid. 
This  block  is  wedge-shaped,  being  11  feet  long,  C 
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feet  wide  at  the  bottom,  and  2  at  the  top,  and  4i 
feet  high.  The  hammer  and  anvil  foundations  are 
in  no  way  interlaced;  the  danger  of  the  anvil  foun- 
dation giving  way  is  slight,  but  should  it  be  dis- 
placed by  the  powerful  blows,  the  hammer  and  its 
foundation  will  remain  secure. 

Superimposed  over  this  cyclopean  mass  of  mason- 
ry and  iron  work  is  the  hammer— huge,  substantial, 
and  powerful,  rising  to  the  height  of  90  feet. 

In  building  the  frame  which  supports  the  ham- 
mer there  are  first  two  castings  weighing  120  tons 
each  which  rise  somewhat  in  the  form  of  a  quarter- 
circle  on  the  inside,  but  almost  perpendicular  on 
the  outside,  to  form  an  arch  curving  gracefully 
over  the  anvil.  The  two  castings  are  known  tech- 
nically as  housings.  The  longitudinal  width  of  the 
hammer  frame  is  42  feet,  and  the  distance  from 
housing  to  housing  is  22  feet  on  the  floor  line  inside 
of  the  arch.  The  housings,  whose  bases  are  10  feet 
by  8,  are  clamped  to  the  foundation  walls. 

Above  the  first  arch  is  a  smaller  space  enclosed 
by  80-ton  castings.  These  two  castings  are  so  con- 
structed as  to  leave  a  space  ten  feet  wide  in  the  in- 
side of  the  frame  for  the  working  of  the  ram  or 
hammer  proper.  Above  these  is  the  steam  chest,  a 
large  and  heavy  casting  of  peculiar  shape.  The 
extraordinary  number  of  valve  holes,  notches,  and 
other  indentations  which  it  had  to  contain,  made  it 
the  most  difficult  casting  ever  turned  out  here.  On 
top  of  the  steam  chest  is  placed  the  huge  cylinder, 
24  feet  high,  with  an  internal  diameter  of  76  inches. 

Exactly  in  the  center  of  the  arch  formed  by  the 
housings  is  the  trip  or  ram,  an  enormous  mass  of 
metal  19i  feet  long,  10  feet  wide,  and  4  feet  thick, 
the  weight  of  which  is  almost  100  tons.  It  is  com- 
posed of  three  single  pieces,  the  lowest  of  which,  a 
large  block  of  iron  faced  with  steel,  is  called  the 
die.  It  is  the  die  that  will  strike  the  metal  being 
foreed.  The  ram  works  in  slides  arranged  along 
the  inside  of  the  housings,  the  C3  stings  of  the  sec- 
tion above  the  housings. 

Connecting  the  ram  with  the  piston  inside  of  the 
cylinder  is  the  piston  rod,  a  splendid  specimen  of 
perfectly  wrought  steel,  40  feet  long  and  16  inches 
iQ  diameter.  The  piston  has  a  stroke  of  16^  feet; 
which  is  the  height  that  the  die  can  be  raised  above 
the  anvil.  The  weight  of  die,  ram,  piston  rod,  and 
piston  together  amounts  to  125  tons.  The  cylinder 
is  single  acting,  the  steam  only  lifts  the  hammer, 
and  then  allows  it  to  fall  of  its  own  weight.  It  is 
when  this  mass  of  125  tons  is  dropped  from  the 
height  of  16i  feet  that  the  hammer  exerts  its  great- 
est power. 

The  weight  of  the  entire  mass  of  iron  and  steel 
used  in  the  construction  of  the  hammer  and  its 
frame  amounts  to  more  than  800  tons. 

Among  the  hammer's  accompaniments  for  hand- 
ling ingots  and  armor  plates  are  the  two  most  effi- 
cient and  pneumatic  cranes  ever  constructed.  They 
are  capable  of  carrying  300  tons  weight  each  and 
have  a  running  motion  on  their  trusses,  a  trans- 
verse motion  of  trolley,  a  hoisting,  a  turning,  and  a 
rolling  motion,  besides  three  or  four  others.  They 
are  apparently  able  to  do  almost  anything  but  turn 
a  somersault. 

The  hammer  will  be  used  principally  for  forging 
armor  plates  out  of  ingots,  which  are  made  of  steel 
in  the  casting  department,  and  weigh  from  20  to  100 
tons  each. 

When  in  operation  the  hot  ingots  will  be  laid  on 
the  anvil  and  held  there  by  the  cranes  and  shifted 
and  turned  by  porterbars. 

The  piston  will  be  forced  up  f  gainst  the  top  of 
the  cylinder  by  the  action  of  the  steam  introduced 
into  the  steam  chest  by  an  eight-inch  pipe  from 
the  boiler  house.  The  steam  will  then  be  shut  off 
and  exhausted  from  the  cylinder,  and  the  ponder- 
ous ram  will  drop  with  lull  force  on  the  ingot.  On 
account  of  the  extraordinary  power  of  the  hammer 
fewreheatings  will  be  necessary. 

The  giant  was  designed  by  Mr.  John  Fritz,  super- 
intendent of  the  works,  somewhat  after  the  hammer 
of  Schneider  &  Co.  of  La  Creusot,  France,  which, 
next  to  this  one,  is  the  largest  in  the  world. 


Map  of  the  United  States. 

A  large,  handsome  map  of  the  United  States,  mount- 
ed and  suitable  for  ofBce  or  home  use,  is  issued  by 
the  Burlington  route.  Copies  will  be  mailed  to  any 
address  on  receipt  of  12  cents  in  postage  by  P.  S. 
EusTiB,  Gen'l  Pasd.  Agent,  C,  B.  &  Q.  K.  E.,  Chicago,  111. 


CABLE  EOADS. 

An  Engineer,  perfectly  conversant  with  the 
German  system  of  cable-road  construction,  and 
owner  of  abundant  material  in  finished  rails,  and 
all  requisite  tools  and  appliances,  belonging  to  the 
business,  seeks  a  connection  with  an  appropriate 
firm  for  the  building  of  cable-roads,  on  a  basis  of  a 
salary  and  percentage.  Address 

KUDOLF  MOSSE, 

Dusseldorf,  Germany. 


TRADE  NEWS. 


Capt.  Frederick  Pabst,  president  of  the  Pabst  Brewing 
Co.,  Milwaukee,  has  ordered  the  Zell  improved  water 
tube  boilers,  for  a  capacity  of  3,100  h.  p..  for  his  new 
heating  and  lighting  plant. 

The  Ball  Engine  Co.,  of  Erie,  Pa.,  nave  issued  a  new 
illustrated  catalogue.  As  is  well  known,  the  Ball  Com- 
pany manufacture  simple,  tandem  compound,  cross 
cDmpound,  and  triple  expansion  engines,  and  they  are 
extensively  used  in  electric  lighting  stations,  electric 
railway  power  houses,  as  well  as  general  manufactor- 
ies. The  new  catalogue  is  well  printed,  on  good  paper, 
and  the  engravings  show  up  first-class. 

On  the  8th  inst.  the  Ball  Engine  Co.  shipped  eight  car 
loads  of  machinery  to  the  Key  West  Gas  Sc  Elect.  Lt.  Co., 
of  Key  West,  Fla. ,  consisting  of  three  large  engines,  two 
boilers,  pumps,  heaters,  condensers,  etc.  The  Key  West 
Elect.  Lt.  Co.  will  build  one  of  the  most  complete  plants 
in  the  South. 

"Modern  Home  Heating"  is  the  subject  of  an  illustra- 
ted catalogue,  pertaining  to  the  coming  season,  issued 
by  the  Herendeen  Manufacturing  Co. ,  of  Geneva,  N.  Y. , 
who  are  the  sole  makers  of  "The  Faultless  Furman" 
steam  and  hot  water  boilers.  This  is  the  1891-9:i  edition 
of  the  catalogue.  Beside  a  technical  description  of  the 
Furman  boilers,  an  effort  has  been  made  to  give  practi- 
cal information  on  how  to  correctly  proportion  radia- 
tion, and  how  to  find  the  cost  of  an  apparatus  complete, 
together  with  suggestions  on  ventilation,  and  on  the 
placing  of  radiators,  as  well  as  several  useful  tables  and 
plans  for  piping  houses  (for  heating). 

A  Caution. 

It  having  come  to  the  notice  of  the  undersigned  that 
their  patent  rights  are  being  infringed  upon,  intending 
purchasers  are  hereby  warned  that  all  such  infringe- 
ments will  be  duly  prosecuted. 

(Signed).  The  Pelton  Watee  Wheel  Co. 


CHICAGO,  MILWAUKEE  &  ST.   PAUL  RAIL- 
WAY. 


Electric  Lighted  and  Steam  Heated  Vestibuled  rrains, 
with  Westinghouse  Air  Signals,  between  Chicago,  St. 
Paul  and  Minneapolis,  daily. 

Electric  Lighted  and  Steam  Heated  Vestibuled  Trains 
between  Chicago,  Council  BlufiEs  and  Omaha,  daUy. 

Through  Vestibuled  Sleeping  Cars,  daUy,  between  Chi- 
cago, Butte,  Tacoma,  Seattle,  and  Portland,  Ore. 

Solid  Trains  between  Chicago  and  principal  points  in 
Northern  Wisconsin  and  the  Peninsula  of  Michigan. 

Daily  Trains  between  St.  Paul,  Minneapolis  and  Kan- 
sas City  via  the  Hedrick  Route. 

Through  Sleeping  Cars,  daUy,  between  St.  Louis,  St. 
Paul  and  Minneapolis. 

The  finest  Dining  Cars  in  the  World. 

The  best  Sleeping  Cars.  Electric  Reading  Lamps  in 
Berths . 

6,100  miles  of  road  in  Illinois,  Wisconsin,  Northern 
Michigan,  Iowa,  Minnesota,  Missouri,  South  Dakota 
and  North  Dakota. 

Everything  First-Class. 

First-Class  People  patronize  First-Class  Lines. 
Ticket  Agents  everywhere  sell  Tickets  over  the  Chi- 
cago, Milwaukee  and  St.  Paul  Rail  way. 


CONTRACTS  OPEN. 


Water- Works. —Sealed  proposals  will  be  received  by 
the  Chairman  of  the  Water  Supply  Committee  to  build  a 
system  of  water-works  for  this  place,  Gainesville,  FJa. , 
according  to  plans  and  specification  on  file.  Bids  will  be 
received  and  opened  on  September  1, 1891.  The  commit- 
tee reserves  the  right  to  reject  any  or  all  bids.  For  cop- 
ies of  plans  and  specifications  and  any  further  informa- 
tion address 

A.  J.  McAethue,  Chairman  Water  Supply  Committee. 


Steam  Heating. — Sealed  proposals  addressed  to  A.  P. 
Wooldridge,  Secretary  of  Board  of  Regents  of  the  Univer- 
sity of  Texas,  will  be  received  until  12  o'clock,  noon, 
August  22, 1891,  at  Austin,  Texas,  for  the  erection  of  a 
steam  heating  plant  for  the  university.  Plans  and  spec- 
ifications can  be  seen  at  oQice  of  Burt  McDonald,  at  Aus- 
tin, Tex.,  or  they  will  be  sent  to  bidders  upon  a  deposit 
of  f  5,  guaranteeing  their  return.  Right  is  reserved  to 
reject  any  or  all  bids  and  a  certified  check  for  $300  must 
accompany  each  bid. 

BuBT  McDonald,  Architect. 


Water- Works. — Sealed  proposals  will  be  received 
until  noon  of  Tuesday,  August  18th,  1891,  by  the  Trus- 
tees of  Water-Works  of  Eaton,  Ohio,  for  the  following 
items  for  the  Eaton  Water- Works: 

Eight  hundred  and  sixtv-tive  (865)  tons  of  cast-iron 
water  pipe,  ranging  from  four  (4)  to  twelve  (12)  inches 
diameter. 

Thirty-two  thousand  nine  hundred  and  five  (32,905) 
pounds  of  special  castings  for  above  pipe. 

Seventy-four  (74)  four  (4)  inch  double-nozzle  fire  hy- 
drants. 

Fifty-nine  (59)  stop  valves,  from  four  (4)  to  twelve  (12) 
inches  diameter,  and  fifty-nine  (59)  stop  boxes  for  above 
valves. 

Laying  of  above  pipe  and  setting  of  above  special  cast- 
ings, fire  hydrants,  stop  valves  and  stop  boxes. 

Brick  pumping  station  and  brick  chimney. 

Two  (8)  compound  condensing,  duplex,  direct-acting 
pumping  engines,  each  of  seven  hundred  and  fifty  thou- 
sand (750,000)  gallons  daily  capacity,  together  with  two 
return  tubular  boilers  and  all  appurtenances  necessary 
to  complete  said  machinery. 

One  (1)  steel  stand-pipe  twenty  (20)  feet  in  diameter 
and  eighty  (80)  feet  high. 

Ranged  rubble  foundation  pier  for  stand-pipe. 

Proposals  must  be  made  on  the  blank  forms  furnished 
by  the  Trustees  of  Water-Works,  and  all  legal  formalities 
must  be  complied  with  to  secure  consideration  of  the 
proposals. 

The  preliminary  bond  and  date  of  furnishing  materi- 
als and  completion  of  work  must  be  filed  to  constitute  a 
formal  proposal. 

Plans  of  above  work  may  he  examined  and  blank 
forms  of  proposal  and  specifications  can  be  obtained  at 
the  office  of  the  Trustees  of  Water-Works,  Eaton,  Ohio, 
or  the  office  of  the  Engineer,  rooms  21,  22  Glenn  Bui'.d- 
ing,  Cincinnati,  Ohio. 

The  proposals  must  be  sealed  and  addressed  to  the 
Trustees  of  Water- Works,  Eaton,  Ohio,  and  be  indorsed 
with  the  name  of  the  person,  firm  or  corporation  which 
makes  the  tender  and  be  accompanied  with  certified 
checks  payable  to  the  order  of  the  Trustees  of  Water- 


Works  as  follows: 

Water  pipe  and  special  castings  $.300 

Fire  hydrants   250 

Stop  valves   200 

Pipe  laying   300 

Pumping  station  and  chimney   200 

Pumping  machinery   300 

Stand  pipe   300 

Stand  )ilpe  foundation  200 


The  Trustees  of  Water-Works  reserve  the  right  to  re- 
ject any  or  all  proposals. 

Wm.  C.  McCabe,  Herman  Sandees,  Andeew  Heistand, 
Trustees  of  Water-Works,  John  W.  Hill,  Engineer,  Cin- 
cinnati, Ohio. 

Eaton,  Ohio,  July  20th,  1891. 


Pumping  Engine. — Sealed  tenders  will  be  received 
.it  the  office  of  the  Board  of  Water  Commissioners,  Wood- 
stock, Ont. ,  up  to  and  including  Saturday,  Aug.  15,  1891 ; 

1.  For  the  furnishing  and  erection  of  a  steam  pumping 
engine  of  2,000,000-gan.  capacity. 

2.  The  furnishing  of  pipe  and  laying  of  an  18-jn.  earth- 
enware conduit  about  17,000  ft.  m  length. 

3.  For  furnishing  hydrants  and  valves  required  in  the 
distribution  system. 

Specifications  and  all  information  pertaining  thereto 
can  be  obtained  from  the  engineer,  W.  M.  Davis,  Wood- 
stock. 

The  Board  reserves  the  right  to  reject  any  or  all  bids. 
All  tenders  to  be  addressed  to  the  undersigned. 

Geo.  C.  Eden,  Sec'y  of  Board. 


Water- Works. — Sealed  proposals  will  be  received  by 
the  City  Council  of  the  City  of  Washington,  Washington 
County,  Iowa,  until  12  o'clock  noon  of  the  17th  day  of 
August,  1891,  for  furnishing  material  and  constructing 
water-works  in  said  city. 

The  work  to  consist  of  a  building,  storage  reservoir  of 
30,000  gallons  capacity,  one  standpipe  14x110  feet,  one 
artesian  well  pump,  two  duplex  pumps,  capacity  of  600 
gallons  per  minute  each;  two  boilers,  50  horse  power 
each;  380  tons  cast-iron  pipe,  about  10  tons  specials,  38 
hydrants,  20  gate  valves. 

Bids  will  be  received  for  the  whole  or  any  particular 
branch  or  subdivision  of  the  work  and  materials  at  the 
option  of  the  bidders. 

Full  drawings  may  be  seen  in  the  ofiice  of  the  Oily 
Clerk  at  Washington,  Iowa,  or  in  the  oflice  of  Geo.  W. 
Wynn,  Consulting  Engineer,  at  Cedar  Rapids,  Iowa. 

For  copies  of  specifications  t.nd  form  of  proposals  ad- 
dress J.  J.  Kellogg,  City  Clerk,  Washington,  Iowa. 

The  right  to  reject  any  or  all  bids  is  reserved. 

J.  G.  HiSE,  Mayor.  V.  E.  Lamphere,  W.  S.  Reister, 
Frank  Stewart,  Aaron  Hise,  W.  N.  Hood,  Water  Commit- 
tee. 


Water-Conduit.— Sealed  proposals  will  be  received 
by  the  City  of  Savannah,  office  Water- Works.  Savannah, 
Ga. ,  until  eleven  (11)  o'clock  a.  m.,  Aug.  26,  1891,  for  the 
construction  of  a  Water  Conduit  of  masonry,  on  masonry 
and  timber,  having  an  internal  diameter  of  approximate- 
ly six  (6)  feet  and  a  length  of  three  thousand  (3,000)  feet, 
more  or  less,  all  to  be  in  accordance  with  general  speci- 
fications on  file  in  the  Water  OflBce  at  Savannah,  Ga.,  or 
which,  with  other  information,  can  be  obtained  from 
Thos.  T.  Johnston,  Consulting  Engineer,  at  Room  29,  No. 
171  La  Salle  St.,  Chicago,  III.  Proposals  must  be  made  in 
accordance  with  aforesaid  general  specifications.  Pro- 
posals must  be  accompanied  with  a  cash  deposit  of  two 
thousand  (S2,000)  dollars  or  a  certified  check  for  two 
thousand  (|2,000)  dollars  drawn  In  favor  of  the  properly 
authorized  agent  of  the  City  of  Savannah,  to  be  returned 
or  retained  in  accordance  with  the  general  specifications. 
No  proposal  will  be  entertained  unless  the  party  furnish- 
ing it  can  offer  evidence  satisfactory  to  the  Mayor  and 
Board  of  Aldermen  of  the  City  of  Savannah  of  his  ability, 
and  that  he  has  the  necessary  facilities,  together  with 
pecuniary  resources,  to  fulfill  the  conditions  of  the  con- 
tract and  the  specifications,  provided  such  contract 
should  be  awarded  to  him. 

The  right  is  reserved  to  reject  any  and  all  proposals 
not  deemed  to  the  best  interests  of  the  city. 

James  Manninq,  Superintendent 
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STRAIGHT  LINE  DOUBLE  VALVE  ENGINE. 


The  double  valve  engine,  shown  in  the  accom- 
panying electroplate,  (on  this  page)  and  put  on  the 
market  by  the  Straight  Line  Engine  Co.,  of  Syra- 
cuse, X.  T.,  differs  from  all  others.  Hence  an  ex- 
planation of  its  design  and  operation  cannot  fail  to 
be  specially  interesting. 

The  plan  of  this  engine  conforms  with  two  lead- 
ing ideas,  namely,  that  all  strains  go  in  straight 
lines,  and  that  any  structure  having  considerable 
length  and  breadth,  in  proportion  to  its  depth, 
must  be  supported  on  three  self-adjusting  points  of 
support,  to  be  free  from  torsion  when  resting  upon 
ar  unstable  foundation.  Absolutely  solid  founda- 
tions are  rare  and  costly;  but  however  much  one 
may  -'settle,"  or  go  out  of  true,  if  the  machine  rests 
on  three  points,  it  will  in  no  way  be  sprung  or 
warped,  we  are  positively  assured.  And  again,  if 
the  foundation  is  absolutely  unyielding,  the  three 
points  of  support  are  still  correct.  It  is  also  well 
to  bear  in  mind  that  when  a  line  of  strain  passes  di- 
rectly through  the  center  of  the  bar  that  resists  it, 
there  is  no  tendency  to  spring  or  bend  the  bar;  but 
where  the  strain  is  resisted  by  a  curved  frame,there 
is  always  a  tendency  to  spring. 
The  design  of  this  engine  is  believed  to  be  con- 


the  Straight  Line  Engine  works,  consists  of  a  flat 
seat,  circular  in  form,  having  a  semi- circular  open- 
ing through  it,  and  a  valve  whose  face  is  a  counter- 
part of  the  valve  seat,  which  may  be  rotated  half 
way  round  by  means  of  a  semi -circular  bevel  gear 
upon  its  surface  and  a  pinion.  When  the  valve  is 
set  in  such  a  position  that  the  two  openings  coin- 
cide, there  is  a  straight  way  passage  for  the  steam, 
and  when  turned  in  the  reverse  way  the  valve  is 
closed.  There  is  no  face  exposed  to  the  action  of 
the  steam  when  the  valve  is  open,  and  when  re- 
versed, none  exposed  to  rust.  Thus,  protected 
from  both  the  action  of  steam  and  rust,  the  faces 
remain  perfect  and  steam-tight  for  a  long  time  after 
the  warp  by  changes  of  temperature  has  been  taken 
out.  The  faces  being  flat,  they  can  be  refitted  by 
either  scraping  or  grinding,  more  readily  than  any 
other  form.  The  pinion,  by  which  the  valve  is 
rotated,  is  cast  on  the  stem,  and  that  made  a  steam- 
tight  joint  by  a  good  fit  of  the  stem  and  a  ground 
joint  at  the  shoulder,  or  packed  in  the  usual  way. 
The  threads  on  the  bush  which  screws  in  the  casing 
being  larger  than  the  pinion,  the  whole  handle  ar- 
rangement is  removed  together  for  shipment. 

The  Straight  Line  Engine  Co.  have  made  a  new 
departure  in  piston  construction.  The  main  char- 
acteristic is  that  the  packing  rings  are  of  what  they 


sistent  in  that  all  boundary  lines  are  straight,  end- 
ing in  graceful  curves;  all  cross  sections  of  station- 
ary parts  rectangular,  with  rounded  comers;  and 
all  moving  arms  and  levers,  double  convex,  wide 
and  thin,  with  the  longest  axle  in  the  direction  of 
the  greatest  strain.  Thus  the  designers  have  kept 
"the  fitness  of  things"  well  in  view. 

The  frame  of  this  engine  is  cast  in  one  piece  with 
the  cylinder  and  steam- chest.  While  this  proves 
to  be  an  expensive  way,  it  has  the  merit  of  remain- 
ing true  if  once  made  so,  it  is  said,  and  the  form 
being  such  as  to  place  the  metal  in  the  best  possible 
position  to  resist  the  strains,  and  as  the  amount  of 
metal  is  enormously  in  excess  of  that  required,  it  is 
believed  no  occasion  will  arise  when  any  one  hav- 
ing one  of  these  engines  will  wish  it  made  other- 
wise. 

The  objection  has  been  raised  that  additional  ex- 
pense will  be  incurred  when  it  becomes  necessary 
to  re-bore  a  cylinder;  but  provisions  are  made  for 
re-boring,  by  which  the  work  can  be  done  more 
cheaply  tban  in  ordinary  engines  where  the  cylin- 
ders are  removed  and  mounted  on  a  lathe — it  is 
maintained.  And  no  wear  can  take  place  at  the 
main  journals;  provision  is  made  for  facing  the 
valve  seats  without  Interfering  with  the  valve  ad- 
justment; the  lower  guide  for  the  cross-head  is  a 
separate;  casting,  fo  no  wear  comes  on  the  frame 
exc*;pt  in  the  bore  of  the  cylinder. 

The  throttle  valve  of  this  engine,  which  was  de- 
igned oy  the  lato  John  Coffin,  formerly  foreman  of 


have  designated  "limited  expansion,"  that  is  the 
ings  are  made  much  too  large  for  the  cylinder,  and 
then  sprung  in  with  considerable  force,  being 
pinned  in  that  position  and  the  outside  turned  to  a 
perfect  fit  to  the  cylinder.  The  pin-holes  in  the 
rings  are  afterward  fitted  to  admit  of  the  rings  be- 
ing compressed  while  not  allowed  to  expand.  En- 
gines smaller  than  ten-inch  cylinder  are  solid  with 
rings  sprung  in. 

The  piston  rod  packings  are  simply  Babbitt  metal 
bushings,  with  reamed  holes  slightly  larger  than 
the  rods,  so  as  to  be  a  free  sliding  fit.  But  when 
specially  requested  the  manufacturers  used  hemp 
packing  instead. 

The  cross-head,  which  is  of  steel  or  malleable 
iron  casting,  is  threaded  on  the  piston  rod  and  se- 
cured by  being  split  and  clamped  by  the  binding 
bolts.  The  wearing  surfaces  of  the  steel  castings 
are  faced  with  babbitt.  The  cross-head  pin  is  a 
hollow  steel  casting  made  fast  to  the  connecting  rod 
and  turns  in  two  adjustable  babbitt-lined  boxes  in 
the  cross-head.  The  object  of  this  is  to  secure 
lightness,  extra  wearing  surface,  to  prevent  side 
swinging  of  the  connecting  rod  at  the  fly  wheel 
end,  and  to  give  ready  means  of  oiling.  The  method 
of  oiling  is  by  two  fixed  sight  feed  oilers  without 
wicking.  The  oil  from  the  metal  points  is  taken 
off  by  metal  channels  and  conveyed  to  the  cross- 
head  pin  from  which  the  drip  is  conveyed  to  the 
lower  guide,  and  all  waste  oil  and  water  Is  retained 
in  the  baisin,  or  conveyed  away  in  an  overflow  pipe. 


The  rods  are  secured  to  the  cross-head  pins  by 
clamp  bolts  and  the  crank  boxes  are  hammered 
babbitt  metal  bored  and  scraped  to  fit.  Test  pins 
of  considerable  length,  ground  to  perfect  cylinders, 
are  put  in  each  end,  and  the  holes  tested  for  par- 
allelism and  truth,and  scraped  until  perfect  accura- 
cy is  secured. 

The  steel  crank  pin  and  shafts  forced  into  the 
large  bosses  of  the  two  wheels  form  a  solid  struct- 
ure, dividing  the  strain  equally  between  the  bear- 
ings, and  giving  an  opportunity  to  balanca  the  re- 
ciprocating parts  properly,  while  furnishing  a 
support  for  the  governor  and  relieving  the  main 
bearings  of  a  good  part  of  the  thrust  of  the  piston. 
The  crank  pin  is  oiled  while  the  engine  is  in  motion 
by  means  of  the  eccentric  chamber  on  the  outside 
of  one  of  the  balance  wheels  and  the  holes  drilled 
through  the  crank  pin.  The  waste  oil  from  the  in- 
ner end  of  one  of  the  main  bearings  finds  its  way  to 
the  crank  pin  also,  so  that  the  main  bearing  is  sure 
to  run  dry  before  the  crank  pin  does.  The  wearing 
surface  of  the  crank  and  main  journals  are  made 
exactly  of  the  same  length  as  the  wearing  surface 
m  the  babbitt-lined  boxes,  and  as  the  main  shafts 
and  crank  have  one-quarter  inch  play  through  the 
boxes,  grooves  are  turned  in  the  shafts  and  cranks, 
so  that  the  boxes  can  over-run.  The  ends  of  the 
shafts  are  reduced  to  the  size  of  standard 
shafting,  one  size  smaller  than  the  bearings. 
The  waste  oil  thrown  from  the  cranks  of 
high-speed  engines  has  always  been 
source  of  great  annoyance,  and  one  which 
the  Straight  Line  Engine  Co.  say  they  have 
succeeded  in  pretty  effectually  overcoming 
by  recessing  the  inner  surface  of  the  wheel 
rims  so  as  to  catch  the  oil  and  there  retain 
it  until  the  engine  is  stopped,  or  from 
which  it  can  be  wiped  while  the  engine 
is  in  motion. 

Details  of  the  main  journal  boxes,  and  of 
the  governor,  eccentric,  valve  motion,  and 
the  valve,  together  with  the  exhaust,  ped- 
estals, etc.,  are  given,  with  illustrations,  in 
the  company's  illustrated  catalogue,  which 
may  readily  be  obtained  by  those  in- 
terested. 

This  article  cannot  be  concluded  better 
than  by  giving  the  "pedigree"  of  this  en- 
gine. It  was  built  as  an  experiment  in 
1871.  A  second  "edition"  appeared  at  the 
Cornell  University  in  1875,  where  it  is  stiU 
used  experimentally.  In  1879  the  first  en- 
gine was  changed  by  the  introduction  of  a 
governor  of  the  present  form,  and  on  Jan- 
uary 1, 1880,  an  upright  rolling  mill  engine 
was  built  by  Sweet's  Manufacturing  Com- 
pany, which  has  been  in  constant  service 
since.  On  February  1,  1880,  the  Straight 
Line  Engine  Company  was  organized,  since 
which  time  they  have  been  building  the  engine 
known  by  this  name. 

While  this  engine  has  always  maintained  the 
original  characteristics,  that  is,  a  frame  consisting 
of  two  straight  arms  running  from  cylinder  to  the 
main  bearings  with  the  balance  wheels  between, 
and  the  whole  resting  on  three  self-adjusting  points 
of  support;  they  have,  from  time  to  time,  made  such 
changes  as  experience  indicated  would  make  a 
more  perfect  machine.  Many  of  the  changes  have 
been  in  the  direction  of  simplicity,  and  all  to  make 
it  more  complete. 

At  the  works  of  the  Straight  Line  Engine  Co. , 
during  the  A.  O.  S.  E.  convention,  the  engineers 
were  shown  ore  of  the  company's  new  double  valve 
100  h.p.  engines  on  the  testing  floor  under  steam 
with  both  indicators  and  prony  brake  in  operation. 
As  steam  was  taken  from  the  boiler  running  the 
works,  only  enough  for  sixty  horse  power  was  avail- 
able, and  with  this  load  on  the  prony  brake,  while 
the  engine  was  running  220  revolutions,  by  a  trip 
on  the  brake,  the  entire  load  was  thrown  off  instant- 
ly. When  this  was  done  no  possible  variation  in 
speed  could  be  detected,  and  except  for  a  change 
in  sound  of  exhaust,  which  seemed  to  change  at  the 
same  instant,  no  one  could  possibly  detect  that  the 
load  had  been  removed.  During  the  time  the  load 
was  thrown  off  the  indicator  pencils  were  held  on 
the  papers  and  in  some  cases  only  two  and  in  others 
three  intermediate  lines  appeared  on  the  cards, 
showing  that  the  governor  changed  its  position  as 
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readily  as  the  increase  in  the  speed  of  the  wheels. 
The  change  from  loaded  to  light  was  a  trifle  less 
than  2j'o.  The  governor  can  be  set  to  govern  at  any 
degree  of  sensitiveness,  but  2%  is  considered  by 
builders  to  meet  practical  requirements. 

Another  experiment  shown,  that  interested  the 
engineers  quite  as  much  as  the  foregoing,  was 
starting  the  cards  with  the  engine  running  light, 
holding  on  the  pencils  and  then  applying  the  load 
gradually,  or  as  nearly  so  as  could  be  done  by  the 
operator  screwing  up  the  prony  brake  with  an  open 
end  wrench.  Time  did  not  permit  seeing  the  large 
number  of  interesting  and  novel  things  which  this 
company  always  takes  special  pains  to  show  and 
explain. 

We  received  cards  taken  by  some  of  the  visiting 
engineers,  while  at  the  Straight  Line  Engine  Works. 
But  as  neither  of  them  showed  the  action  with  the 
load  removed,  we  applied  to  the  company  for  such 
a  card.  Not  having  an  engine  of  the  same  kind  on 
the  testing  floor  they  sent  us  one  taken  from  a  sin- 
gle valve  engine,  in  addition  to  the  one  previously 
received. 

Fig.  1  shows  card  from  the  double  valve  engine, 
14x16  running  220  revolutions,  with  the  engine  run- 
ning to  speed  light  and  an  increasiug  load  up  to  60 
h.p.,  applied  by  screwing  up  prony  brake. 


tion  of  engineer  as  to  his  ability  and  qualifications 
for  running  an  engine  and  boiler  with  safety. 

According  to  the  laws  of  the  State,  every  owner, 
agent  or  lessee,  of  a  steam  boiler  or  boilers,  in  the 
city  of  New  York,  shall  anually  report  to  the  board 
of  police,  the  location  of  said  boiler  or  boilers,  and, 
thereupon,  the  ofllcers  in  command  of  the  sanitary 
company  shall  detail  a  practical  engineer,  who 
shall  proceed  to  inspect  such  steam  boiler  or  boil- 
ers, and  all  apparatus  and  appliances  connected 
therewith. 

When  a  notice  is  received  from  any  owner  or 
agent  that  he  has  one  or  more  boilers  for  inspec- 
tion, a  printed  blank  is  returned  to  him  stating 
that  on  the  day  named  therein  the  boilers  will  be 
tested,  and  he  is  asked  to  make  full  preparation  for 
the  inspection  by  complying  with  the  following- 
rules: 

Be  ready  to  test  at  the  above  name  time. 
Have  boiler  filled  with  water  to  safety  valve. 
Have  IJ  inch  connection. 
Have  steam  gauge. 

Steam  allowed  two-thirds  amount  of  hydrostatic 
pressure. 

More  particularly  stated,  the  following  have  been 
adopted  by  one  or  more  Inspection  Companies. 
How  TO  Prepare  for  Steam  Boiler  Inspection. 


three  gaugs  are  working  on  the  Wurttemberg  side. 
The  vast  material  necessary  for  the  building  of  the 
line,  consisting  of  especiallj'  constructed  telegraph 
poles,  cross-bars  and  insulators  having  arrived  on 
the  spot  in  good  time,  and  aided  by  the  practical 
and  energetic  measures  of  the  employes  engaged 
upon  the  work,  nearly  all  the  telegraph  poles  along 
the  whole  line  are  in  their  places.  In  spite  of  un- 
usual difficulties  connected  with  the  mountainous 
nature  of  the  soil  having  had  to  be  surmounted. 
Thanks  to  the  exertions  of  the  firm  of  Hesse  Sohne, 
Heddernheim,  who  delivered  the  necessary  quantity 
of  above  1,200  tons  of  copper  wire  at  the  respective 
places  within  the  space  of  a  few  days.  Not  less 
than  750  kegs  of  oil  will  be  necessary  to  fill  the  in- 
sulators. There  Is  now  every  reason  to  believe 
that  the  three  wires  of  about  120  miles  each  will  be 
fixed  and  in  working  order  before  the  end  of 
August. 


POWER   HACK  SAW. 


The  Millers  Falls  Co.,  93  Eeade  stieet,  New  York, 
recently  placed  a  useful  power  hack  saw,  of  which 
the  cut  in  this  column  is  an  Illustration,  on  the 
market. 

This  saw,  as  seen  in  the  cut,  is  made  to  run  with  a 


Fig.  2  shows  single  valve  engine,  11x14  running 
275  revolutions,  with  70  h.p.  load  with  prony  brake 
thrown  off  Instantly  to  25  h.p.,  the  brake  not  having 
slack  enough  to  throw  the  load  entirely  ofl. 


THE    INSPECTION    OF    STEAM  BOILERS.* 

Let  it  be  clearly  understood  that  if  there  were  no 
steam  generators  using  steam  under  pressure  there 
would  be  no  boiler  Inspection,  and  no  licensing  of 
engineers;  it  requires  no  license  to  be  a  machinist 
or  a  machine  tender,  no  more  would  a  license  be  es- 
sential to  run  a  steam  engine,  except  it  were  con- 
nected with  the  boiler.  The  danger  to  the  public 
arising  from  their  use  requires  that  the  care  and 
management  of  high  pressure  steam  boiler  shall  be 
in  hands  of  careful,  experienced  and  naturally  in- 
genious men,  hence  it  is  on  the  affairs  of  the  boiler 
room  that  the  first  tests  are  made,  as  to  the  worthi- 
ness of  an  aspirant  for  an  engineer's  license,  hence 
too,  the  success  of  many  firemen  in  obtaining  the 
preference  over  engine-boilers  or  school  graduates, 
in  the  line  of  promotion  as  steam  engineers. 

The  inspection  laws  of  the  various  states  and  cit- 
ies are  framed  after  substantially  the  same  leading 
ideas,  and  in  presenting  one,  the  others  may  be  as- 
sumed to  be  nearly  the  same. 

The  special  province  of  the  Steam  Boiler  Inspec- 
tion and  Engineers' Bureau  in  the  police  depart- 
ment, in  New  York  City,  is  to  inspect  and  test  all 
the  steam  boiler's  in  the  city,  at  certain  stated  per- 
iods, and  to  examine  every  applicant  for  the  posi- 

From  Maxims  and  Instructions  for  the  Boiler  Uoom,  Part  V. 
Published  by  Tbeo.  Audel  &  Co.,  'Jl  Liberty  St.,  New  York. 
Price  an  cents  each  of  ten  i)arts. 


1.  Haul  fires  and  all  ashes  from  furnaces  and 
ash  pits. 

2.  If  time  will  permit,  allow  boiler  and  settings 
to  cool  gradually  until  there  is  no  steam  pressure, 
then  allow  water  to  run  out  of  boilers.  It  is  best 
that  steam  pressure  should  not  exceed  ten  pounds 
if  used  to  blow  water  out. 

3.  Inside  of  boiler  should  be  washed  and  dried 
through  manholes  and  handholes  by  hose  service 
and  wiping. 

4.  Keep  safety  valves  and  gauge  cocks  open. 

5.  Take  off  manhole  and  handhole  plates  as  soon 
as  possible  after  steam  is  out  of  boiler,  that  boiler 
may  cool  inside  sufficiently  for  examination;  also 
keep  all  doors  shut  about  boilers  and  settings,  ex- 
cept the  furnace  and  ash  pit  doors.  Keep  dampers 
open  in  pipes  and  chimneys. 

6.  Have  all  ashes  removed  from  under  boilers, 
and  fire  surfaces  of  shell  and  heads  swept  clean. 

7.  Have  spare  packing  ready  for  use  on  man- 
hole and  handhole  plates,  if  the  old  packing  is 
made  useless  in  taking  off  or  is  burned.  The  boil- 
er attendant  is  to  take  off  and  replace  these  plates. 

8.  Keep  all  windows  and  doors  to  boiler  room 
open,  after  fires  are  hauled,  so  that  boilers  and  set- 
tings may  cool  as  quickly  as  possible. 


belt,  and  is  adapted  to  their  10, 11  and  12  inch  star 
hack  saw  blades.  One  blade  used  in  this  frame  will 
do  ten  times  as  much  work  as  is  usually  done  with 
it  by  hand,  it  is  claimed,  as  the  speed  and  pressure 
are  regulated  and  uniform.  One  blade  will  cut  off 
a  steel  shaft  five  Inches  in  diameter  several  times. 
It  runs  forty  strokes  per  minute,  and  does  Its  work 
without  attention.  The  material  to  be  sawed  is  held 
firmly  in  the  clamp,  and  the  saw  works  clear  of  the 
top  of  the  bench  frame. 

The  manufacturers  are  using  five  of  these  ma- 
chines in  their  own  factory,  and  would  not  do  with- 
out them  for  many  times  their  cost,  they  say. 
Others  who  are  running  them  feel  the  same  way,  by 
all  account. 


THE     NATIONAL    ASSOCIATION    OF  FIRE 
ENGINEERS. 


INTERNATIONAL  ELECTRIC  EXHIBITIONS, 
FRANKFORT,  GERMANY.  1891. 


The  work  of  transmitting  300  h.  p.  at  a  distance 
of  120  miles  upon  the  line  Lauffen-Frankfort,  which 
was  begun  about  the  middle  of  July,  is  progressing 
very  favorably.  On  the  line  Frankfort-Jagstfeld 
which  is  being  built  by  the  Imperial  government, 
light  gangs  of  workmen  are  busily  engaged  whilst 


The  association  held  a  convention  at  Springfield, 
Mass.,  last  week.  'i'hey  elected  these  officers: 
President,  A.  P.  Lesnure,  of  Springfield,  Mass.; — 
vice  presidents,  Alabama,  H.  T.  Muller;  Tennessee, 
Charles  Whiteside;  Kentucky,  Edward  Hills;  Mis- 
souri, G.  C.  Hale;  Kansas,  A.  G.  Waldem;  Ohio,  M. 
E.  Crowfoot;  Illinois,  James  O.  Hili;  Michigan,  L. 
E.  Bentlcy;  Indiana,  H.  M.  Godfrey;  Iowa,  G.  M. 
Kellogg;  Wisconsin,  F.  M.  French;  Minnesota,  John 
Jackson;  Nebraska,  J.  J.  Gallagan;  Colorado,  Julius 
Pierce;  Texas,  Don  B.  Adams;  Secretary,  H.  A. 
Hills;  Treasiu-er,  D.  C.  Larkin. 

The  salary  of  Secretary  Hills  was  increased  to 
$800,  and  it  was  voted  to  recommend  him  to  the 
managers  of  the  Columbian  Exhibition  in  1893  as 
superintendent  of  the  fire  department  exhibit. 
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WORLD'S  COLUMBIAN  EXPOSITION. 


Machinery  Hall. 
Tlie  accompanying  cut  represents  the  machinery 
hall  for  machinery  exhibits  at  the  World's  Fair. 
From  figures  received  from  Chief  Burnham  (of  the 
Construction  Department),  through  the  Depart- 
ment of  Publicity  and  Promotion,  it  appears  that 
the  Machinery  Building,  which  is  already  in  course 
of  construction,  will  occupy  ground  space  measur- 
ing 850  by  500  feet,  as  stated  in  a  previous  article 
■which  we  published,*  with  map.  This  building  is 
to  be  spanned  by  three  arched  trusses,  and  the  in- 
terior will  present  the  appearance  of  three  railroad 
train  houses,  side  by  side,  surrounded  on  all  tbe 
four  sides  by  a  50-foot  gallery.  The  trusses  are  to 
be  built  separately,  and  so  that  they  can  be  tiiknn 
down  and  sold  for  use  as  railroad  train  houses,  and 
it  is  hoped  to  have  iron  trusses  instead  of  cheaper 
ones,  which  may,  however,  be  necessary.  In  each 
of  these  three  long  naves  there  is  to  be  an  elevated 
traveling  crane,  running  from  end  to  end  of  the 
building.  These  will  be  useful  in  moving  ma- 
chinery, and  when  the  Exposition  opens  platforms 
will  be  placed  on  them,  and  visitors  will  view  from 
these  the  entire  exhibition,  at  a  great  saving  of 
tramping. 

Shafting  for  power  wiU  be  carried  on  the  same 
posts  which  support  these  traveling  bridges.  Steam 
power  will  be  used  throughout  this  main  builcing, 
and  this  steam  will  be  supplied  from  a  main  power 
house  adjoining  the  south  side  of  the  building. 
The  exterior  towards  the  stock  exhibit  and  the 
railroad  is  to  be  the  plainest  description.  On  the 
two  sides  adjoining  the  grand  court,  the  exterior 


annex  a  mill  or  foundry  will  be  considered  the 
model  for  construction.  It  is  all  to  be  built  of  wood 
in  the  most  simple  and  economical  manner.  Its 
shape,  however,  is  peculiar.  It  is  to  be  annular  in 
form,  the  outer  diameter  being  800  feet  and  the 
inner  diameter  0  feet.  The  building  will  have  a 
nave  100  feet  wide,  with  a  50-foot  wide  leanto  in  one 
story  on  the  inside,  and  a  50- foot  wide  leanto  on 
the  outside.  Within  the  inner  circle  will  be  a  park 
in  which  visitors  latigued  by  the  hum  of  machinery 
may  rest.  The  annular  form  chiefly  commends 
itself  1  ecaus3  a  circuit  electrical  railway  can  run 
continuoui-ly  around  the  entire  main  nave,  andpas- 
sengei  s  i  i  it  can  thus  see  the  entire  exhibit  without 
leaving  the  car^;  and  machinery  can  be  easily 
moved  b ,  this  means.  The  power  will  be  trans- 
mitted by  shafting  crossing  the  building  at  each 
bay,  with  a  motor  at  each  shaft.  The  electrical 
power  will  be  i  sed  iu  the  annex,  and  the  steam 
power  i  1  the  n  a  in  Maebinery  building. 

Attached  to  this  great  annex  will  be  the  power 
house,  convenient  to  the  tracks  for  coal  supply, 
etc.,  contaiaing  an  immsnse  display  of  boilers, 
while  in  the  iidjoining  portion  of  the  annex  build- 
ing will  be  establisljed  the  enormous  plant  of  en- 
gines and  dvnamos.  This  will  probably  be  the 
largest  and  most  interesting  display  of  electrical 
power  ever  made.  It  is  possible  that  gas  will  be 
used  instead  of  coal  for  fuel  beneath  the  boilers. 


STRENGTH    OF  BOILERS. 


Machinery  Hall — World's  Columbian  Exposition. 


will,  however,  be  rich  and  palatial.  All  the  build- 
ings on  this  grand  piazza  are  designed  with  a  view 
to  making  an  effective  background  for  displays  of 
every  kind,  and  in  order  to  conform  to  the  general 
richness  of  the  court,  are  enriched  with  colonnades 
and  other  architectural  features. 

The  design  follows  classical  models  throughout, 
the  detail  being  borrowed  from  the  Piennai.sance  of 
Seville  and  other  Spanish  towns  as  being  appropri- 
ate to  a  Columbian  celebration.  As  in  all  the  other 
buildings  on  the  court,  an  arcade  on  the  first  story 
permits  passage  around  the  building  under  cover; 
and  as  in  all  the  other  buildings  the  fronts  will  be 
formed  of  "staff,"  colored  to  an  ivory  tone.  The 
ceilings  of  the  porticoes  will  be  empliasized  with 
strong  color. 

\  colonnade  with  a  cafe  at  either  end  forms  the 
connecting  link  between  Machinery  and  Agricul- 
tural halls  and  in  the  center  of  this  colonnade  is  an 
archway  leading  to  the  exhibits.  From  thisportico 
there  will  be  a  view  nearly  a  mile  in  length  down 
the  lagoon,  and  an  obelisk  and  fountain  placed  in 
the  lagoon  between  the  two  buildings.  Agriculture 
and  Machinery,  will  form  a  fitting  southern  point 
to  this  vista. 

The  machinery  annex  will  be  placed  in  the  rear 
of  the  Administration  building  and  in  the  loop 
formed  by  the  railroad  tracks,  as  stated  in  our  pre- 
vious article.  It  will  be  entered  by  tunnels  or  sub- 
ways, as  well  as  by  bridges,  from  Machinery  hall, 
and  the  buildings  for  Administration,  Mines  and 
Transportation.  It  is  to  be  a  very  large  but  very 
simple  building.  While  in  the  main  Machinery 
building  a  railroad  train  house  is  the  type,  in  the 


and  in  that  case  a  building  will  be  prepared  for 
making  this  gas.  Some  figures  giving  an  idea  of 
the  enormousness  of  this  proposed  power  plant 
were  given  in  our  last  issue,  (page  64.) 

There  was  a  little  hitch  in  the  Construction  De- 
partment last  week.  The  Commission  thought  the 
Directory  had  overstepped  its  rights  by  authoriz- 
ing Chief  Burnham  to  contract  for  engines.  On 
Monday,  however,  everything  was  smoothed  over, 
and  the  engines  contracted  for  will  soon  be  in  place. 
Part  of  the  contract  is  that  these  engines  will  be 
"on  exhibition"  while  furnishing  power,  when  the 
Exposition  opens. 

The  following  important  resolution  was  passed  by 
the  Board  of  Control  of  the  Commission: 

Resolved,  That  it  is  the  judgment  and  opinion  of 
this  board,  and  it  is  hereby — in  so  far  as  it  may  law- 
f  illy  do  so— declares  that  the  fact  of  such  boilers, 
engines,  or  other  machinery  or  appliances  as  shall 
be  procured  and  located  by  the  directory  of  the 
World's  Columbian  Exposition,  being  by  them  de- 
voted to  the  supply  and  distribution  of  adequate 
power,  light,  and  heat  for  the  exposition  buildings, 
shall  not  preclude  the  entry  of  the  same  by  the 
owners  thereof  as  competitive  exhibits  in  the  classes 
to  which  they  may  severally  belong,  subject,  how- 
ever, as  to  the  classification  and  installation  there- 
of, to  ttie  rules  and  regulations  prescribed  by  au- 
thority of  the  National  Commission. 


The  tendency  of  the  pressure  within  a  steam 
boiler  is  to  force  the  material  into  the  shape  of  a 
perfect  sphere.  Experiments  have  been  tried  by 
making  models  of  various  shapes  of  steam  boilers 
of  an  elastic  material,  such  as  rubber,  and  then 
pumping  air  inside  so  as  to  produce  pressure  of  any 
desired  amount  and  noting  the  effect  in  altering 
the  shape.  By  this  plan  the  theoretical  calculations 
have  been  tested  and  proved  to  be  correct. 

In  a  cylindrical  boiler  the  ends,  if  made  hemis- 
pherical, will  require  no  stays,  but  if  fiat,  must  be 
stayed  in  order  to  enable  them  to  resist  the  same 
pressure  as  the  cylindrical  part.  In  a  cylindrical 
boiler  of  any  given  diameter,  the  strain  tending  to 
rupture  the  shell  depends  upon  the  diameter  and 
the  pressure,  and  is  found  by  multiplying  the  pres- 
sure and  diameter  together.  In  making  such  cal- 
culations, it  is  absolutely  necessary  that  the  same 
standard  of  units  be  used.  If  the  pressure  be 
taken  in  pounds  per  square  inch,  then  the  diameter 
must  be  measured  in  inches,  and  it  will  be  found 
convenient  to  assume  one  inch  as  the  length  of  the 
strip  of  the  shell,  the  strain  upon  which  is  to  be 
calculated. 

Let  the  shell  be  sixty  inches  in  diameter,  and  the 
pressure  one  hundred  pounds  per  square  inch, 
what  is  the  strain  produced  tending  to  rupture  the 
cylindrical  shell?  Sixty  pounds  X  one 
hundred  is  six  thousand  pounds.  This, 
however,  bears  equally  on  two  sides  of  the 
shell,  tending  to  break  the  cylindrical  hoop 
into  two  equal  parts;  hence  the  strain  on 
each  side  is  three  thousand  pounds.  Had 
the  cylinder  been  thirty  inches  diameter 
instead  of  sixty,  the  strain  produced  by 
the  same  pressure  would  only  have  been 
one-half  that  amount.  It  is  important  here 
to  consider  what  is  meant  by  apressure  of 
100  pounds  per  square  inch.  It  is  100 
pounds  and  the  pressure  of  the  atmos- 
phere, or  about  115  pounds,  but  as  the 
preasure  of  the  atmosphere  is  on  the  outside 
as  well,  it  is  ususally  left  out  of  the  count. 

Experiments  are  now  being  made  with 
a  steam  boiler  formed  of  one  shell  within 
the  other.  Each  contains  its  own  supply 
of  water,  and  has  its  own  safety  valve  and 
connections.  In  the  inner  one  the  steam 
pressure  used  is  500  (pounds  per  square 
inch,  in  the  outer  one  it  is  200  pounds. 
By  this  means  the  pressure  producing 
strains  on  the  plates  of  the  inner  one  is 
reduced  to  300  pounds,  and  as  it  is  smaller 
in  diameter  than  the  outer  shell,  the  total 
strain  on  each  shell  may  be  made  the 
same. 

In  the  boiler  sixty  inches  diameter  100  pounds 
pressure  as  shown  on  the  steam  guage  was  shown  to 
produce  a  strain  of  3,000  pounds  on  each  inch  of 
the  length  of  the  shell.  What  is  there  to  resist 
this?  The  thickness  of  the  plate,  or  rather  the 
amount  of  metal  left  after  the  rivet  holes  have  been 
made  on  it. 

In  single  riveted  seams  the  strength  may  be 
taken  at  one-half  that  of  the  solid  plate,  and  in 
double  riveted  seams  at  seven- tenths  of  the  solid 
plate.  If  the  plate  be  three-eighths  of  an  inch 
thick  and  the  strength  of  the  plate  60,000  pounds 
per  square  inch,  then  the  strength  of  the  double 
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riveted  joint  will  be  60,000  x  —  X  —  =  15,750.  The 
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strain  was  found  to  be  3,000,  and  the  strength  to 
resist  it  15,750,  or  a  little  more  than  five  times. 
This  is  a  very  common  difference  and  is  called  the 
factor  of  safety.  It  is  common  to  have  in  new 
boilers  a  factor  of  safety  of  6,  or  5  or  sometimes  4. 
The  necessity  for  having  such  a  difference  between 
the  strength  and  the  strain  arises  from  imperfections 
in  workmanship,  and  uncertainty  as  to  the  actual 
strength  of  the  particular  plates.— Canadian  Elec- 
IricalNcivn. 


*Bee  th*!  AmekicahKnoinbbr  for  April  in,  mil 


A  Chicago  saloonkeeper  has  failed.  He  is  sus- 
pected of  having  conformed  to  the  lav/.-Boalon  News. 


Electrical  coal  cutters  are  rapidly  replacing  hand 
labor  in  many  mines.  Not  only  is  it  possible  lo  do 
the  work  more  cheaply,  but  there  is  a  decided  sa- 
ving of  coal,  due  to  the  small  height  of  the  un- 
dercut. 
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WORLD'S   FAIR   MACHINERY   AND  MAN- 
UFACTURES BUREAUS. 

In  anotlier  part  of  this  issue  we  give  a  view,  with 
full  description,  of  the  Machinery  Building  that  is 
being  built  on  the  Exposition  grounds. 

The  Machinery  Bureau  is  now  in  full  swing,  Mr. 
L.  W.  Robinson,  of  the  United  States  Navy,  having 
been  appointed  its  Chief. 

Mr.  James  Allison,  of  Cincinnati,  has  been  ap- 
pointed  Chief  of  the  Department  of  Manufactures. 
This  appointment  caused  some  surprise,  inasmuch 
as  Mr.  Allison  is  not  very  prominently  known 
(hitherto)  in  the  mechanical  world.  But  he  may 
be  the  best  man  for  the  place,  for  all  that.  The 
American  Machinist  (laboring  under  the  supposi- 
tion that  Mr.  Allison  is  Chief  of  the  Machinery 
Bureau)  has  no  hesitation  in  expressing  regret 
that  a  man  with  full  knowledge  of  machinery, 
combined  with  administrative  ability,  was  not 
found  and  appointed,  instead  of  a  plumber,  as  Mr. 
Allison  is  described. 

They  say:  "Mr.  AUison,  according  to  a  published 
account,  the  correctness  ot  which  has  been  certi- 
fied to  us,  was  apprenticed  early  in  life  to  a  plumb- 
er, and  after  serving  one  year  of  his  apprentice- 
ship, went  into  the  army,  finishing  his  term  of  ap- 
prenticeship at  the  close  of  the  war.  He  became  a 
foreman  plumber,  and  finally  a  partner,  afterwards 
going  into  the^business  for  himself— a  business  in 
•which  he  is  now  interested.  He  is  president  of  the 


National  Association  of  Master  Plumbers,  president 
of  the  Ohio  Mechanics'  Institute,  member  of  the 
Board  of  Commissioners  of  the  Cincinnati  Indus- 
trial Exposition,  and  in  1888  was  elected  i^resident 
of  this  board.  He  took  a  prominent  part  in  the 
work  connected  with  the  celebration  of  tne  Ohio 
Centennial  celebration. 

"His  election  to  the  various  positions  named 
above  indicates,  of  course,  that,  in  Cincinnati, 
where  they  certainly  know  what  executive  abilit.y 
is,  he  is  considered  to  possess  it  in  a  marked  de- 
gree, and  it  is  this  quality  which  is  most  needed 
for  such  a  position  as  that  to  which  he  has  been 
appointed.  We  must  confess,  however,  that  it  is  a 
matter  of  some  regret  to  us  that  this  executive 
ability  was  not  found  associated  with  other  and 
different  experience  and  training  than  that  of  a 
plumber,  no  matter  how  excellent  a  one.  In  other 
words,  we  would  have  much  preferred  that  the  man 
selected  should  have  been  identified  with  machin- 
ery,  and  that  he  should  have  been  trained  in  a  ma- 
chine shop  rather  than  in  a  plumber's  shop." 

According  to  our  contemporary's  own  showing, 
Mr.  Allison  is  president  of  the  Ohio  Mechanics  In- 
stitute, and  thus  evidently  is  well  known  to  the  me- 
chanics of  that  state.  The  fact  that  he  has  made 
his  fortune  in  the  plumbing  business  does  not 
prove  that  he  is  not  well  acquainted  with  machin- 
ery in  general.  And  certainly  he  is  a  man  with 
plenty  of  exposition  experience.  And  inasmuch  as 
he  does  not  seem  to  be  personally  interested  in  any 
firm  manufacturing  machinery,  he  will  be  free 
from  temptation,  and  the  slightest  suspicion  of  un- 
fairness or  partiality  to  friends. 

By  this  time  the  World's  Fair  authorities  have 
had  experience  in  making  appointments.  And, 
taking  into  consideration  all  the  circumstances, 
they  have  probably  made  a  wise  selection  in  Mr. 
Allison. 


A    NATION    OF  MACHINISTS. 

As  the  Britishers  have  been  called  a  nation  of 
shop-keepers,  the  Americans  (of  the  United  States) 
may  well  be  called  a  nation  of  machinists  and 
users  of  machinery.  It  is  no  wonder  therefore  that 
the  Machinery  Hall,  of  the  Columbian  Exposition, 
will  be  the  largest  ever  built  for  such  a  purpose; 
and  it  is  the  largest  of  all  the  proposed  buildings 
on  the  World's  Fair  grounds,  except  that  of  the  de- 
partment of  Manufactures  and  Liberal  Arts. 

The  question  has  been  raised  in  some  quarters, 
and  several  letters  of  enquiry  have  been  addressed 
to  the  World's  Fair  authorities,  we  understand,  as 
to  whether  it  will  be  permissible  to  show  machin- 
ery in  motion.  We  are  informed  that  manufactur- 
ing operations  will  be  allowed  in  Machinery  Hall 
(and  elsewhere)  as  far  as  that  may  be  necessary  in 
order  to  exhibit  certain  machines  properly.  This 
is  very  satisfactory.  And,  taking  all  things  into 
consideration,  it  is  not  necessary  for  one  to  be  a 
prophet  in  order  to  be  able  to  perceive  that  there 
will  be  such  a  show  of  machinery,  when  the  time 
comes,  that  will  make  the  whole  world  wonder,  and 
truly  say  that  the  like  was  never  seen  before. 

The  machinery,  on  that  occasion,  will  afford  a 
most  wonderful  show  in  itself.  And  when  we  re- 
member that  the  department  of  electricity  (which 
really  comprises  a  new  class  of  machinery)  will 
make  an  exhibit  that  will  eclipse  all  others,  to  say 
nothing  of  the  department  of  transportation,  and 
the  separate  exhibits  of  States  and  various  coun- 
tries, it  will  be  no  wonder  if  the  "whole  world" 
should  be  attracted  to  Chicago  in  1893.    So  be  it. 


"SEE  THAT   YOU    GET  IT.' 

At  the  National  Editorial  Convention,  recently 
held  at  St.  Paul,  Minn.,  Mr.  A.  Frank  Richardson, 
a  prominent  newspaper  man,  called  attention  to 
the  deception  practiced  through  some  retail  drug- 
gists. And  a  great  howl  has  gone  up,  as  all  who 
read  "the  papers"  must  have  noticed. 

Mr.  Richardson  mentioned  that  "standard"  patent 
medicines  are  being  imitated,  or  "substituted"  very 
extensively.  Say  Hood's  sarsapariUa,  for  instance. 
This  is  an  article  of  some  good,  to  say  the  least; 
some  maintain  that  it  is  all  that  its  vendors  claim 
it  to  be.  And  it  is  well  advertised.  A  mean  party 
discovers  an  opportunity  to  fool  the'public  by  man- 
ufacturing a  worthless  substitute  for  this,  and  the 
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retail  druggist  gets  the  imitation  at  one-fourth  the 
price  he  pays  for  Hood's  genuine  article.  Thus  he 
is  enabled  to  sell  it  for  much  less,  and  make  a  big- 
ger profit  at  the  same  time. 

A  customer  calls  on  his  druggist,  and  asks  for  a 
bottle  of  Hood's  sarsaparilla,  which  he  knows  costs 
f  1.  The  druggist  says  he  hasn't  got  Hood's,  but  he 
has  something  quite  as  good,  or  better,  that  is 
Hootes'  sarsaparilla,  which  is  only  80  cents  per  bot- 
tle (the  same  size  as  Hood's) .  The  druggists  makes 
40,  or  50  cents  for  himself  out  of  the  substitute, 
whereas  he  would  only  gain  25  cents,  or  less,  by 
selling  the  genuine  article.  That  is  only  a  speci- 
men of  what  is  being  done  extensively,  they  say, 
with  many  well- advertised  articles. 

If  a  man  advertises  entensively  the  article  he  has 
to  sell  must  have  some  merit,  at  least.  And  when  a 
man  gets  what  he  really  wants,  as  per  advertise- 
ment, the  retail  dealer  is  free  from  blame  anyway, 
even  if  the  article  be  not  so  good  as  represented  in 
the  advertisement.  But  when  a  man  asks  for  one 
thing,  and  the  retail  dealer  persuades  him  to  take 
something  "quite  as  good"  but  which  is  really 
worse  than  worthless,  and  does  harm  instead  of 
good,  then  the  retailer  is  guilty  of  conspiring  with 
the  manufacturers  of  the  spurious  article  to  defraud 
the  owner  of  the  genuine  article  and  to  deceive  the 
public. 

It  is  said  that  a  trick  of  that  kind  is  not  illegal. 
But  we  don't  see-rwhy  the  statute  of  frauds  in  Illi- 
nois, for  instance,  cannot  be  effectively  applied. 
Anyway  the  evil  is  here,  and  it  behoves  thfi  public 
to  be  on  their  guard.  When  you  go  for  anything, 
see  that  you  get  it,  and  don't  be  imposed  upon  with 
a  base  substitute. 

This  advice  reaches  further  than  patent  medici- 
cines  a  great  deal;  it  applies  to  boiler  compounds, 
smoke  consumers,  exhaust  heads,  "separators,"  pu- 
rifiers, and  hosts  of  other  things.  But  in  all  cases, 
it  may  be  taken  as  a  good  general  rule,  that  spuri- 
ous articles,  are  not  advertised  much,  if  at  all;  and 
if  a  firm  advertise  extensively  and  continually  their 
goods  are  bound  to  have  some  merit,  or  else  they 
would  not  venture  to  spend  mucli  money  in  adver- 
tising. Deceitful  business  cannot  be  made  to  pay 
for  long;  fraud  is  like  the  crackling  of  thorns  under 
a  kettle — they  blaze  away  brilliantly  for  a  moment, 
but  soon  go  out.  And  the  advice  is  as  aplicable  to 
an  engineer  as  any  one;  when  you  want  any  partic- 
ular article,  see  that  you  get  it. 

Our  friends  of  the  N.  A.  S.  E.,  in  some  parts  of 
lllinois,were  fooled  to  buy  bogus  engineers'  licenses 
recently,  it  appears.  Some  fraud  went  round  pre- 
tending to  be  an  inspector  of  engineers  appointed 
by  the  Governor  of  the  State,  and  he  also  pretended 
to  belong  to  the  N.  A.  S.  E.,  by  which  means  he 
"walked  into"  the  affections  of  his  victims,  securing 
their  dollars  m  return  for  spurious  licences. 

The  A.  O.  S.  E.  are  protected  against  fraud  of  that 
kind.  They  are  a  secret  society  to  the  extent  of 
being  able  to  detect  at  once  the  deception  of  any 
one  pretending  to  belong  to  the  Order  without 
really  being  a  member.  That  is  where  the  pass- 
word comes  useful.  And  many  of  them  make  it  a 
rule  not  to  buy  anything  not  advertised  in  The 
American  Engineer,  unless  they  are  themselves  fa- 
miliar with  the  merits  of  an  article  presented  to 
them.  They  are  thus  provided  with  two  strong 
safeguards  against  imposition. 


FIELD'S   MOTIVE  POWER. 

It  is  not  often  that  journalists  are  able  to  an- 
nounce a  distinctly  new  departure  in  mechanical 
or  engineering  science.  Such,  however,  is  our  pleas- 
ant duty  on  this  occasion.  Invention  says,  in  connec- 
tion with  the  name  of  a  gentleman  whose  energies 
have  for  many  years  been  devoted  to  the  perfection 
of  the  steam  boiler.  Mr.  Edward  Field,  C.  E.,  whose 
boiler  is  well  known  to  power  users,  has  succeeded 
in  deriving  from  mixed  gases  under  pressure  the 
same  amount  of  work  hitherto  rendered  by  five  to 
eight  times  the  same  quantity  of  pure  steam.  This 
volume  of  mixed  gases  consists  of  steam  introduced 
into  a  large  volume  of  heated  air.  The  inventive 
portion  of  the  design  relates  to  the  apparatus  by 
means  of  which  the  discovery  is  utilized  in  prac- 
tice. This  apparatus  consists  of  two  portions— 
namely,  the  experimental,  whereby  Mr.  Field  dem- 
onstrates the  principles  of  his  discovery,  and  the 
practical,  by  which  he  illustrates  the  application 
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oi  tliose  principles  ia  doing  work.  It  w  ould  per- 
haps be  more  correct  to  define  the  new  departure 
as  a  discovery  pure  and  simple. 

Tli^;  following  is  the  discription  given  by  the 
Times  (London)  of  the  experimental  apparatus, 
which  has  been  tested  by  three  engineers— namely , 
Mr.  Collett  Homersham,  C.E.;  Mr.  D.  K.  Clark, 
C.  E.;  and  Mr.  Perry  F.  Nursey,  C.  E.,  each  of 
whose  reports  substantiates  this  economy  and 
points  to  stiU  higher  results  with  a  larger  en- 
gine properly  and  efficiently  fitted  with  the 
necessary  adjuncts  for  working  upon  Mr.  Field's 
principle: — 

"The  experimental  apparatus  consists  of  two 
measuring  chambers  of  different  capacities  and  a 
working  cylinder  having  a  weighted  piston.  In  or- 
der to  prevent  condensation  or  loss  of  heat  a  high 
temperature  is  maintained  ia  eacn  of  the  chambers. 
In  order  to  render  the  experimeats  comparative, 
steam  was  first  admitted  to  both  of  the  measuring 
chambers  at  a  presure  of  60  lb.  per  square  inch. 
This  steam,  which  represented  20  volumes,  was 
then  admitted  to  the  working  cylinder,  and  it 
raised  the  piston  with  a  load  of  171  lb.  to  a  height 
of  5i  in.  The  experiment  was  repeated,  when  the 
piston  was  only  raised  43  in.  The  smaller  of  the 
two  chambers  was  then  half  filled  witb  steam  at  GO 
lb.  pressure,  and  the  larger  chamber  with  heated 
air  at  a  temperature  of  400  deg.  Fahr.,  which  is 
about  the  temperature  retiuired  in  practice  and  at 
atmospheric  pressure  as  shown  by  the  respective 
gauges.  The  proportions  were  two  of  steam  and 
16  of  heated  air,  and  upon  the  admission  of  the 
steam  to  the  air  the  gauges  on  both  chambers  in- 
stantly showed  a  pressure  of  60  lb.  per  square  inch. 
Upon  the  mixture  of  steam  and  air  being  admitted 
to  the  cylinder  the  weighted  piston  was  rapidly 
driven  up  to  7^  in.,  which  was  as  high  as  it  could 
reach,  and  represented  the  stroke  of  the  piston 
within  the  cylinder.  Upon  the  experiment  being 
repeated  the  weighted  piston  rose  much  more  rap- 
idly, giving  the  cylinder  cover  a  violent  blow .  .  . 
The  principles  here  involved  have  been  put  in 
practice  by  Mr.  Field  in  a  portable  engine,  which, 
however,  has  several  drawbacks  in  consequence  of 
the  mixing  chambers  having  to  be  superadded  to 
the  existing  engine  works.  These  chambers  are 
mounted  on  the  top  of  the  engine  cylinder,  and 
there  is  a  chamber  for  each  end  of  the  cylinder. 
Each  of  these  chambers  in  turn  receives  its  charge 
of  heated  air,  into  which  is  delivered  a  proportion- 
ate charge  of  steam.  The  mixture  is  delivered  from 
each  chamber  alternately  to  the  front  and  back  end 
of  the  cylinder,  causing  the  out-strokes  and  the  in- 
strokes  of  the  piston  in  succession.  Upon  the  oc- 
casion of  our  visit  the  engine  was  first  run  with 
steam  alone  and  without  a  load.  It  was  then  run 
with  combined  steam  and  heated  air  in  about  the 
proportions  previously  stated.  The  conditions  un- 
der which  this  run  was  made  were  the  same  as  in 
the  previous  run,  and  the  same  observations  were 
taken.  It  maybe  mentioned  that  the  temperature 
in  the  air  chamber  should  not  be  less  than  400  deg. 
Fah.  for  the  proper  development  of  the  advantages 
of  the  system.  As  a  matter  of  fact  the  air  temper- 
ature during  the  engine  trial  was  not  higher  than 
300  deg.,  but  was  generally  much  lower,  owing  to 
draughts  and  to  the  inefficient  construction  of  the 
heating  apparatus.  On  comparing  the  results  of 
the  two  engine  runs,  made  respectively  with  pare 
steam  and  with  combined  steam  and  heated  air,  it 
was  found  that  there  was  an  absolute  gaia  of  41  per 
cent,  in  favor  of  the  Field  system  as  against  ordi- 
nary steam.' ' 


A  linssian  engineer  in  Uakii  has  constructed  a 
boring  apparatus,  the  superior  qualities  of  which, 
says  Iron,  are  exciting  great  interest  in  the  Caspian 
oil  districts.  It  is  worked  by  hydraulic  power ,  the 
pressure  being  duly  recorded  on  a  manometer,  and 
requires  but  one  attendant.  For  exploiting  tlie 
naphtha,  an  18-incli  boring  is  made;  for  trial  work 
a  ft-iich  boring  suffices.  The  18-inch  boring  re- 
quires 6,000  poods  of  water  per  hour;  the  C-inch 
only  1,000  ijoods,  the  water  on  leaving  the  appara- 
tus being  caught  and  re-used.  This  machine  is  ca- 
paf)le  of  cutting  through  hard  rock  at  the  rate  of 
15  rnilJimeters  per  minute.  The  stone  borings,  A;c., 
are  continually  washed  oat  of  the  hole  by  the  out- 
ruiihiug  water. 


ELECTRICITY. 


XI. -DYNAMOS. 

The  loadstone  or  "native  magnet"  is  an  ore  of 
iron  consisting  mainly  of  the  two  oxides  of  that 
metal,  together  with  a  small  portion  of  quartz  and 
alumina.  It  is  found  plentifully  in  the  iron  mines 
of  Norway  and  Sweden,  and  occasionally  in  the  iron 
mines  of  other  countries. 

This  natural  magnet  is  imitated  by  magnetizing 
bars  of  iron.  And  magnetism,  whether  derived 
from  a  natural  or  artificial  magnet,  is  closely  allied 
to  electricity;  and  some  think  that  magnetism  is 
only  electricity  under  peculiar  conditions. 

There  are  various  methods  o'  magnetizing  bars  of 
iron.  Turning  the  iron  into  the  shape  of  a  horse 
shoe  has  many  advantages.  But  whatever  way  a 
magnet  is  made,  £  nd  however  an  artificial  one  is 
magnetized,  it  acquires  a  north  and  south  pole_ 
And  when  placed  in  a  free  position,  the  south  pole 
of  a  magnet  will  point  towards  the  north  pole  of  the 
earth.  And  if  the  north  pole  of  one  magnet  be 
placed  near  the  north  pole  of  another,  they  will  re- 
pel each  otfier.  On  the  other  hand,  a  north  and  a 
south  pole  will  attract  each  other. 

AVhen  laid  on  one  side,  a  magnet  should  be  placed 
in  such  a  position  as  it  would  acquire  if  suspended 
by  its  equator  or  center,  that  is  with  its  south  pole 
towards  the  north  pole  of  the  planet.  That  is  its 
natural  position.  (Parenthetically  we  may  remark 
in  this  connection,  that  when  the  south  pole  of  the 
human  body,  which  is  the  left  side,  is  turned  tow- 
ards the  north,  a  greater  ease  is  attained  than  in 
any  other  position,  because  terrestial  magnetism 
and  the  magnetism  of  the  human  system  are  then 
in  harmony) . 

When  the  peculiar  properties  of  the  loadstone  are 
imparted  to  a  bar  or  mass  of  steel  or  iron  by  means 
of  a  galvanic  or  voltaic  battery,  the  artificial  mag- 
net IS  called  an  "electro-magnet." 

Many  of  the  i^hilosophical  investigators  of  the 
last  cenlury  had  observed  a  close  relationship  be- 
tween that  condition  of  things  called  "electricity" 
and  that  other  condition  of  things  called  "magnet- 
ism." In  1819  Hans  Christian  Oersted,  of  Copen- 
liagen,  proved  (for  the  first  time)  that  current  elec- 
tricity has  magnetic  properties.  This  was  ampli- 
fied by  the  researches  of  Ampere  and  Arago  in 
France,  and  Sir  Humphrey  Davy  in  England.  But 
the  broad  day  light  of  electrical  science  dawned 
when  Faraday  discovered  that  electric  currents 
could  be  produced  by  means  of  magnets. 

Like  electricity,  magnetism  has  been  explained 
by  a  theory  of  two  fluids,  "austral"  and  "boreal." 
Then  two  kinds  of  magnetism  is  a  theory  advocated 
by  some  to  account  for  the  north  and  south  poles 
of  the  magnet.  And,  according  to  Ampere,  mag- 
netism is  only  a  combination  of  electrical  circuits. 
From  that  view  magnetism  may  be  called  "com- 
pound electricity,"  or  electricity  in  a  compound 
state. 

To  construct  a  dynamo,  or  a  machine  to  generate 
electricity,  a  mass  of  iron  is  used  as  a  core, 
around  which  copper  wire  is  wound  or  coiled.  The 
magnet  thus  formed  is  excited  by  electricity,  and 
the  wire  around  it,  which  is  insulated,  by  a  cover- 
ing of  silk  or  some  other  insulating  material,  is 
magnetized  as  well  as  the  iron  core.  The  power  of 
such  magnet  varies  according  to  the  strength  of  the 
exciting  current  and  the  number  of  coils  of  wire 
around  it.  And  which  end  will  be  north  pole  de- 
pends on  the  way  the  wire  is  coiled  round  the  core. 
And  when  a  bundle  of  wires,  tied  together,  is  used 
as  a  core,  instead  of  solid  iron,  it  becomes  more 
powerfully  magnetized. 

Care  is  necessary  in  winding  the  insulated  wire 
round  the  core  of  the  magnet,  so  that  there  be  no 
overlapping,  for  much  of  its  power  would  be  lost  if 
one  coil  overlapped  another.  After  one  complete 
layer  of  wire  has  been  wound,  another  is  wound 
over  it,  only  in  the  reverse  way,  that  is  commenc- 
ing where  the  first  ended.  Four  or  live  layers  may 
be  wound  around  a  magnet  in  that  way.  And  a 
coating  of  sealing-wax  varnish,  or  some  other  insu- 
lating paste,  between  each  layer  heljis  to  secure 
perfect  insulation. 

Much  depends  upon  the  thickness  of  the  wire. 
If  high  potential,  or  strong  voltage,  is  necessary, 
then  thin  wire  is  used.  Thicker  wire  is  used  when 
increased  quantity  (amperage)  rather  than  voltage 
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is  required.  Thus  there  is  much  difference  in 
thickness  between  the  wire  of  a  dynamo  used  for 
operating  arc  lamps  and  that  of  an  incandescent 
dynamo  for  supiilying  iiower.  The  greatest  power 
is  obtained  when  a  certain  amount  of  resistance  is 
offered  to  the  passage  of  the  current,  which  is  af- 
forded by  a  thin  wire,  "so  that  the  current  becomes 
to  a  certain  extent  delayed." 

The  poles  of  an  electro  magnet  are  connected  by 
a  piece  of  soft  iron,  around  ^'hich  wire  is  wound, 
and  called  the  armature,  which  completes  the  elec- 
tric circuit.  The  armature  revolves  at  a  rapid  rate 
and  utilizes  the  current  from  the  magnetic  field  (of 
which  it  forms  a  part),  and  its  wire  conveys  the 
current  to  an  apparatus  called  the  commutator, 
which  reverses  the  direction  of  the  current,  or 
turns  alternating  currents  in  the  same  direction, 
making  them  as  one  continuous  current. 

Another  way  to  wind  an  artificial  magnet  is  to  use 
a  bobbin  instead  of  the  core.  And  after  all  the 
layers  of  wire  have  been  put  on,  the  bobbin  is 
taken  out,  and  the  iron  or  steel  core  may  then  be 
put  in.  This  is  the  general  way  at  the  present  day. 
We  have  stated  the  original  way  first  and  moie 
fully,  as  the  chief  aim  of  these  articles  is  to  give 
those  of  our  readers  who  are  interested  in  electrical 
appliances  an  insight  into  the  fundamental  princi- 
ples and  development  of  electrical  science. 

The  electrical  industry  in  all  its  branches,  is  yet 
in  its  infancy,  a  very  vigoi  ous  infancy  it  is  true. 
Enormous  sums  of  money  are  invested  therein.  And 
tlie  number  of  those  employed  in  electrical  busi- 
nesses of  various  kinds  is  very  great.  The  proba- 
bility is,  as  repeatedly  stated  iu  previous  issues  of 
The  Ameeican  Engineee,  that  stationary  steam 
engines  will  soon  become  few  and  far  between:  elec- 
tric motors  will  take  their  places;  and  power  will  be 
obtained,  through  the  motors  and  conducting 
wires,  from  enormous  central  stations.  Those  who 
are  now  stationary  engineers  will  have  to  become 
working  electricians,  or  else,  in  the  language  of  the 
profane  poet,  they  will  get  left. 

As  Shakspeare  says, 

"There's  a  tide  in  the  affairs  of  men, 
Which  taken  at  the  flood. 
Leads  on  to  fortune." 

The  tide  of  electricity  is  rising  high.  The  chap- 
ters we  have  published  on  the  subject  are  merely 
short  sketches  of  its  beginnings — the  book  of  Gen- 
esis, as  it  were,  of  the  world's  electricians,  written 
from  the  standpoint  of  the  ordinary  steam  engineer. 

We  are  gratified  with  the  expressions  of  "great 
interest"  received  from  many  readers.  One  says  he 
has  been  "thunderstruck"  by  our  chapter  on  Elec- 
tricity in  Steam  Boilers.  And  several  say  we  have 
been  the  means  of  giving  them  an  appetite  for 
studying  electricity.  That  is  just  what  we  have 
aimed  at,  rather  than  attempting  to  furnish  ex- 
haustive treatises  on  the  subject.  Books  on  Elec- 
tricity are  numerous  enough.  And  technical  elec- 
trical publications  are  now  so  plentiful  that  the 
youngest  of  them  (Electricity)  has  been  constrained 
to  break  through  the  fence  of  electrical  orthodoxy 
and  profess  work  a  little  on  the  "popular"  side. 

FEED-WATER  HEATING. 

By  W.  H.  Booth.* 

There  is  a  common  impression  about  that  a  steam 
boiler  is  not  an  efficient  machine.  This  idea  has 
probably  arisen  from  the  fact  that  even  a  theoreti- 
cally perfect  steam  engine  can  only  realize  a  small 
portion  of  the  heat  which  it  receives.  This  recog- 
nized scientific  fact  has  spread  to  the  boiler  in 
men's  minds,  whereas  actually  even  an  ordinary 
boiler  does  not  reject  much  more  than  30  per  cent, 
of  the  available  energy  in  the  coal. 

Apart  from  loss  by  radiation  and  blowing  out, 
there  is  only  one  direction  in  which  heat  is  rejected 
by  the  boiler  other  than  the  steam  outlet,  and  this 
is  the  chimney.  If  we  could  ascertain  exactly  the 
temperature  of  the  furnace  and  of  the  chimney,  we 
should  be  able  to  state  at  once  the  proijortion  of 
heat  lost. 

If  we  wish  to  reduce  the  waste,  we  commonly  add 
to  the  area  of  heat-absorbing  surface  of  the  boiler, 
and  we  have  known  boilers,  constructed  to  utilize 
waste  furnace  gases,  of  as  great  a  length  as  60  feet, 
or  even  more.  Such  a  length  is  wrong  on  at  least 
two  counts.    In  the  first  place  it  renders  a  boiler 
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liable  to  severe  stresses,  and  rupture  of  the  shell 
ring  seams  may  be  thereby  caused  should  the  seat- 
ing settle  even  a  very  trivial  amount. 

The  second  reason  is  different. 

The  water  in  a  steam  boiler  has,  or  should  have 
the  temperature  of  the  steam  iiroduced,  and  conse- 
quently it  is  absolutely  impossible  to  reduce  the 
smoke  temperature  to  anything  near  that  of  the 
boiler,  seeing  that  there  must  be  some  considerable 
difference  to  overcome  the  resistance  of  the  boiler 
plates  to  the  conveyance  of  the  heat  from  the  gases 
to  the  water.  The  difference  of  temperature  is  sim- 
ilar to  the  head  or  pressure  required  to  cause  water 
to  flow  through  a  pipe  or  along  a  channel.  There 
can  be  no  flow  without  head.  A  boiler  at  350°  F. 
can  obviously  never  absorb  heat  from  smoke  at 
350°  F, 

In  practice  we  very  soon  arrive  at  that  length  of 
boiler  beyond  which  it  is  not  worth  while  to  go  for 
further  economy. 

English  practice  fixes  the  length  at  about  four 
diameters  for  stationary  work,  and  internally -lired 
boilers.  American  practice  seems  to  tend  even  to  a 
less  ratio. 

It  is  not  disputed  that  a  boiler  of  several  hundred 
feet  in  length  would  absorb  much  more  of  the  heat 
of  the  smoke  than  one  of  usual  length,  but  very 
soon  it  would  be  found  that  radiation  from  the  top 
was  in  excess  of  the  heat  received  below.  As  it  is, 
the  length  of  a  boiler  is  made  less  than  mere  fuel 
economy  would  demand,  for  reasons  of  space  and 
convenience  as  well  as  cost. 

Let  us  suppose  a  GO-foot  boiler  will  steam  at  300° 
F.  Then,  allowing  a  temperature  head  of  300°,  the 
chimney  temperature  would  be  600°.  How  could 
we  reduce  this  latter  temperature,  and  yet  preserve 
our  heating  surface  the  same?  By  a  very  simple 
act.  We  could  cut  in  two  the  long  60-foot  boiler, 
and  make  two  of  30  feet  each,  but  while  in  the  one 
containing  the  furnace,  the  steam,  as  before,  would 
be  at  300°,  it  would  not  do  to  keep  the  second  half 
at  so  high  a  temperature.  On  the  contrary,  we 
would  close  every  communication  between  the  two 
halves.  Into  the  second  half  we  would  pump  cold 
water,  and  it  would  heat  up  there  to  perhaps  150°, 
and  this  we  would  pump  into  the  boiler  proper,  and 
evoporate  it  there  to  steam  at  300°- 

We  have  now  two  vessels  at  300°  and  150°  respect- 
ively, and,  if  we  still  allow  300°  difference  between 
boiler  and  chimney,  we  shall  got  a  chimney  heat 
now  of  only  450®  instead  of  600°.  Here  we  shall  have 
saved  one-fourth  of  the  waste  heat,  and  if  this  was 
30  per  cent,  the  simple  division  of  the  boiler  into 
two  independent  halves  viU  have  effected  an  econ- 
omy of  7^  per  cent,  of  fuel.  This  is  the  primary 
idea  of  a  feed-water  heater,  viz.,  the  cutting  off  of  a 
portion  of  the  heating  surface  of  the  hot  boiler, and 
placing  it  under  circumstances  where  it  can  better 
absorb  low  temperature  heat. 

The  principle  might  be  further  extended  by  di- 
viding the  60-foot  boiler  into  three  sections,  the 
first  of  such  length  that  it  would  heat  the  cold  feed 
water  to  90°  only,  the  second  to  heat  it  further  to 
200°,  and  the  third  or  boiler  proper  to  evaporate  it 
at  300°.  In  this  way  the  chimney  would  not  be 
over  390°.  In  practice  the  principle  is  only  carried 
to  the  second  stage,  which  is  often  sufficient  to  in- 
sure a  chimney  temperature  of  400°  only,  or  even 
less  in  some  cases. 

Apart  from  economy  of  fuel,  a  feed  heater  helps 
to  preserve  a  boiler  from  injury  which  may  be 
caused  by  cold  feed,  and  it  is  a  great  aid  to  steady 
steaming,  also.  There  is  one  point  about  smoke 
temperatures  and  their  reduction  which  has  always 
been  overlooked.  Because  no  thoroughly  practical 
means  suggests  itself  to  me  for  utilizing  the  fact,  is 
no  reason  for  not  naming  it.  All  bituminous  coal 
contains,  of  course,  hydrogen;  when  burned,  this 
becomes  water,  or  rather  highly  superheated  steam. 
Now,  we  all  know  that  a  pound  of  water  at  212°  con- 
tains only  about  213  units  of  heat,  and  that  a  pound 
of  steam  at  212°  contains  about  1,178  units  of  heat, 
or  'JOG  units  more  than  it  would  do  if  reduced  an- 
other degree  in  temperature. 

In  100  pounds  of  an  ordinary  bituminous  coal 
there  will  be  perhaps  5  pounds  of  hydrogen,  and 
when  burned,  these  5  pounds  become  45  pounds  of 
water,  and  pass  of  at  the  chimney  as  steam,  carry- 
ing with  them  all  their  heat  of  evaporation.  Ordi- 
narily each  100  pounds  of  coal  evaporates,  say,  900 
pounds  of  water.   If  the  heat  of  evaporation  of  the 


45  pounds  of  water  in  the  smoke  could  be  taken  out 
of  it,  we  should  get  an  additional  evaporation  of  45 
pounds  from  each  100  pounds  of  coal.  This  is  an 
extra  twentieth,  or  5  per  cent. 

There  is  not  much  to  be  saved  by  reducing  smoke 
temperatures  below  500°.  Each  100°  reduction  be- 
low say  600°  corresponds  to,  say,  the  following,  on 
the  assumption  that  at  600°  we  waste  a  fourth  of 
the  heat. 

To  500°=4;'o;  to  400°=8%;  to  300°=12%;  but  to 
200°  the  additional  saving  is  double,  for  we  should 
save  not  merely  the  visible  or  thermometric  heat, 
but  also  the  latent  heat  of  evaporation,  and  the 
chimney  would  then  send  fo/th  no  steam,  but  only 
uncondensable  gases,  whilst  the  water  would  be 
drained  off. 

In  a  considerable  experience  of  fe  ed  water  heat- 
ers of  the  vertical  pipe  type,  which  consists  of  a 
series  of  rows  of  cast-iron  inpeB  9  or  10  feet  long, 
and  4  inches  diameter,  set  in  a  top  and  bottom  box 
casting,  and  so  arranged  that  the  feed  water  passes 
up  all  the  pipes  as  it  may  choose  to  travel  and  is 
not  compelled  to  travel  in  any  special  direction,  I 
have  found  one  prominent  causeof  wearing  out. 

The  cold  feed  enters  every  bottom  box,  and  rises 
into  every  pipe  of  every  box.  As  it  ascends  the 
pipes  which  are  stood  in  the  flue,  it  receives  heat 
from  the  smoke,  and  frequently  passes  out  o'f  the 
top  boxes  and  to  the  collecting  main  at  200°  or  300° 
of  temperature.  Now,  it  almost  invariably  occui's 
that  the  lower  ends  of  every  pipe  and  the  lower 
boxes  are  quickly  rusted  away,  whilst  other  parts 
are  untouched.  The  reason  is  simple  and  obvious. 
The  pipes  are  so  cold  at  their  lower  ends,  where  the 
cold  feed  enters,  that  they  condense  on  their  sur- 
faces the  steam  from  out  the  smoke,  and  with  this 
steam  the  acids  arising  from  the  sulphur  in  the 
fuel  and  the  iron  thus  moistened  rapidly  becomes 
crowded. 

If  proof  were  needed  of  this  being  the  cause,  it 
is  furnished  by  the  fact  that,  if  about  a  sixth  of  tte 
heated  feed  water  be  returned  mixed  with  the  cold 
feed  through  the  feed  heater,  the  corrosion  is  stop- 
ped, because  the  pipe  is  then  not  cool  enough  on 
its  surface  to  cause  condensation  of  the  steam  gases 
in  the  smoke. 

This  return  of  part  of  the  heated  water  means 
simply  that  to  preserve  the  pipes  from  corrosion  we 
have  sacrificed  about  a  sixth  of  the  economy  se- 
cured by  the  ferd  heater.  This  is  often  12  per 
cent,  and  thus  we  spend  2  per  cent  of  our  fuel  to 
preserve  a  few  pipes.  In  some  steam  plants  I  have 
in  my  mind,  the  amount  so  spent  will  figure  out  5 
pounds  of  coal  per  pipe  per  week,  or,  roughly,  a 
ton  in  10  years.  In  England,  where  a  pipe  costs 
from  3  to  6  tons  of  coal,  according  to  locality  and 
relative  cost  of  fuel,  it  is  clearly  a  commercial 
economy  to  save  the  pipe  in  this  way,  especially  If 
the  feed  water  be  good,  and  free  from  scale  pro- 
ducers, for  then  the  life  of  a  pipe  may  be  almost 
said  to  be  indefinitely  long.  Let  us,  however,  sup- 
pose that,  in  place  of  sacrificing  a  sixth  of  our 
gained  economy,  we  sacrifice  a  sixth  of  the  pipes. 
At  present  a  sixth  of  every  pipe  rots  away  and  ruins 
the  whole  pipe.  Suppose,  instead  of  allowing  each 
pipe  to  rot  away  one- sixth,  we  allow  one  pipe  in 
six  to  rot  away  wholly.  Then,  to  save  each  of  this 
selected  sixth  of  the  pipes  would  demand,  by  the 
same  figures,  6  tons  of  coal  in  10  years  per  pipe, 
and  in  most  cases  this  is  of  greater  cost  than  the 
pipe,  for  when  allowed  to  rust  it  sometimes  takes 
10  years  to  rust  away  a  pipe  to  the  worn-out  condi- 
tion. It  thus  appears  that,  by  concentrating  the 
cause  of  damage  upon  a  few  pipes,  we  can  make  a 
true  commercial  saving,  and  at  the  same  time  we 
can  use  the  means  thus  employed  as  a  further  step 
towards  economy,  for  we  can  isolate  a  sixth  of  the 
feed  heater,  and  turn  through  it  all  the  feed,  so  as 
to  warm  this  above  condensation  point,  and  when 
so  warmed  the  feed  passes  out  the  remaining  five- 
sixths  of  the  heater  and  meets  hotter  conditions, 
and  does  not  condense  moisture  on  the  pipe  surfaces. 

Of  course  the  first  pipes  in  the  isolated  group 
come  next  the  chimney,  and  the  coldest  water  is 
next  the  coolest  smoke.  The  arrangement  is  valua- 
ble as  an  economy  of  both  fuel  and  pipes,  but  ex- 
perience alone  will  decide  whether  it  can  be  made 
a  true  economy  to  reduce  smoke  temperature  below 
212°  by  so  dividing  down  the  boiler  into  sections  of 
graduated  reduced  temperatures  that  the  final  sec- 
tion or  two  sections  will  absorb  latent  heat — con- 


densing the  smoke  steam  to  liquid,  and  realizing 
the  5  per  cent,  which  bituminous  fuel  would  give. 
The  loss  arising  from  wet  fuel  would  thereby  be 
recovered. 

Shold  it  be  found  to  pay — a  question  too  closely 
connected  with  that  of  forced  or  fan  draught  to  call 
for  attention  here — it  would  appear  best  that  what 
we  may  term  the  condensing  pipes  of  a  feed  heater 
should  be  of  some  material  less  readily  injured  by 
coal  smoke  acids  than  is  cast-iron. 

Feed  heaters  are  too  little  employed.  Many  men 
will  put  down  an  extra  350°  boiler  rather  than  add 
a  150°  feed  boater  to  their  present  plant.  These 
men  do  not  realize  the  advantage  of  counter  cur- 
rents. 

If  they  did  so  they  would  perceive  the  folly  of 
increasing  heating  surface,  or  rather  heat-absorb- 
ing surface,  in  place  of  adopting  the  principle  of 
division. 

If  any  one  should  feel  disposed  to  experiment,  let 
him  remember  that  there  is  over  double  as  much 
heat  available  between  smoke  at  213°  and  smoke  at 
210°  as  there  is  in  reduction  from  600°  to  213°. 
Probably,  therefore,  in  any  scheme  of  sectional 
feed  neating  the  condensing  part  may  require  to  be 
of  larger  area  than  might  at  first  appear. 

It  would  not,  however,  require  to  be  double  the 
area  of  the  previous  sections  as  above,  because  the 
condensing  pipes,  being  wet,  would  act  far  more 
efficiently  as  heat  absorbers  than  hot,  dry  pipes, 
and  the  steam  is,  after  all,  only  a  small  portion  of 
all  the  furnace  gases. 

Some  day,  when  draught  is  produced  by  fans,  we 
may  see  the  idea  carried  out,  of  saving  the  invisi- 
ble or  latent  heat  of  smoke  steam. 


STEEL  PIPES. 

The  use  of  riveted  steel  pipes  is  superseding 
that  of  wrought  iron  pipes.  It  was  found  in  America 
that  cast  iron  pipes  imported  from  Great  Britain 
were  more  expensive  than  wrought  iron  plates, 
hence  these  plates  were  made  into  water  mains. 
In  this  country  cast  iron  pipes  still  maintain  their 
supremacy,  partially  because  cf  the  plentiful  supply 
of  metal  and  the  access  to  foundries;  while  in 
America  the  use  of  wrought  iron  ijlates  has  devel- 
oped facilities  for  the  manufacture  of  pipes  of  this 
description  made  of  small  plates.  The  Steel  Pipe 
Company,  of  Kirkaldy,  have  done  something  to  • 
wards  showing  the  advantages  possessed  by  steel 
over  wrought  iron  pipes.  It  is  stated  by  Mr.  D.  J. 
Russell  Duncan,  Assoc.  M.  inst.  C.  E.,  that  wrought 
iron  or  steel  pipes  can  be  produced  at  a  less  cost 
per  unit  of  length  than  cast  iron  pipes.  A  pi^je 
built  of  steel  can  be  made  at  a  less  cost  of  labor 
than  one  of  wrought  iron,  on  account  of  the  reduc- 
tion in  the  number  of  plates  and  rivets,  and,  there- 
fore, of  caulking  and  punching.  Being  less  liable 
to  corrosion  than  pipes  of  wrought  or  cast  iron,  the 
durability  of  steel  is  insured.  It  is  stated  by  one 
authority  that  the  best  precaution  is  to  have  the 
pipes  galvanized,  then  coated  with  natural  as- 
phaltum  or  with  a  composition  of  pitch,  tar,  petro- 
leum, linseed  oil,  and  chalk.  This  solution  is 
heated  in  a  bath  to  a  temperature  of  250  deg.,  and 
the  pipes  immersed  till  they  acquire  the  same  tem- 
perature as  the  composition.  The  pipes  should  also 
be  coated  as  they  are  laid  in  the  trench.  As  re- 
gards strength,  the  steel  pipe  is  much  superior  to 
glazed  stoneware  or  cast  iron,  or  about  three  and 
a  half  times  stronger  than  the  latter.  Mr.  Duncan 
says:  "As  steel  is  on  an  average  1.3  times  stronger 
than  wrought  iron,  it  is  clear  that  for  pipes  of 
equal  strength  of  plate,  and  allowing  that  the 
riveted  or  welded  seams  are  of  equal  strength 
on  both,  the  thickness  of  mila  steel  need  only  te 
about  0.77  of  the  thickness  of  wrought  iron."  This 
economy  of  material  can  be  effected  by  using  open- 
hearth  mill  steel  of  the  highest  possible  tensile 
strength,  and  of  having  less  riveting  than  usual 
in  American  practice  by  reducing  the  number  of 
the  plates.  Various  methods  of  jointing  pipes  are 
shown  by  Mr.  Duncan,  who  recommends  the 
Schulz  joint  and  one  invented  by  himself,  in  which 
the  socket  can  be  of  rolled  steel  of  greater  thick 
ness  than  the  pi-pe.— Building  News. 

[We  do  not  quite  follow  our  contemporary  as  to 
steel  pipes  being  '-less liable  to  corrosion  than  those 
of  iron."  In  the  vicinity  of  tlie  sea  or  of  salt  soil 
steel  corrodes  more  quickly  than  iron.  Ed.  Inven- 
tion.] 
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CORRESPONDENCE. 


NEW       DEPUTY  SUPREME 
CHIEF  ENGINEERS. 


Syracuse,  N.  Y.,  Aug.  10, 1891. 


To  ichom  it  may  concern: 

Be  it  known  by  these  presents:  That  by  virtue 
of  the  authority  vested  in  me  by  the  Supreme  Coun- 
cil, .American  Order  of  Steam  Engineers,  I  do  here- 
by appoint  the  following  brothers  to  be  Deputy  Su- 
preme Chief  Engineers  for  the  districts  of  the  state 
named,  and  they  must  be  respected  and  obeyed  ac. 
cordingly.  (Signed.) 

Jeffeesox  YorxG,  Jb.,  Supreme  Chief  Eng. 

Illinois,  (North  Diet.)  Jas.  Harrison,  Chicago. 

Illinois,  (South  Dist.)  Barney  Sowman,  605  Second 
South  St.,  Belleville. 


Geo.  W.  Neal  Suspended. 

To  the  Editor  of  The  American  Engineer: 

Sir: — You  are  hereby  requested  to  publish  the 
fact  that  the  Jefferson  Young,  Jr.,  Council,  No.  14, 
N.  Y.,  have  suspended  one  of  their  members,  name- 
ly Geo.  W.  Neal,  for  non-payment  of  an  assessment 
after  being  notified  twice. 

CoNK-\D  West,  Cor.  Engr. 


The  Largest  Pumps  in  the  United  States. 
To  the  Editor  of  the  Avierican  Engineer. 

Sik: — I  visited  the  water  works  of  the  city  of 
Cleveland,  O.,  a  few  days  ago  and  saw  the  largest 
pumps  in  the  United  States.  These  pumps  are  a 
pair  of  compound  duplex  Knowles  Co.'s  make,36  "x72 ' 
x24  ",  5'  stroke  delivering  750  gallons  at  each  stroke, 
over  30,000,000  gallons  per  day.  They  work  nicely, 
and  are  fine  specimens  of  pumping  engines.  Some 
of  our  boys  talk  about  big  pumps;  I  would  like 
them  to  see  these,  they  would  never  mention  what 
they  had  seen  again.  Next  time  I  go  there  I  will 
get  full  data  of  these  pumps.       Yours  truly, 

Looker  On. 


That  Ball  Game. 

To  the  Editor  of  the  American  Engineer: 

Sir: — How  is  it  we  see  no  report  of  that  great  ball 
game  between  Kensington  No.  'i  and  SouthAvark  No. 
•1,  of  Philadelphia.  * 

That  should  have  been  reported;  it  was  a  most 
wonderlul  game.  Think  of  playing  ball  in  a  pour- 
ing rain,  and  then  the  score:  Kensington,  two  in- 
nings, three  runs;  Southwark,  one  inning,  seven 
runs. 

Then  think  of  Lightfoot,  Ist  base;  Weidner,  um- 
pire—01  how  he  got  roasted. 

Hugh  (iorman,  3rd  base,  asked  Avhat  he  would  do 
if  any  one  threw  the  baU  at  him. 

Williams,  at  the  bat — 1,  2,  3,  out.  Moore,  kicking 
all  the  game. 

Then  those  two  boys  from  Chester,  they  did  splen- 
did. Why  don't  the  rest  speak  up.  Let  a  full  re- 
port of  the  game  be  published.  We  also  want  a 
full  report  of  those  sack  races;  every  race  won  by 
Frank  Mellor,  that  is,  he  claimed  every  one.  Who 
was  that  long  legged  fellow  who  made  four  jumps 
and  over  the  line,  a  regular  kangaroo  leap.  Come 
boys,  speak  up,  don't  be  so  bashful. 

If  you  don't,  we  will  ask  the  ladies;  and  won't  you 
hear  a  report.         Yours,  Mr.  Editor, 

Speak  Easy. 


Slide  Valve  and  Corliss  Engines. 
To  the  Editor  of  the  American  Engineer: 

Sir:-  That  recording  engineer  is  a  great  follow 
anyway.  He  goes  off  half-cocked,  with  his  long 
list  of  figuring,  trying  to  mix  a  poor  slide  valve  fel- 
low all  up.  Well  he  can't  tangle  us  a  bit,  can  he? 
Let  you  fellows  who  run  slide  valves  speak  up. 

Now,  who  the  duce  told  him  I  had  1"  clearance 
on  my  old  slide  valve?  I  guess  not.  Don't  run  that 
way;  got  as  close  to  head  as  possible.  No  good  man 
who  understands  a  slide  valve  engine  would  take  an 
Inch.  How  would  a  jjaste  board  thickness  do?  So 
now  you  see  I  do  away  with  that  ton  of  coal  ho 

•  It  wa*  reported,  to  our  laRt  temifc,  by  two  who  were  preg- 
•erit. 


speaks  of  per  week.  Made  one  ton,  and  as  I  save 
several  other  tons  1  am  a  big  man  in  our  place. 

Now,  recording  engineer,  you  ask  for  a  card.  1 
have  called  on  you  for  a  card  of  this  great  Corliss 
you  speak  of.  Don't  run  all  over  Philadelphia  and 
find  the  best  but  drop  down  into  any  shop  and  take 
the  first  card  you  can  get,  and  forward  it  to  this 
paper,  then  I  will  publish  a  slide  valve  card  that 
will  knock  you  silly;  hear  me? 

Yes  lamsure  that  60  M.  E.  P. is  economical.  lean 
prove  it  !    Don't  want  anymore  turns. 

Yes,  we  get  all  the  work  claimed,  and  it  don't  re- 
quire a  genius  either.  Well,  old  recorder,  we^will 
shake  some  time. 

Yes,  you  are  right,  some  are  building  Corliss  that 
did  formerly  build  the  slide  valve.  New  fad,  that 
is  all,  and  you  know  we  must  be  in  the  fashion  or 
die. 

The  Corliss  is  the  dude  engine.  But  for  a  genu- 
ine, every-day,  hard-working,  steady  old  reliable, 
give  me  my 

Old  Slide  Valve. 

How  To  Organize  a  D.  F.  Auxiliary? 

To  the  Editor  of  the  American  Engineer: 

Sir: — Can  you  please  inform  me  how  to  organize 
a  Daughters  of  Fulton  auxiliary? 

I  feel  that  our  husbands  and  brothers  (and  neigh- 
bors' husbands)  would  really  appreciate  such  an  un- 
dertaking; but  we  lack  information  as  to  how  to  go 
about  it,  and  Avhat  there  is  in  it — not  financially, 
but  by  way  of  edification. 

Engineers'  wives  who  are  mothers  have  no  doubt 
felt  the  sharp  pangs  of  pain  at  being  left  alone  one 
or  two  evenings  each  week  to  care  for  the  little 
ones  (in  the  evening)  as  we  have  faithfully  done  all 
day,  awaiting  the  return  of  our  all.  And  it  is  not 
very  pleasant  to  hear  him  say  impatiently  (when 
he  returns  from  work),  "Well,  is  supper  ready?  I 
nave  to  go  to  the  engineers'  meeting  to-night."  I 
have  often  felt  that  the  supper  (on  those  occasions) 
would  be  much  more  relishable  if  each  of  us  (man 
and  wife)  had  a  meeting  to  go  to,  for  a  friendly 
social  chat,  so  as  to  drop  for  a  few  moments  the 
cares  and  perplexities  of  the  day. 

I,  for  one,  also  feel  it  a  duty  to  assist  my  husband 
in  attaining  all  possible  knowledge  of  his  business 
as  an  engineer.  And  I  am  sure  there  is  no  husband 
so  selfisnly  dead  to  his  Avife's  interests  that  he  Avould 
object  to  her  having  all  virtuous  recreation  that  her 
constitution  demands,  and  would  rejoice  in  her  en- 
deavors to  lessen  the  wear  and  tear  of  life's  friction, 
thereby  reducing  the  number  of  her  grey  hairs  and 
retaining  the  roses  on  her  cheeks. 

Oh,  mothers!  time  is  flying  Avith  us;  so  let  us 
make  the  best  possible  use  of  it,  coming  close  to- 
gether, setting  our  home  engines  aright,  and  keep- 
ing up  the  tire  of  cheerfulness,  so  that  when  those 
tired  husbands  of  ours  come  home  they  may  not 
find  a  tingle  jar  in  its  machinery.  And  let  us  watch 
Avell  the  balance  Avheel  of  patience  Avith  our  little 
ones.  Mrs.  Frank  Purman. 

Omaha,  Neb. 

19TH    CENTURY  ENGINEERS. 


knowledge  to  those  less  fortunate,  in  being  able  to 
purchase,  or  perchance  to  retain  mentally.  These 
are  our  engineers  of  the  19th  Century. 

To-day  there  are  some  Avho  do  not  seem  to  care  if 
h  ey  could  make  advancements  in  life,  by  reading 
or  associating  themselves  Avith  per;:;ons  of  aljiiity  or 
experience.  They  are  willing  to  trudge  along  in 
life,  as  their  grandfathers  did,  Avilliout  any  hope  of 
success.  They  do  not  descry  the  value  of  books  or 
papers,  they  simply  have  no  taste,  they  arc  as  nat- 
ure made  them.  To  hear  a  person  say  he  Avould  not 
be  bothered  reading  such  stuff,  that  they  had  no 
use  for  tbem,  would  naturally  leave  a  certain 
amount  of  suspicion  that  ignorance  ijredominated 
with  them,  and  that  they  were  simply  living  by 
presumption. 

Such  a  one  I  met  recently,  and  upon  the  subject 
of  reading,  he  declared  most  emphatically  that  he 
did  not,  or  Avould  not,  read  any  of  the  so-called 
mechanical  papers  and  books,  that  they  were  sim- 
ply bosh;  and  would  not  spend  even  a  nickle  on  any 
or  all  of  them.  He  wished  to  convey  the  idea  that 
he  was  a  walking  encyclopediau  upon  any  thing 
pertaining  to  engines  and  boilers.  Eeason  was 
useless;  notwithstanding  his  radical  aversion  to  ed- 
ucation, he  looks  forward  for  success.  It  Avill  noA'cr 
be  through  his  knowledge  of  steam  engineering. 
It  may  be  through  certain  requirements  he  has  that 
are  indispensable  to  his  particular  "line  of  busi- 
ness." 

Another  "Case" — "An  Engineer."  This  one  in 
Michigan.  Just  think  of  it.  When  asked  if  he  be- 
longed to  any  educational  organization,  he  replied, 
that  he  could  see  no  good  or  any  advantage  in  it; 
that  it  was  only  spending  money  and  fooling  aAvay 
time — thinking  probably  his  time  was  of  some 
value  in  another  direction.  I  made  some  enquiries, 
the  results  of  same  Avere  that  most  of  it  Avas  de- 
voted to  raising  dogs;  he  not  only  objected  to  read- 
ing mechanical  literature,  but  a  newspaper  of  any 
kind  had  never  been  in  his  house -daily,  monthly 
or  yearly.    He  had  never  been  guilty  of  it. 

Another  "Expert"  was  called  upon  the  Avitness 
stand  to  testify  in  a  case  of  a  boiler  being  burnt, 
through  building  fire.  AVhen  asked  Avhat  caused 
the  ridge  or  lumps  on  top  of  shell,  (this  being  a 
portable  boiler)  he  replied  that  it  Avas  made  that 
Avay,  hammered  out  so  that  the  engine  Avould  fit  itself 
to  the  boiler. 

These  latter  "cases"  are  not  19th  century  engin- 
eers, simply  beings,  living  in  this  year  1891. 

Stephen  Christie. 


The  above  are  men  of  thought,  education  and 
skill,  acquired  by  practice,  reading,  and  seeking  in- 
formation on  matters  pertaining  to  their  vocation. 
Their  engine  room  surroundings  are  suggestive  ol 
the  ability  they  have;  a  look  into  their  cupboards 
will  reveal  papers,  books,  periodicals,  and  circulars 
of  new  machinery  and  apjjliances,  they  are  inter- 
ested in,  for  by  past  experience  they  have  found 
out  that  many  of  the  modern  devices  are  labor  and 
money  saving  machines;  they  may  not  be  Avell 
versed  in  all  the  details  of  such;  they  can  explain 
the  workings  and  functions  and  can  readily  see  the 
merits  of  useful  devices. 

Nature  may  have  been  bountiful  in  its  gifts  of 
late  to  those  men,  but  cultivation  has  much  to  do 
with  their  success. 

There  is  no  reason  why  machines  should  be  bo- 
hind  the  times;  this  is  an  age  when  literature  upon 
every  thing  is  very  exhaustive  in  all  details;  and  he 
would  be  a  very  curious  business  person  who  can 
not  find  works  upon  the  subject  he  is  interested  in 
treating  everything  in  detail. 

These  men  take  advantage  of  such  matters;  they 
read  and  digest  it,  and  you  Avill  find  them  making 
progress.    They  are  ever  ready  to  impart  their 


AMERICAN    ENGINEERS'  HOME. 


The  Supreme  Council  A.  O.  of  S.  E.  at  its  last 
session  took  up  the  suggestion  of  Mr.  A.  B.  Jenkins 
of  Jenkins  Bros.,  New  York,  that  our  Order  should 
build  a  home  for  aged  and  disabled  engineers. 

The  Trustees  of  the  Supreme  Council  were  given 
full  power  to  select  location,  raise  funds,  and  carry 
on  this  good  Avork. 

1  have  been  requested  by  the  president  of  the 
board  (Bro.  Bernard  Born  of  Boston)  to  make  an 
appeal  to  the  manufacturers  of  steam  appliances, 
steam  users,  and  engineers  of  this  country  for  con- 
tribution for  the  building  of  and  supjjort  of  the 
home.  AH  contributions  should  be  sent  to  Bro.  A. 
W.  Southwell,  Treasurer  Board  of  Trustees  A.  O.  of 
S.  E.,  care  of  American  House,  Cleveland,  Ohio. 

Let  the  contributions  bo  liberal  and  flow  lively. 

Members  of  the  A.  O.  of  S.  E.  are  (should  they 
become  aged  or  disabled)  eligible  to  this  home  if  in 
good  standing. 

Engineers  not  members  of  our  Order  become  en- 
titled to  admission  to  the  home  by  the  payment  of 
small  yearly  dues  to  the  trustees. 

Engineers  who  are  not  members  of  our  Order 
and  who  have  failed  to  pay  the  yearly  dues  can 
purchase  an  admission  to  the  home  for  the  rest  of 
his  days  by  payment  of  a  small  sum  to  be  set  here- 
after. 

It  can  be  seen  by  the  above  that  avo  want  to  make 
this  home  free  as  possible  to  all  engineers,  Avhother 
members  of  our  Order  or  not.  All  contributions 
Avill  be  acknowledged  in  the  columns  of  this  paper. 
Let  the  good  Avork  be  done  quickly. 

Who  Avill  start  the  ball  rolling?   I  remain 
Yours  fraternally, 
Jepfbrson  Youno,  Jr.,  S.  C.  E 
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SECOND   CHAT  WITH  A  CHIEF  ENGINEER. 


I  see  an  article  ia  the  iJcDtcw  of  July  30,  headed 
"Value  of  ludependent  Condensers,"  giving  as 
printed  below,  a  statement  of  comparisons  of  two 
boats,  the  E.  P.  Wilbur  with  an  ordinary  air  pump 
and  condenser,  and  the  Saranac  with  an  independ- 
ent coudenser: 


Steamer  Saranac,  trip  ludcpendoiit 
of  August  8,  1800.  air  pumr. 

Miles  run   1,830. 

Coalused,  tous   IDV. 

Total  revolutions   045,831. 

Coal  i>cr  revolution,  Itis   •'51 

Steamer  E.  P.  Wilbur,  trip  Connected 
of  May  11, 1890.  air  pump. 

Miles  run   1,830. 

Coal  used,  lon^   2)0. 

Total  revolutions   077,080. 

Coal  per  revolution,  lbs   .74 


Now  let  us  look  into  this  matter  by  facts  well 
kuown  to  engineers  and  maKe  some  inquiry.  From 
indicator  cards  taken  ofl  an  enging,  duplicate  of  the 
E.  P.  Wilbur's,  developing  1,500  horse  power,  it 
took  20  horse  power  to  drive  the  air  pump.  Cards 
taken  from  other  builds  of  engines  indicate  that  it 
takes  about  .015  per  cent,  of  the  power  of  a  com- 
pound engine  to  drive  the  air  pump.  We  will  ap- 
l^roximate  the  power  of  the  boats  in  question  at 
1,500  horse  power  and  that  required  to  drive  the  air 
pump  at  22.5  horse  power.  At  72  revolutions  per 
minute,  the  Saranac  ran  149  hours  and  29  minutes 
while  the  Wilbur  ran  156  hours  41  minutes.  Allow 
two  and  a  half  pounds  of  coal  per  horse  power  per 
hour  consumed.  This  is  a  liberal  allowance,  as  the 
builders  on  trials  have  developed  a  horse  power  on 
ess  than  tAVO  pounds.  In  the  156  hours  the  con- 
nected air  pump  on  the  Wilbur  would  take  8,875 
pounds  of  coal.  The  independent  air  pump  on  the 
Saranac  is  driven  by  the  most  expensive  engine  yet 
devised  to  develop  power,  and  cannot  possibly  de- 
velop on  indicated  horse  power  on  less  than  seven 
pounds  of  coal  per  hour.  Allowing  this,  the  inde- 
pendent condenser  pump  would  use  developing  22.5 
horse  power  in  1^9  hours,  23,467  pouads  of  coal.  In 
either  case  the  amount  of  coal  would  be  insignifi- 
cant in  the  aggregate,  but  I  have  called  attention 
to  a  loss  and  given  the  cause  of  it. 

Now  let  us  compare  the  temperature  of  the  hot 
wells  as  attained  in  practical  workings.  It  is  no 
unusual  thing  with  a  connected  air  pump  and  con- 
denser to  have  the  temperature  of  feed  water  to 
boiler  from  hot  well  130  to  15  J  degrees,  while  that 
of  the  independent  condenser  runs  from  90  to  110 
degrees.  The  builders  of  the  iudependent  condens- 
ers satisfied  a  demand  for  an  air  pump  that  was  free 
as  ijossible  from  breakage,  a  serious  fault  with  the 
attached  air  pump  when  the  main  engines  are 
turned  up  from  90  to  100  revolutions.  The  build- 
ers of  the  main  engines  came  to  the  rescue  of  the 
much  praised  independent  condenser  by  putting  in 
a  heater  to  take  care  of  this  frigid  feed  water.  Of 
course  I  understand  that  there  is  an  advantage  in 
vacuum  when  the  temperature  at  condensation  is  90 
degrees,  the  difference  between  that  temperature 
and  130  degrees  resulting  in  three  inches  or  more 
vacuum.  Such  comparison  as  that  published,  how- 
ever, proves  nothing.  The  data  is  insufficient  and 
nothing  computable  is  shown  by  it.  The  figures  I 
have  furnished  are  computable  and  they  mike  a 
charge  against  the  independent  condenser.  Let 
the  latter  make  a  counter  charge  with  proper  data. 
If  the  comparative  statement  of  the  performance  of 
the  Wilbur  aud  Saranac  proves  anything  for  the 
independent  condenser,  the  following  proves  twice 
as  much  against  it,  for  the  comparison  is  made  on 
the  same  boat  and  engines.  The  steamer  Inter 
Ocean,  built  in  Detroit  in  1872  and  now  in  commis- 
sion, came  out  with  an  independent  air  pump  and 
condenser,  and  the  usual  frigid  feed  water  was  the 
result.  The  builders  of  the  main  engines  in  this 
case  did  not  come  to  the  rescue  of  the  independent 
condenser  with  a  heater,  and  she  burned,  towing 
the  barge  Argonaut  from  Buffalo  to  Chicago  and 
return,  from  220  to  260  tons  per  trip.  I  think  she 
was  run  four  seasons  this  way  and  then  the  inde- 
pendent air  pump  and  coudenser  was  taken  out  and 
the  air  pump  was  connected  to  the  main  engines 
with  no  further  changes  to  engines  or  wheels.  The 
result  was  that  she  towed  the  Argonaut  the  first  five 
trips  between  Chicago  and  Buffalo  and  return  on  a 
consumption  of  147^  tons  of  fuel  per  trip. 


A  well  designed  air  pump  connected  with  the 
main  engines  ought  to  run  one  season  with  little  or 
no  attention,  save  oiling.  I  mean  by  a  well  de- 
signed air  pump,  one  with  a  large  diameter  and 
short  stroke  to  decrease  the  velocity  of  bucket  so  it 
could  pump  solid  water  and  not  endanger  its  break- 
ing. As  between  a  well  designed  connected  air 
pump  and  the  independent  condenser  there  is  no 
question  of  choice  in  my  mind,  and  nothing  but 
figures  and  cards  will  convince  me.  I  have  not 
charged  the  independent  air  pump  with  the  maiu  - 
tenance  of  two  steam  cylinders,  oil  and  repairs,  but 
let  this  go  for  the  good  of  the  trade. — E.  N.  Gineeu  , 
iu  the  Marine  Review. 


THE   TINPLATE  TRADE. 

The  tinplate  business  is  a  subject  of  lively  inter- 
est just  now,  on  both  sides  of  the  Atlantic.  The  tin 
industry  is  going  to  be  developed  in  the  United 
States  forthwith,  without  any  doubt.  And  it  is  al- 
most equally  certain  that  thousands  of  Welsh  ex- 
perts in  the  manufacture  of  tin  will  "come  over 
and  help  us."  In  the  meantime  it  is  very  interest- 
ing to  notice  how  the  situation  is  viewed  across  the 
water.  And  here  is  what  the  Ironmonger  (London) 
says: — 

The  period  during  which  the  tinplate  works  in 
South  Wales  and  Monmouthshire  have  been 
stopped  is  now  at  an  end,  and  the  mills  are  being 
restarted  throughout  the  districts  in  question.  In 
some  instances  work  will  not  be  resumed  for  some 
weeks  to  come,  but  in  the  majority  of  cases  the 
mills  will  be  in  operation  next  week.  Whether  the 
organized  month  of  inactivity  has  achieved  its  pur- 
pose is  a  question  which  can  be  best  answered  by 
those  actually  concerned,  but  so  far  as  can  be  ob- 
served by  impartial  outsiders  its  effects  have  been 
practically  colorless.  The  stoppage  was  designed, 
it  was  stated  by  the  makers,  in  order  to  prevent 
the  prices  of  tinplates  from  falling  below  the  cost 
of  production.  As  soon  as  the  works  are  again  in 
operation  it  will  be  seen  whether  this  aim  has  or 
has  not  been  accomplished.  Up  to  now  the  varia- 
tions in  quotations  have  not  been  other  than  nor- 
mal, either  here  or  in  the  United  States.  In  Lon- 
don and  at  Liverpool  the  leading  sorts  and  sizes 
are  nominally  but  little  lower  than  they  were  a 
month  ago,  whilst  in  the  United  States  the  quota- 
tions are  but  fractionally  easier  than  they  were 
when  the  new  tariff  came  into  force.  On  the  whole 
this  state  of  things  is  very  much  what  might  have 
been  expected  under  all  the  circumstances.  Deal- 
ers in  America  are  fully  stocked  up,  and  importers 
there  are  alleged  to  have  on  hand  tinplates  equal 
to  nearly  or  quite  a  year's  consumption.  They  are, 
consequently,  deeply  interested  in  the  mainten- 
ance of  prices,  and  it  may  be  taken  for  granted  that 
there  will  be  no  "slump"  in  quotations  if  it  can 
possibly  be  avoided.  Yet  it  is  obvious  that  an  awk- 
ward condition  of  affairs  may  be  brought  about  be- 
fore long  if  the  Welsh  makers  and  their  financial 
supporters  deem  it  necessary  to  recommence  pro- 
duction on  a  large  scale.  If  the  plates  are  made 
they  will  have  to  be  sold  without  much  delay,  and, 
as  the  United  States  market  is  the  largest  consu- 
mer, efforts  may  be  made  to  push  sales  there 
through  usual  or  unusual  channels  at  prices  which 
will  allow  for  the  McKinley  duty,  and  be  below  the 
figures  for  which  the  American  vendors  of  the 
stocks  now  on  hand  are  holding  out.  We  do  not 
assert  that  this  will  be  the  case,  simply  because  the 
issue  is  not  raised,  but  we  think  it  is  very  proba- 
ble. The  American  tinplate  interests  are  evident- 
ly of  the  same  opinion,  and  in  furtherance  of  that 
view  are  said  to  have  procured  the  abolition  of  the 
drawback  hitherto  allowed  upon  canned  goods, 
&c.,  in  the  production  of  which  imported  tinplates 
have  been  used.    If  that  is  really  the  case  then  the 

Americans  have  done  a  clever  stroke  of  business 
for  their  infant  industry,  but  we  take  leave  to 

doubt  the  possibility  of  a  Treasury  decision  on  the 
point  overriding  the  si^ecific  provisions  of  the  leg- 
islative enaatnient.  As  regards  American  progress 
generally  in  relation  to  their  tinplate  industry,  it 
has  to  be  noted  that  they  are  making  preparations 
in  an  active  manner  for  going  on  with  the  produc- 
tion. Amongst  other  matters  they  are  alleged  to 
have  ijrocured  the  netting  aside  of  the  Clause  of 
the  Contract  Labor  Law  which  forbids  the  bring- 
ing into  the  country  workmen  under  contracts  in 


favor  of  skilled  tinplate  workmen— thereby  hoping 
to  get  over  on  3  of  their  most  serious  difficulties, 
but  (as  is  now  alleged)  thereby  giving  deep  offence 
to  the  workmen's  organizations  of  the  United 
States.  Another  difficulty  of  moment  which  the 
American  makers  will  find  hard  to  surmount  is  that 
of  private  brands.  We  on  this  side  know  what  has 
been  done,  and  is  done,  in  respect  of  these  brands. 
The  difficulty  is  even  more  serious  in  the  States, 
because  vendors  and  importers  in  that  country 
have  been  accustomed  to  have  their  own  brands, 
and  have  built  up  their  business  with  them.  It  Is 
not  likely,  therefore,  that  these  firms  will  quietly 
give  up  their  special  lines,  and  it  is  certain  that  if 
the  American  makers  (when  they  are  able  to  do  the 
business  on  a  commercial  scale)  will  not  supply  the 
plates  under  the  private  brands,  the  owners  of  the 
brands  will  obtain  their  supplies  from  Wales  just 
as  they  have  done  hitherto.  As  the  developments 
proceed  on  the  other  side  of  the  Atlantic  we  shall 
doubtless  hear  of  many  other  points  of  interest.  On 
this  side,  also,  we  should  be  pleased  to  learn  that 
the  Welsh  manufacturers  are  planning  to  meet 
their  energetic  rivals  of  the  near  future  in  an 
equally  energetic  and  progressive  manner. 


THE   CHICAGO    POOR   HOUSE  BOILERS, 

At  the  last  meeting  of  the  Public  Service  Com- 
mittee of  the  County  Board,  Cook  County,  111.,  they 
recommended  that  the  contract  for  four  ijoor  house 
boilers  be  awarded  to  the  Porter  Boiler  Manufact- 
uring Company  at  $5,000.  The  County  Board  after- 
ward recommitted  the  whole  business. 

The  special  committee  reported  that  the  Porter 
Company  and  John  Mohr  &  Sons  were  the  only  bid- 
ders complying  with  the  specifications  requiring 
hydrostatic  riveting,  and  recommended  that  all  the 
bids  be  rejected  so  as  to  admit  hand  riveting. 

Mr.  Green  said  that  disinterested  persons  had 
been  consulted  and  no  one  could  be  found  who  pre- 
ferred one  kind  of  riveting  to  the  other.  Boiler 
Inspector  Pickham  disliked  the  hydraulic  process, 
especially.  Besides,  under  the  present  require- 
ments, but  tAvo  or  three  firms  in  Chicago  can  com- 
pete, which  is  unfair. 

Mr.  Struckman  insisted  on  awarding  the  contract 
according  to  the  specifications,  but  General  Lieb 
was  opposed  to  it,  saying  it  looked  suspicious  to 
make  the  specifications  so  exclusive,  and  his  motion 
prevailed. 


THE   LARGEST  DYNAMO. 

The  largest  dynamo,  so  far  as  output  is  concerned 
ever  constructed  in  this  country  has  been  de.signed 
by  Mr.  T.  L.  Wilson,  and  is  intended  for  metallur- 
gical work,  its  special  office  being  the  electrolytic 
reduction  of  aluminium.  The  peculiar  features  of 
its  design  that  at  once  command  attention,  are  the 
absence  of  any  separate  commutator,  aud  the  un- 
usual construction  of  the  armature.  This  is  built 
up  of  very  massive  bars  of  drawn  copper,  insulated 
Avith  mica  and  asbestos.  The  brushes  rest  directly 
on  the  surface  of  the  armature,  between  the  pole 
pieces.  The  frame  of  the  machine  consists  of  two 
enormous  castings  with  salient  pole  pieces,  having 
wrought-iron  cores  both  above  and  below  the  arm- 
ature. The  armature  itself  is  twenty-four  inches  in 
diameter  and  forty-seven  inches  long,  and  is  of  the 
Gramme  construction,  formed  upon  a  five-inch 
hammered  steel  shaft  resting  in  composition  bear- 
ings 15  inches  long.  The  armature  alone  without 
the  pulley  weighs  6,163  pounds,  while  the  frame 
contains  11,000  pounds  of  castings  and  7,000  pounds 
of  solid  forgings.  As  the  machine  stands  with  its 
present  pulley  it  weighs  a  little  less  than  30,000 
pounds.  The  output  is  intended  to  be,  if  neces- 
sary, as  high  as  750,000  watts,  and  normally  perhaps 
half  that  figure.  The  electromotive  force  actually 
employed  will  probably  not  be  over  50  volts, 
though  the  machine  is  capable  of  giving  110  at  a 
reasonable  speed.  The  designer  of  this  dynamo, 
Mr.  T.  L.  Wilson,  has  as  yet  given  it  only  a  partial 
test,  but  enough  to  show  that  the  requisite  electro- 
motive force  can  be  readily  developed,  and  that  the 
machine  losses  are  not  likely  to  be  severe. — Ex. 


Hine  &  Robertson,  of  45  Cortlandt  Street,  New 
York,  have  been  appointed  sales  agents  for  the 
Reliance  water  alarm  columns;  also  for  the  Wain- 
Avright  water  tube  heater. 


AuGrsT  22,  1891. 
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ANOTHER    MISERABLE  STRIKE  ENDED. 

A  dispatch  from  Omaha,  Neb.,  last  Monday,  says: 
The  Omaha  smelter  strikers  divided  to  day  and 
the  tight  assumed  a  curious  phase.  Already  some 
men  are  at  work  at  old  prices,  while  the  remainder 
hold  out  for  eight  hours  with  ten  hours'  pay.  The 
men  began  assembling  as  early  as  6  o'clock,  and  an 
hour  later  there  were  fully  400  of  them  in  front  of 
the  gates.  Many  of  them  had  their  dinner  pails 
and  nearly  all  woie  their  working  clothes.  Some 
expected  a  conference  and  hoped  for  a  settlement, 
while  scores  openly  voiced  their  sentiments  to  the 
effect  thac  enough  conferences  had  been  held  and 
that  they  were  going  back  to  work,  whether  their 
comrades  wanted  to  go  back  or  not.  That  they 
meant  what  they  said  was  clearly  demonstrated 
when  the  passage-way  through  the  time-keeper's 
office  was  opened  and  it  was  announced  that  all 
men  who  wanted  to  go  to  work  could  do  so.  De- 
spite the  efforts  of  some  men  to  stop  them,  those 
who  were  heartily  sick  of  the  strike  availed  them- 
selves of  the  opportunity  and  passed  inside.  They 
went  directly  to  their  old  places,  and  were  set  to 
work  cleaning  up  and  getting  ready  to  start  the 
fires.  Shortly  after  8  o'clock  there  were  fully  two 
hundred  men  at  work  and  smoke  was  beginning  to 
roll  from  the  chimneys  when  Mr.  Barton  drove  up 
to  the  office.  On  one  side  several  alleged  leaders 
harangued  the  men,  demanding  that  they  hold  out, 
while  a  little  farthei  removed  a  priest  advised  the 
men  to  go  to  work  and  settle  the  price  later.  In 
the  foundry  and  machine  shops  the  full  force  of 
men  was  put  to  work  and  the  yardmen  and  roust- 
abouts were  there  in  force.  Several  men  were 
cleaning  out  the  tanks  in  the  blue  shops  and  the 
fires  were  roaring  in  the  "cupells"  in  the  side  shops. 
A  score  of  men  were  busy  in  the  great  refinery 
building  and  in  the  Cupolas  the  ring  of  the  sledge 
and  bar  bespoke  the  efforts  that  were  being  made  to 
clean  out  the  huge  blast  furnaces.  These  furnaces 
were  almost  empty  when  the  men  went  out,  else  it 
would  have  required  weeks  of  work  to  have  again 
put  them  in  readiness  to  start  the  fires.  They  were 
run  so  low  that  another  hour's  work  would  have 
emptied  them,  hence  it  will  be  a  comparatively 
easy  matter  to  clean  out  the  -'frozen"  mass  that  was 
left  in  them.  It  is  the  intention  to  start  up  the  first 
blast  furnace  to-morrow  night,  and  one  will  proba- 
bly be  started  on  each  shaft  thereafter  until  the 
whole  ten  are  running.  Early  this  afternoon  hand- 
bills were  scattered  broadcast  throughout  the  city 
calling  a  mass  meeting  under  the  Douglas  street 
bridge  at  4:30  o'clock  this  afternoon.  The  circular 
was  headed  "Barton's  Treachery, "  and  called  upon 
"all  friends  of  justice,  honor,  and  fair  play"  to  at- 
tend and  take  part  in  the  meeting.  The  dissatis- 
fied strikers  met  and  were  harangued  by  leaders. 
Two  of  those  present  who  dared  favor  returning  to 
work  were  assaulted.  The  police  patrol  put  down 
the  fight  before  it  became  general. 


LUCKIEST    SHIP  AFLOAT. 


There  is  a  vessel  now  lying  at  Mission  No.  2,  San 
Francisco,  that  attracts  a  great  deal  of  attention  by 
her  queer^rig  and  old-fashioned  appearance.  She 
is  the  British  four-masted  bark  Omeo,  belonging  to 
Melbourne.  The  old  craft  has  quite  a  history  and 
was  formerly  a  steamer.  She  was  built  in  1858  in 
England  and  is  789  tons.  During  the  civil  war  she 
was  used  as  a  blockade  runner  and  made  a  number 
of  trips  to  Charleston,  S.  C,  escaping  capture  more 
than  once  from  the  federal  war  vessels. 

The  last  trip  she  made  was  a  remarkable  one.  She 
passed  the  gun-boats  that  were  blockading  the  har- 
bor, and  then  orders  were  given  by  the  flagship  to 
keep  a  sharp  lookout  for  her  when  she  attempted 
to  leave  and  to  catch  her  at  all  hazards.  The  days 
went  by  until  six  weeks  had  passed,  and  the  officers 
were  beginning  to  think  that  the  steamer  had  given 
them  the  slip  and  made  away  without  their  know- 
ing it,  when  one  night  rockets  were  seen  from  the 
cruisers  as  if  some  one  was  signaling  on  shore. 

A  bright  lookout  was  kept  for  the  slippery  block- 
ado-runncr,  and  just  before  daylight  she  was  seen 
well  in  shore,  passing  out.  She  was  loaded  to  the 
guards  with  cotton,  and  had  several  hundred  bales 
piled  on  deck.  Half  a  dozen  steamers  startod  after 
her  at  once,  and  it  seemed  as  if  she  would  be  caught 
at  last.    But  f<he  managed  to  reach  open  water 


without  coming  in  range  of  the  guns  of  the  war- 
ships, and  in  a  few  hours  had  distanced  all  but  one 
of  her  pursuers. 

This  was  one  of  the  new  gunboats,  a  screw  steam- 
er of  great  speed ;  and  as  the  two  flew  through  the 
water  the  American  captain  had  the  satisfaction  of 
noting  that  slowly  but  surely  he  was  overhauling 
the  heavily-laden  blockader.  The  captain  of  the 
British  steamer  also  perceived  that  the  gunboat 
was  gaining  on  him,  and  he  knew  that  it  was  only  a 
question  of  time,  unless  something  turned  up  to 
prevent  it,  when  the  American  would  be  on  his 
way  to  New  York  with  the  cotton  steamer  in  tow. 

He  looked  at  his  deckload,  which  was  worth 
thousands  of  dollars  in  Liverpool  could  he  land  it 
there,  and  then  looked  at  the  American,  which  was 
slowly  crawling  up  on  him,  until  every  minute  he 
expected  to  see  the  puff  of  smoke  from  her  bow 
gun.  He  decided  that  the  deckload  must  go.  But 
there  was  great  danger  of  crippling  his  steamer 
should  he  drop  the  big  bales  over  the  side,  as  one 
of  them  might  be  caught  in  the  propeller  and  then 
ship  and  cargo  would  go  to  New  York  without  a 
doubt. 

In  order  to  prevent  this  a  long  stage  was  rigged 
over  the  stern  and  the  bales  rolled  out  on  it  before 
they  were  dropped  into  the  sea.  The  plan  worked 
first-class — in  fact,  better  than  the  bold  Englishman 
had  dared  to  hope.  Bale  after  bale  was  dropped 
overboard,  and  soon  a  long  line  ot  them  floated  on 
the  water  right  in  the  road  of  the  American  steamer 
and  no  attention  was  paid  to  them  by  the  officers 
of  the  gunboat  until  a  crash  was  heard  and  in  a  few 
seconds  her  engines  stopped.  The  captain  went 
down  into  the  engine-room  to  learn  what  was  the 
matter,  and  a  short  investigation  showed  that  the 
gunboat  was  helplessly  crippled. 

One  of  the  bales  had  been  caught  by  the  propel- 
ler and  its  contents  wound  around  the  shaft  in  a 
second,  and  to  their  chagrin  the  rich  prize  slipped 
through  their  fingers  when  they  were  nearly  along- 
side. After  the  war  the  Omeo  went  to  Australia 
and  for  a  number  of  years  ran  from  Melbourne  to 
New  Zeland,  and  was  then  turned  into  a  sailing  ves- 
sel. She  is  regarded  as  the  luckiest  ship  afloat,  as 
well  as  one  of  the  fastest,  as,  in  spite  of  her  queer 
rig,  very  few  can  outsail  her. 


CHILDREN'S  DAY  AT  THE  ILLS.  STATE  FAIR. 

The  State  Board  of  Agriculture  have  fixed  upon 
Tuesday,  September  29th,  as  Children's  Day.  Su- 
perintendents of  schools  are  respectively  requested 
to  notify  the  Secretary  of  the  number  of  children 
on  the  rolls  of  the  public,  private  and  parochial 
schools  of  thsir  respective  districts,  under  the  age 
of  fifteen  years,  that  a  sufficient  number  of  com- 
plimentary tickets  may  be  sent  to  each  school  to 
put  a  ticket  into  the  hands  of  each  scholar,  whether 
they  contemplate  attending  the  fair  or  not.  At 
Chicago,  in  1885,  30,000  school  children  attended 
the  fair  on  Children's  Day,  and  it  is  hoped  that 
more  than  that  number  will  find  their  way  into  the 
fair  grounds  at  Peoria  this  year.  Teachers  accom- 
panying their  schools  will  be  provided  with  a  com- 
plimentary admission  ticket.  For  further  informa- 
tion address  W.  C.  Garrard,  Secretary,  Springfield, 
lU. 


OVERHEATED    BOILER    STARTS  A  BLAZE. 


On  Friday  of  last  week,  a  party  of  some  1,300  ex- 
cursionists from  New  York  City,  on  their  way  to 
Bridgeport,  Conn.,  by  the  steamer  Elm  City,  were 
panic  stricken  when  about  midway  between  the  two 
cities.  About  7  o'clock  in  the  evening  fire  broke 
out  over  the  boiler  room,  near  the  port  paddle- 
wheel,  and  blazed  up  in  a  manner  that  frightened 
the  numerous  passengers  out  of  their  wits  almost. 
The  smoke  was  also  so  voluminous  and  dense  that 
all  feared  matters  were  worse  than  they  really  were. 
To  say  that  there  was  intense  excitement  is  putting 
it  very  mildly.  The  passengers  were  simply  terri- 
fied, and  for  some  minutes  panic  stricken.  Chil- 
dren clung  to  their  mothers  for  dear  life,  and  the 
women  screamed  In  the  greatest  fright.  A  man  and 
woman  in  a  state  room  directly  over  the  boiler  wore 
almost  suffocated  by  the  smoke  which  filled  the 
room,  and  were  carried  below  in  an  unconscious 
condition. 

The  prompt  work  of  the  officers  of  the  boat  was 


the  only  thing  that  averted  an  awful  catastrophe. 
The  crew  were  set  at  work  with  axes  chopping  away 
the  woodwork  in  order  to  get  at  the  blaze.  An  ap- 
erture was  cut  in  the  floor  of  the  state  room  over 
the  boiler,  a  hose  inserted,  and  a  stream  ot  water 
was  soon  playing  on  the  flames.  After  working 
about  an  hour  the  men  managed  to  extinguish  the 
fire. 

The  blaze  originated  from  an  overheated  boiler 
which  ignited  the  woodwork  in  the  engine  room. 
The  man  and  woman  who  were  overcome  by  the 
smoke  recovered  before  the  boat  reached  New  Ha- 
ven. A  few  of  the  women  fainted  during  the  fire, 
but  no  one  was  seriously  injured. 


MINE   MACHINERY  BURNED. 

As  an  illustration  of  how  strikers  become  demons, 
a  di.'^patch  from  Terre  Haute,  Ind.,  of  August  15, 
says: 

Fire  almost  completely  destroyed  the  machinery 
of  the  New  Pittsburgh  Coal  and  Coke  Company  at 
Alum  Cave,  Sullivan  County.  There  has  been  a 
strike  at  the  mine  for  a  week  past,  and  it  is  thought 
the  mine  was  set  on  fire  after  midnight  this  morn- 
ing. The  mine  was  worked  by  machinery  which 
was  of  the  costliest  kind  and  the  most  complete  of 
any  in  the  State  for  handling  coal  and  burning 
coke.  The  company  estimates  the  loss  at  $100,000 
two-thirds  insurance.  It  will  be  impossible  to  re- 
sume work  inside  of  several  months. 


TO  COLORADO  VIA  BURLINGTON  ROUTE. 

ONLT  ONE  NIGHT  ON  THE  ROAD. 

Leave  Chicago  at  1:00  P.  M.,  or  St.  Louis  at  8:25 
A.  M.,  and  arrive  Denver  6:15  P.  M.  the  next  day. 
Through  Sleepers,  Chair  Cars  and  Dining  Cars. 
All  Railways  from  the  East  connect  with  these 
trains  and  with  similar  trains  via  Burlington  Route 
to  Denver,  leaving  Chicago  at  G:10  P.  M.,  St.  Louis 
8:15  P.  M.,  and  Peoria  at  3:20  P.  M.  and  8:00  P.  M. 
All  trains  daily. 

Tourist  tickets  are  now  on  sale,  and  can  be  had 
of  ticket  agents  of  all  roads  and  at  Burlington 
Route  depots  in  Chicago,  Peoria  and  St.  Louis. 

There  is  no  better  place  than  Colorado  for  those 
seeking  rest  and  pleasure. 


ANOTHER    IMPROVED  INDICATOR. 

We  notice  in  one  of  our  American  exchanges  il- 
lustrations and  a  lengthy  description  of  a  new  steam 
engine  indicator  called  the  Straight  "Lyne"  indi- 
cator, being  presumably  so  named  after  the  in- 
ventor,  Mr.  Lewis  F.  Lyne.  The  paper  carrying 
drum  and  spring  and  leading  pulley,  as  well  as  the 
steam  cylinder,  piston  and  spring,  are  substantially 
the  same  as  those  of  the  Thompson  instrument. 
We  may  assume,  therefore,  says  the  Mechanical 
IForZtZ  (Eng.) ,  that  the  means  employed  to  give  a 
straight  line  movement  to  the  pencil  is  the  chief 
feature  of  the  new  indicator.  The  pencil  lever  is 
carried  at  the  inner  end  by  a  vibrating  back  link, 
and  the  piston  rod  is  connected  to  the  pencil  lever 
by  a  short  connecting  link  as  in  almost  all  modern 
Instruments.  A  projection  on  the  outer  end  of  the 
pencil  lever  slides  in  a  narrow  slot  in  a  fixed  ver- 
tical plate,  and  in  this  way  the  pencil  is  caused  to 
describe  a  straight  line.  If  the  lengths  of  the  con- 
necting and  back  links  are  correctly  proportioned, 
it  is  evident  that  the  movement  of  the  pencil  will 
be  accurately  proportional  to  that  of  the  piston. 
The  idea  is  ingenious  enough,  but  it  is  not  by  any 
means  new.  An  indicator  with  a  precisely  similar 
pencil  movement  was  placed  upon  the  market  some 
eight  years  ago  by  Messrs.  Casartelli,  of  Manchester, 
but  the  friction  of  the  pencil  i^iece  in  the  vertical 
slot  proved  a  very  serious  disadvantage,  and  the  in- 
strument was  eventually  abandoned  for  this  reason. 
We  opine  that  Mr.  Lyne  will  experience  a  similar 
difficulty,  since,  owing  to  the  relatively  extensive 
movement  of  the  pencil,  any  frictioual  resistance 
to  its  motion  cannot  fail  to  seriously  aftect  the  free- 
dom of  movement  which  is  so  essential  to  ensure 
accuracy. 


"Where  are  you  going,  my  pretty  maid?" 
"Going  to  cooking-school,  sir,"  she  said. 
"Can  I  go  with  you,  my  pretty  maid?" 
"We  don't  cook  veal  today,"  she  said. 
— New  York  Herald, 
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A   LEGAL  RIDE  WITHOUT  A  TICKET. 


It  has  remaiued  for  the  learned  and  erudite  just- 
ices of  the  supreme  court  of  NeAv  York  to  so  in- 
terpret the  law  and  facts  as  to  produce  the  judicial 
pronunciamento  that  a  man  may  ride  without  a 
ticket  and  without  paying  fare  upon  a  passenger 
train  of  a  railroad  company.  A  gentleman  of  the 
name  of  Hardy,  resident  at  Haverstraw,  desired,  it 
seems,  to  go  to  New  York  on  a  matter  of  business, 
and  sought  to  purchase  at  his  station  a  return 
ticket  at  the  regular  schedule  price.  The  ofllco 
was  closed,  and  he  boarded  the  train  without  a 
ticket.  He  then  gave  the  conductor  a  dollar  and 
told  him  he  wanted  return  transportation  then  and 
there.  Not  being  provided  with  a  portable  ticket 
office,  the  best  the  conductor  could  do  was  to  pur- 
chase a  return  ticket  for  Mr.  Hardy  from  Congers, 
the  next  station,  which  he  did,  and  which  Mr. 
Hardy  accepted.  Upon  returning  home  at  night 
Mr.  Hardy  was  informed  by  the  gateman  that  the 
train  then  leiving  did  not  stop  at  Congers,  and 
thereupon  the  circumstances  were  explained  to  the 
conductor  of  the  outgoing  train,  who,  accepting 
the  explanation,  told  him  to  get  on  the  train  for 
Haverstraw.  The  trouble  arose  when  the  con- 
ductor attempted  to  collect  fare  from  Congers  to 
Haverstraw,  which  was  not  covered  by  his  ticket. 
To  this  Mr.  Hardy  demurred,  on  the  ground  that 
he  was  entitled  to  be  carried  from  Haverstraw  to 
New  Y'ork  and  return  for  one  dollar,  which  dollar 
he  had  duly  paid.  The  court  decided  that,  having 
paid  to  an  agent  of  the  company  the  regular  rate, 
he  was  entitled  to  full  service,  and  a  judgment 
for  damages  for  ejecting  him  was  promptly  sus- 
tained. 

The  lesson  to  be  learned  from  this  experience 
of  Mr.  Hardy  is,  that  when  a  person  desiring  to 
travel  oi  a  railroad  cannot,  by  the  fault  of  the 
company  or  its  agents,  procure  a  ticket  before  board- 
ing the  train,  lie  is  entitled  to  the  same  service  at 
the  same  rate,  upon  tender  of  the  amount  of  the 
rate,  to  the  conductor,  although  the  rate  is  special 
and  the  service  excursion.  If  a  dollar  is  the  adver- 
tised rate  from  Haver&traw  to  New  York,  then  upon 
the  i^ayment  of  a  dollar  to  the  first  agent  of  the 
company  with  whom  the  passengers  comes  in  con- 
tact, whose  employment  is  such  that  he  has  a  right 
to  aemand  payment,  he  is  entitled  to  be  carried 
from  Haverstraw  to  New  York. 

In  this  case  another  principle  of  importance  Is 
involved.  The  conductor  had  actual  notice  of  the 
facts  involved,  and  upon  a  full,  fair  statement 
by  the  passenger,  and  a  statement  that  he  claimed 
the  right  to  ride  to  Haverstraw  on  his  ticket  reading 
to  Congers  only,  he  told  him  to  get  aboard.  By 
that  act  he  led  the  passenger  to  believe  that  the 
ticket  would  be  honored  in  accordance  with  his 
claim.  If  the  conductor  had  any  objections  to 
make,  that  was  the  time  to  make  them.  After  lead- 
ing the  passenger  to  beli(4ve  that  no  objection 
would  be  raised,  and  thus  inducing  him  to  board 
the  train,  the  conductor  will  not  then  be  permitted 
to  raise  objections  founded  on  facts  which  were 
in  his  possession  before  the  passenger  entered  the 
train. — Railway  Review. 


LIMITS   OF   STEAM  EXPANSION. 

The  following  extract  from  a  circular  issued  by 
the  English  builders  of  a  high-speed  engine  said  to 
run  satisfactorily  at  700  revolutions  per  minute  and 
to  develop  200  horse -power,  is  interesting,  says 
Mining  and  Scientific  Press,  since  it  attempts  to  con- 
fine the  use  of  double  and  triple  expansion  to  cer- 
tain limits:  If  the  boiler  pressure  always  exceeds 
70  pounds,  it  is  worth  Avhile  to  use  a  compound  en- 
gine; if  as  high  as  150  pounds,  a  trii^le-expansion 
engine.  11'  the  engine  exhausts  into  a  vacuum,  the 
corresponding  pressure  will  be  about  one-fourth 
lower.  The  extent  to  which  the  steam  may  be  ex- 
panded with  advantage  depends  upon  the  boiler 
pressure.  If  the  expansion  is  carried  to  more  than 
a  certain  number  of  volumes,  it  is  advantageous  to 
divide  it  into  two  stages,  i.  e.  to  expand  partly  in  a 
high  pressure  or  small  cylinder  or  cylinders  and 
partly  in  a  low-pressure  or  large  cylinder  or  cylin- 
ders. With  still  greater  expansion,  it  is  worth 
while  to  expand  in  three  stages,  i.  e.,  in  three  suc- 
cessive cylinders  of  increasing  diameter,  and 
so  on. 


HE   KISSED  HER. 

I  kissed  her.    Yes,  I  will  admit  it, 

We  two  were  alone  m  the  hall. 
Her  roses  were  red,  and  the  perfume 

Got  into  my  head,  that  was  all. 

By  Jove,  but  it  wasn't  my  fault,  man — 
'Twas  her  own — she  was  ravishing  fair; 

Her  lips  were  like  rose-leaves  uncurling. 
And  her  eyes  were  like  stars,  and  her  hair 

Was  as  sweet  as  the  breath  of  wild  violets; 

Lord  love  you,  how  could  I  resist! 
A  man's  only  human  whatever, 

And  that  woman  was  made  to  be  kissed, 

— B.  of  L.  E.  Journal. 


LITERARY. 


The  Technical  Society  of  the  Pacific  Coast  have  issued 
their  "Transactions"  for  the  past  half  year,  containing 
interesting  and  edifying  papers  on  Street  Paving  in  San 
Francisco  (by  S.  H.  Smith),  Hall's  Hydro-Steam  Elevator, 
with  diagrams,  (by  R.  Hinchliffe) ;  Abrasive  Processes  in 
the  Mechanical  Arts  and  the  Poole  System  of  Grinding 
Calender  Rolls,  with  diagrams,  (both  by  John  Richards) ; 
also  papers  on  the  Nicaragua  Canal,  with  map,  (by  H.  C. 
Taylor,  U.  8.  N.).  and  the  Physical  and  Geological  Traces 
of  Permanent  Cyclone  Belts,  with  diagrams,  by  Marsden 
Manson. 

T/ie  Cosmopoliton  is  in  the  front  rank  of  illustrated 
monthlies.  In  reading  any  chapter  of  No.  4  of  Vol.  XI, 
(August  number)  the  current  of  interest  flows  with  a  high 
potential.  "Gambling  in  High  Life,"  by  Gen.  Adam 
Badeau,  is  so  captivating  that  one  can  hardly  stop  for 
anything,  after  starting  reading  it  until  the  end  is 
reached.  Then  Prince  Bismarck,  by  Murat  Halstead, 
beats  everything  in  current  literature.  There  is  a  sus- 
picion that  Emperor  William  is  gone  extremely  daft,  and 
certainly  he  made  an  insane  move  (when  he  was  most  in 
his  senses)  by  forcing  Prince  Bismarck  into  retire- 
ment. And  as  there  is  a  strong  undercurrent  of  expecta- 
tion that  the  grand  old  Bismarck  will  soon  "return  to 
power,"  Mr.  Halstead's  illustrated  article  on  the  Iron 
Chancellor  is  doubly  interesting. 

TheComvassia  a  new  literary  venture.  "We  issue 
this,"  they  say,  "the  first  number  of  a  new  serial,  ventur- 
ing to  believe  that  it  will  be  found  to  fill  a  want.  It  will 
be  our  endeavor  to  give  such  information  respecting  the 
construction  of  mathematical  and  surveying  instru- 
ments, witn  the  best  modes  of  using  them,  new  and  im- 
proved methods  of  procedure,  etc.,  as  may  both  interest 
the  engineer,  surveyor,  drauglitsman  or  student,  and  be 
of  practical  value  to  him  in  the  pursuance  of  his  profes- 
sion. The  theories  and  principles  relating  to  the  above 
will  also  be  examined,  whilst  new  inventions  in  the  same 
and  kindred  branches,  whether  domestic  or  foreign,  will 
receive  that  attention  to  which  their  merits  may  entitle 
them. 


TRADE  NEWS. 

The  Metropolitan  Street  Railway  Co.,  of  Macon,  Ga. , 
have  recently  ordered  from  the  Ball  Engine  Co.,  of  Erie, 
Pa. ,  a  complete  plant  consisting  of  150  h.  p .  tandem  com- 
pound engine,  boiler,  heater,  pump,  etc.  They  are  going 
to  have  a  very  complete  plant  Then  Dravo  &  Black,  the 
Pittsburg  representatives  of  the  Ball  Engine  Co. ,  have 
sold  the  Braddock  Street  Railway  Co.,  of  Braddock,  Pa., 
a  100  h.  p.  Ball  engine,  also  a  boiler,  heater,  pump,  etc. 
They  have  also  sold  the  Pittsburg  Plate  Glass  Co. ,  two  150 
h.p.  Ball  engines. 

The  Pelton  Water  Wheel  Co.  have  opened  an  '  Atlantic 
Department,"  at  335  Central  Buildinj,  Liberty  and  West 
streets,  New  York  City.  The  opening  of  this  New  York 
oifice  enables  them  to  make  deliveries  from  this  point,  of 
water  wheels  and  motors,  together  with  water  pipe, 
shafting,  pulleys,  and  such  other  machinery  as  is  con- 
nected with  the  development  of  power  by  the  Pelton 
system. 

The  advantage  this  location  affords  for  favorable 
freight  rates,  as  well  as  rapid  and  frequent  communica- 
tion with  all  parts  of  the  world,  are  too  apparent  to  men- 
tion. 

The  Phosphor  Bronze  Smelting  Co.,  Limited,  whose 
head  office  is  at  512  Arch  St.,  Philadelphia,  have  issued  a 
revised  price  list  No.  8,  which  contains  useful  tables 
showing  approximate  weights  of  phosphor  bronze  wire 
and  plates,  accoiding  to  the  various  wire  gauges,  togeth- 
er with  a  table  showing  the  difference  between  the  well- 
known  wire  gauges. 

Map  of  the  United  States. 
A  large,  handsome  map  of  the  United  States,  mount- 
ed and  suitable  for  oflSce  or  home  use,  is  issued  by 
the  Burlington  route.  Copies  will  be  maUed  to  any 
address  on  receipt  of  12  cents  in  postage  by  P.  S. 
EosTis,  Gen'l  Pasri.  Agent,  C,  B.  &  Q.  R.  R.,  Chicago,  111. 


CHICAGO,  MILWAUKEE  &  ST.   PAUL  RAIL- 
WAY. 


Electric  Lighted  and  Steam  Heated  Vestlbuled  Trains, 
with  Westinghouse  Air  Signals,  between  Chicago,  St. 
Paul  and  Minneapolis,  daily. 

Electric  Lighted  and  Steam  Heated  Vestibuled  Trains 
between  Chicago,  Council  Bluffs  and  Omaha,  daily. 

Through  Vestibuled  Sleeping  Cars,  daUy,  between  Chi- 
cago, Butte,  Tacoma,  Seattle,  and  Portland,  Ore. 

Solid  Trains  between  Chicago  and  principal  points  in 
Northern  Wisconsin  and  the  Peninsula  of  Michigan. 

Daily  Trains  between  St.  Paul,  Minneapolis  and  Kan- 
sas City  via  the  Hedrick  Route. 

Through  Sleeping  Cars,  daily,  between  St.  Louis,  St. 
Paul  and  Minneapolis. 

The  finest  Dining  Cars  In  the  World. 

The  best  Sleeping  Cars.  Electric  Reading  Lamps  in 
Berths. 

6,100  miles  of  road  in  Illinois,  Wisconsin,  Northern 
Michigan,  Iowa,  Minnesota,  Missouri,  South  Dakota 
and  North  Dakota. 

Everything  First-Class. 

First-Olass  People  patronize  FlrBt-Class  Lines. 
Ticket  Agents  everywhere  sell  Tickets  over  the  Chi- 
cago, Milwaukee  and  St.  Paul  Railway. 


CONTRACTS  OPEN. 


Water-Works.— Sealed  proposals  will  be  received  by 
the  Chairman  of  the  Water  Supply  Committee  to  build  a 
system  of  water-works  for  this  place,  Gainesville,  Fla. , 
according  to  plans  and  specification  on  file.  Bids  will  be 
received  and  opened  on  September  1 , 1891.  The  commit- 
tee reserves  the  right  to  reject  any  or  all  bids.  For  cop- 
ies of  plans  and  specifications  and  any  further  Informa- 
tion address 

A.  J.  McAethub,  Chairman  Water  Supply  Committee. 


Steam  Heating.— Sealed  proposals  addressed  to  A.  P. 
Wooldridge,  Secretary  of  Board  of  Regents  of  the  Univer- 
sity of  Texas,  will  be  received  until  12  o'clock,  noon, 
August  22, 1891,  at  Austin,  Texas,  for  the  erection  of  a 
steam  heating  plant  for  the  university.  Plans  and  spec- 
ifications can  be  seen  at  office  of  Burt  McDonald,  at  Aus- 
tin, Tex.,  or  they  will  be  sent  to  bidders  upon  a  deposit 
of  $5,  guaranteeing  their  return.  Right  is  reserved  to 
reject  any  or  all  bids  and  a  certified  check  for  .?300  must 
accompany  each  bid. 

BuBT  McDonald,  Architect. 


Sewer. — Sealed  proposals  will  be  received  by  the  Com- 
mon Council  of  the  City  of  Terre  Haute,  Ind. ,  Tuesday 
evening,  September  1,  1891,  for  the  construction  of  about 
4,630  feet  of  brick  sewer,  varying  In  size  from  2ft.  4in.  by 
3ft.  6in.  to  3ft.  4in.  by  5ft.,  and  about  6,000  feet  of  pipe 
sewer,  varying  In  size  from  12  inches  to  24  inchesln  di- 
ameter. 

56  catch-basins,  16  manholes,  11  lamp  holes  and  outfall 
at  river. 

Certified  check  for  |2,000  to  accompany  bids. 
Council  reserves  right  to  reject  any  or  all  bids. 
Plans  and  specifications  on  file  in  my  oflBce. 

Feane  H.  Coopkb. 


U.  S.  Court  House,  Etc.,  at  Denver. —Sealed  pro- 
posals will  be  received  at  the  oifice  of  the  Supervising 
Architect,  Treasury  Department,  Washington,  D.  C.,  un- 
til 2  o'clock  p.  m.,  on  the  8th  day  of  September,  1891,  for 
all  the  labor  and  materials  required  for  the  joinery  work, 
wood  flooring,  marble  work,  vault  doors. •cement  floors, 
etc  .for  the  V.  S.  Court  House  and  Post  OflSce,  etc., 
building  at  Denver,  Col. ,  in  accordance  with  the  draw- 
ings and  specifications,  copies  of  which  may  be  had  on 
application  at  this  office  or  the  ofiBce  of  the  Superintend- 
ent at  Denver,  Col.  Each  bid  must  be  accompanied  by  a 
certified  check  for  a  sum  not  less  than  2  per  cent,  of  the 
amount  of  the  proposal.  The  Department  will  reject  all 
bids  received  after  the  time  herein  stated  for  opening  the 
same;  also,  bids  which  do  not  comply  strictly  with  all 
the  requirements  of  this  invitation.  Each  proposal  must 
be  inclosed  in  an  envelope,  sealed  and  marked,  "Propos- 
als for  the  Joinery  Work,  Marble  Work,  etc. ,  for  the  TJ.  S. 
Court  House  and  Post  Office,  etc  ,  building  at  Denver, 
Col.,"  and  addressed  to  W.  J.  Edbeooke,  Supervising 
Architect. 


Water-Conduit.— Sealed  proposals  will  be  received 
by  the  City  of  Savannah,  oflSce  Water- Works,  Savannah, 
Ga.,  until  eleven  (11)  o'clock  a.  m.,  Aug.  26,  1891,  for  the 
construction  of  a  Water  Conduit  of  masonry,  on  masonry 
and  timber,  having  an  internal  diameter  of  approximate- 
ly six  (6)  feet  and  a  length  of  three  thousand  (3,000)  feet, 
more  or  less,  all  to  be  In  accordance  with  general  speci- 
fications on  file  in  the  Water  Office  at  Savannah,  Ga. ,  or 
which,  with  other  information,  can  be  obtained  from 
Thos.  T.  Johnston,  Consulting  Engineer,  at  Room  29,  No. 
171  La  Salle  St.,  Chicago.  III.  Proposals  must  be  made  In 
accordance  with  aforesaid  general  specifications.  Pro- 
posals must  be  accompanied  with  a  cash  deposit  of  two 
thousand  ($2,000)  dollars  or  a  certified  check  for  two 
thousand  (12,000)  dollars  drawn  in  favor  of  the  properly 
authorized  agent  of  the  City  of  Savannah,  to  be  returned 
or  retained  in  accordance  with  the  general  specifications. 
No  proposal  will  be  entertained  unless  the  party  furnish- 
ing it  can  offer  evidence  satisfactory  to  the  Mayor  and 
Board  of  Aldermen  of  the  City  of  Savannah  of  his  ability, 
and  that  he  has  the  necessary  facilities,  together  with 
pecuniary  resources,  to  fulfill  the  conditions  of  the  con- 
tract and  the  specifications,  provided  such  contract 
should  be  awarded  to  him. 

The  right  is  reserved  to  reject  any  and  all  proposals 
not  deemed  to  the  best  interests  of  the  city. 

James  Manning,  Superintendent. 
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A    NEW  STEP   IN    METAL  WORKING. 


It  is  well  known  through  historical  and  antiqua- 
rian researches  that  the  ancient  inhaDitants  of  the 
earth  possessed  a  knowledge  of  certain  things  in 
the  working  of  metal,  that  have  been  lost  to  those 
who  succeeded  them,  sometimes  entirely;  some- 
times only  in  part.  Among  the  former  may  be 
mentioned  the  act  of  welding  copper,  which  the 
ancients  possessed,  but  which  has  been  lost  com- 
pletely, although  thousands  of  dollars  have  been 
expended  in  the  search  for  the  process.  Of  the  lat- 
ter class  are  some  secrets  in  the  working  ot  steel, 
for  although  we  can  do  many  things  with  this  mate- 
rial that  they  could  not,  and  in  most  respects  these 
processes  have  been  carried  to  a  high  degree  of 
perfection,  yet  there  are  those  who  claim  that  the 
famous  blades  of  Damascus  cannot  be  equalled  by 
even  all  our  boasted  progress  in  this  wonderful 
nineteenth  century,  called  though  it  be  the  "age  of 
steel." 

Be  that  as  it  may,  the  observing  person  can  in 
this  line,  as  with  every  other,  constantly  see  ad- 
vances made,  and  at  every  turn  it  is  more  plainly 
evident  tuat  additions  are  made  to  the  world's  stock 
of  knowledge.  A  step  in  advance  has  evidently 
been  made  in  the  matter  of  wheels,  by  the  ShefBeld 
Velocipede  Car  Co.,  of  Three  Kivers,  Mich. 

In  railroad  hand  cars,  iiglitness,  strength,  and 
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Some  practical  suggestions  for  engineers  are  of- 
fered in  an  article  under  the  above  caption  in  the 
Tradesman.    The  writer  says: 

To  do  the  greatest  possible  amount  of  work  with 
the  least  possible  expenditure  of  fuel,  oil  and  re- 
pairs, is  what  constitutes  skill  in  an  engineer.  At 
the  same  time  it  does  not  pay  to  be  too  saving  with 
oil  or  repairs.  A  few  drops,  or  even  pints,  of  oil 
saved,  will  not  pay  for  a  bearing  melted,  a  cross- 
head  worn  out,  or  a  guide  badly  cut.  It  costs  con- 
siderably more  to  bore  out  a  cylinder  once  in  a 
ye"r  or  two  than  it  does  to  use  a  half  pint  more  oil 
every  day.  As  for  coal,  none  oi  that  will  be  wasted 
if  the  firing  is  correct,  boiler  and  furnace  are  kept 
clean,  the  former  tight,  the  steam  pipes  tight  and 
well  covered,  and  all  water  of  condensation  care- 
fully drained  off.  The  water  should  be  drained 
toward  the  engine,  not  toward  the  boiler,  and  a 
drop  made  to  catch  the  water  instead  of  running  it 
through  the  engine.  To  make  a  drop,  put  a  tee  on 
the  pipe  that  drops  from  overhead;  the  tee  is  put 
on  instead  of  the  usual  elbow.  The  pipe  to  engine 
is  carried  out  of  horizontal  opening,  while  the  lower 
end  of  tee  is  fitted  with  a  pipe  one  or  two  feet  long 
and  a  cap  and  drip  attached  thereto.  Water  pass- 
ing with  steam  will  fall  down  into  the  capped  pipe, 
and  may  be  drawn  off  through  the  drip. 


speed  are  the  qualities  aimed  at,  but  a  great  obsta- 
cle in  the  path  of  the  first  disideratum  has  been  the 
wheel.  Strength  has  been  easily  attained  by  the 
use  of  cast  iron,  but  wholly  at  the  expense  of  the 
weight.  Many  experiments  have  been  made  to 
overcome  this  difficulty,  and  the  introduction  of 
the  wood  center  steel- tired  wheel  made  by  the  Shef- 
field Velocipede  Car  Co.,  which  is  well  known  to  all 
railroad  men,  went  a  long  way  towards  solving  the 
problem. 

This  firm  have  now,  however,  gone  a  step  further 
in  this  direction,  and  after  many  expensive  experi- 
ments, have  succeeded  m  producing  a  wheel  from  a 
single  sheet  of  steel,  which  we  illustrate  this  on 
page,  both  in  section  and  in  use  on  the  car.  A 
sheet  of  proper  thickness,  to  give  sufficient  strength 
is  sheared  to  circular  shape  and  passing  through  a  se- 
ries of  formative  processes  is  brought  to  the  desired 
shape,  the  center  being  corrugated  to  give  in- 
creased stiffness,  as  shown.  A  hub,  drop  forged 
from  a  single  piece  of  toughened  steel,  is  then  riv- 
eted in  place  and  the  wheel  is  complete. 

The  result  is  a  wheel  of  exceptional  lightness  and 
strength,  ana  a  distinct  addition  to  the  articles 
made  by  formative  processes  from  metal.  It  is  also 
particularly  adapted  to  use  on  all  kinds  of  light 
cars  for  mlniog,  contractors,  plantation,  and  tram- 
way use,  In  the  manufacture  of  which  the  above 
named  firm  are  specialists. 


La  Fete  Nationale  in  Paris  is  the  subject  of  Tht 
Oraphic'H  Pans  letter,  published  August  22,  ac- 
companied by  original  pen  sketches. 


This  drip  may  be  turned  into  the  boiler,  no  mat- 
ter whether  it  is  above  or  below  the  level  of  the 
water  line  in  boiler.  If  the  engine  is  above  water 
line  a  check  is  all  that  is  necessary  in  pipe  leading 
to  boiler  below  the  water  line.  If  the  engine  is  lo- 
cated below  the  water  line  a  different  arrangement 
of  the  pipe  is  needed,  that  is  all.  The  water  will 
pump  itself  into  the  boiler  every  time.  The  ar- 
rangement of  piping  that  does  this  is  called  "the 
steam  loop,"  I  believe  it  is  a  patented  concern.but 
will  explain  its  working: 

The  pipe  from  bottom  of  drip,  on  engine  pipe^ 
makes  a  half  turn  back  upon  itself,  then  rises  to  the 
top  of  the  engine  room,  or  above  it  If  possible.  At 
any  rate,  the  pipe  must  go  up  at  least  eight  feet 
above  water  line  in  the  boiler,  and  as  much  more 
as  is  convenient.  Indeed,  this  pipe  can  be  run  up 
through  the  floor  or  roof  of  the  building,  provided 
there  be  precaution  taken  against  freezing.  From 
the  riser  thus  described  a  pipe  runs  toward  the 
boiler,  but  it  runs  nearly  level,  with  just  enough 
pitch  to  allow  the  water  of  condensation  to  flow 
along  its  length.  This  horizontal  pipe  is  larger 
than  the  riser,  so  as  to  condense  a  little  more  steam 
and  to  give  the  water  a  chance  to  collect  and  sepa- 
rate. The  riser  does  not  connect  direct  to  horizon- 
tal pipe  in  the  usual  way,  but  it  passes  up  over  and 
enters  the  top  of  the  horizontal  pipe;  this  is  so  that 
no  water,  once  in  the  horizontal  pipe,  can  flow 
back  to  the  engine,  at  least  not  until  the  horizontal 
pipe  becomes  full,  which  it  cannot  do  in  practice. 

A  pipe  lead»  from  the  lowest  end  of  the  horizon- 
tal pipe  to  the  boiler  and  enters  through  a  check 


valve,  below  the  water  line.  The  rig  is  now  com- 
pleted, and  after  the  engineer  has  sketched  it  out 
he  may  commence  to  study  its  principle.  It  is  well 
known  that  if  steam  is  turned  into  a  pipe  closed  at 
one  end,  all  the  water  of  condensation  will  work 
toward  the  clo  ed  or  "dead  end, '  as  it  is  called. 
The  pipe  leading  from  the  drip  up  into  the  horizon- 
tal pipe,  thence  to  the  boiler,  practically  forms  a 
"dead  end"  at  the  check  valve,  and  the  condensed 
steam  all  works  down  against  the  check.  Steam 
passing  through  a  pipe  always  looses  pressure.  It 
is  not  much,  but  it  always  is  some,  therefore,  there 
is  a  little  less  pressure  on  steam  than  on  boiler 
side  of  check  valve-  Perhaps  this  difference  of 
pressure  is  three  pounds,  or  six  feet  of  water.  The 
water  of  condensation  collects  m  large  horizontal 
pipe,  and  flows  down  to  the  check.  Soon  there 
are  six  feet  of  water  in  this  pipe,  then  seven  feet, 
then  eight  feet.  Just  then  the  check  valve  is  lifted 
and  the  water  luns  into  the  boiler  until  but  six  feet 
of  it  is  left  in  the  vertical  pipe.  Then  the  thing  re- 
peats itself.  A  dip  valve  should  always  be  put  into 
the  system,  just  outside  the  check  valve.  If  the  re- 
turn does  not  work  rapidly  just  after  starting  the 
engine,  blow  steam  through  the  return  until  it  is 
warm,  then  close  the  drip  and  it  will  work  all  right. 
This  device  can  be  applied  to  almost  every  steam 
using  device,  instead  of  the  usual  traps.  It  is  a 
good  thing. 

In  summing  up,  the  things  that  a  man  should 
look  out  for  ,  in  caring  for  a  steam  plant,  I  wish  to 
mpress  most  strongly  that  a  man  should  first  study 
his  plant  thoroughly.  He  should  know  just  where 
each  pipe  goes,  its  condition,  and  the  condition  of 
the  boiler.  He  must  study  the  result  of  other  peo- 
ple's work  and  methods,  and  apply  them  to  his  own 
work.  He  must  see  that  there  is  no  waste  of  steam 
or  coal,  either  directly  by  leakage  and  carelessness 
or  indirectly  by  dirty  tubes  and  laziness.  He  should 
also  study  his  engine,  read  what  such  a  machine  can 
and  should  do,  then  try  to  bring  his  own  engine  as 
near  as  possible  thereto.  The  machinery  should  be 
kept  in  such  condition  that  no  shut  down  and  gen- 
eral overhauling  will  ever  be  necessary.  To  do  this 
all  little  repairs  must  be  made  "just  before  they  are 
needed,"  and  not  wait  until  just  after.  To  do  all 
this,  a  man  must  be  a  good  engineer.  He  must 
learn  something  every  day,  and  such  a  man  wiU 
pick  up  knowledge  as  easily  as  a  shaggy  dog  picks 
up  dirt.  The  man  who  "knows  it  all"  will  never 
make  a  good  engineer.  A  man  must  always  be  ready 
to  learn  something  new,  and  often  does  it  from  an 
engineer  who  knows  less  than  he  does.  Such  an 
engineer  will  listen  to  suggestions  and  be  glad  to 
get  advice.  He  will  also  think  for  himself.  He 
"salts  down"  everything  he  hears  and  reads,  and  in 
the  day  of  need  this  knowledge  is  forthcoming  to 
help  him  to  get  to  the  top,  where  there  always  is 
plenty  of  room  for  the  fittest. 


THE   ELASTIC  LIMIT, 

When  engineers  first  began  to  test  the  materials 
they  used  in  their  structures  it  was  very  quickly 
recognized  that  if  a  specimen  was  loaded  beyond  a 
certain  point  it  did  not  recover  its  original  dimen- 
sions on  removing  the  load,  but  took  a  permanent 
set.  The  limiting  stress  on  straining  below  which 
no  permanent  set  could  be  detected  on  removing 
the  load,  was  caUed  the  elastic  limit.  Since  under 
these  conditions  a  bar  appeared  to  recover  com- 
pletely its  original  form  and  dimensions  on  remov- 
ing the  load,  it  appeared  obvious  to  the  first  exper- 
imenters that  it  had  not  been  injured  in  any  way  by 
the  load,  and  hence  the  working  load  might  be  de- 
duced from  the  elastic  limit  by  using  a  small  factor 
of  safety. 

Experience  showed,  however,  that  in  many  cases 
a  bar  would  not  carry  safely  a  stress  anywhere  near 
the  elastic  limit  of  the  material  as  determined  by 
these  experiments,  and  the  whole  theory  of  any 
connection  between  the  elastic  limit  of  a  bar  and  its 
working  load  became  almost  entirely  discredited, 
and  engineers  employed  the  ultimate  strength  only 
in  deducing  the  safe  working  load  to  which  their 
structures  might  be  subjected.  Still  experience 
gradually  accumulated,  and  it  was  observed  that  a 
higher  factor  of  safety  was  required  for  a  live  load 
than  for  a  dead  one.   This  was  at  first  attributed  to 
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the  effect  of  impact,  and  to  a  certain  extent  this  was 
no  doubt  true,  since  if  a  moving  body  strikes  a 
structure,  the  work  stored  up  in  the  body  must  be 
taken  up  by  the  elastic  deformation  of  the  struct- 
ure, which  will  be  correspondingly  greater  than  if 
the  load  was  gently  laid  on  it.  In  1871,  however, 
Wohler  published  the  results  of  a  number  of  experi- 
ments on  bars  of  iron  and  steel  subjected  to  live 
loads.  In  these  experiments  the  stresses  were  put 
on  and  removed  from  the  specimens  without  im- 
pact, but  it  was  nevertheless  found  that  the  break- 
ing stress  of  the  materials  was  in  every  case  much 
below  the  statical  breaking  load.  Thus  a  bar  of 
Krupp's  axle  steel  having  a  tenacity  of  49  tons  per 
square  inch ,  broke  with  a  stress  of  28.6  tons  per 
square  inch,  when  the  load  was  completely  removed 
and  replaced  without  impact  170,000  times.  These 
experiments  were  made  on  a  large  number  of  dif- 
ferent brands  of  iron  and  steel,  and  the  results 
were  absolutely  concordant  in  showing  that  a  bar 
would  break  with  an  alternating  stress  of  only,  say, 
one -third  the  statical  breaking  strength  of  the  ma- 
terial if  the  repetitions  of  stress  were  sufficiently 
numerous.  At  the  same  time,  however,  it  appeared 
from  the  general  trend  of  the  experiments  that  a 
bar  would  stand  an  indefinite  number  of  alterations 
of  stress,  provided  the  stress  was  kept  below  this 
limit. 

These  experiments,  whilst  they  showed  that  the 
impact  was  insufficient  to  account  for  the  peculiar 
detrimental  action, of  a  live  load,  and  that  the  sta- 
tical breaking  strength  was  not  sufficient  in  itself 
to  properly  proportion  a  structure,  did  nothing 
towards  rehabilitating  the  elastic  limit  as  a  measure 
of  the  safe  working  load  of  a  material.  For  this  it 
now  appears  there  were  several  reasons.  We  believe 
it  was  Sir  Frederick  Bramwell  who  professed  to  be 
unable  to  say  what  a  horse-power  was,  because, 
first,  there  was  the  true  horse-power  of  about  22,000 
foot-pounds  per  minute,  next  there  was  Watt's 
horse-power  of  33,000  foot-pounds  per  minute,  and 
finally  there  was  nominal  horse-power,  which  was 
anything  the  engine- builder  liked  to  make  it.  A 
remark  of  the  same  nature  might  be  made  with  ref- 
ference  to  the  elastic  limit.  There  is  first  the 
maker's  elastic  limit,  which  is  the  yield  point  of 
the  material  as  it  comes  from  the  rolls;  next  there 
is  the  real  primitive  elastic  limit  of  the  material' 
which  corresponds  to  the  point  at  which  stress  ceas- 
es to  be  sensibly  proportional  to  strain,  the  bar  be- 
ing tested  after  being  brought  to  a  state  of  ease; 
finally,  there  is  the  elastic  limit  of  the  bar  after  it 
has  been  loaded  in  various  ways,  which  may  be  any- 
thing the  experimenter  chooses  to  make  it,  up  to 
nearly  the  breaking  point. 

It  is  to  Professor  Bauschinger,  of  the  Munich 
Technological  Laboratory,  that  we  owe  the  proof  of 
the  fact  that  the  elastic  limit  has  nothing  whatever 
to  do  with  the  breaking  down  point  with  which  it 
is  so  commonly  considered  as  identical.  Professor 
Bauschinger  defines  the  elastic  limit  as  the  point  at 
which  stress  ceases  to  be  sensibly  proportional  to 
strain,  the  latter  being  measured  with  a  mirror  ap- 
paratus reading  to  "/soooth  of  a  millimetre,  or  about 
Viooooo  in-  This  limit  is  always  below  the  yield  point 
and  may  on  occasion  be  zero.  On  loading  a  bar 
above  the  yield  point,  this  point  rises  with  the 
stress,  and  the  rise  continues  for  weeks,  months, 
and  possibly  for  years  if  the  bar  is  left  at  rest  under 
its  load.  On  the  other  hand,  when  a  bar  is  loaded 
beyond  its  true  elastic  limit,  but  below  its  yield 
point,  this  limit  rises,  but  reaches  a  maximum  as 
the  yield  point  is  approached  and  then  falls  rapid- 
ly, reaching  even  to  zero.  On  leaving  the  bar  at 
rest  under  a  stress  exceeding  that  of  its  primitive 
breaking  down  point,  the  elastic  limit  begins  to 
rise  again  and  may,  if  left  a  sufficient  time,  rise  to 
a  point  much  exceeding  its  previous  value. 

This  property  of  the  elastic  limit  of  changing 
•with  the  history  of  a  bar  has  done  more  to  discredit 
it  than  anything  else,  nevertheless  it  now  seems  as 
if  it,  owing  to  this  very  property,  were  once  more 
to  take  its  former  place  in  the  estimation  of  engi- 
neers, and  this  time  with  fixity  of  tenure.  It  had 
long  been  known  that  the  limit  of  elasticity  might 
be  raised,  as  we  have  said,  to  almost  any  point 
within  the  breaking  load  of  a  bar.  Thus  in  some 
experiments  by  Professor  Styffe,  the  elastic  limit  of 
a  puddled  steel  bar  was  raised  16,000  lb.  by  subject- 
ing the  bar  to  a  load  exceeding  its  primitive  elastic 
jmit,  and  similar  cases  could  be  multiplied  indefi- 


nitely. Most  experimenters,  however,  had  over- 
looked the  importance  of  the  fact  that  a  bar  has  two 
limits  of  elasticity,  one  for  tension  and  one  for  com- 
pression, and  it  was  reserved  for  Professor  Baus- 
chinger to  determine  whether  the  raising  of  the 
elastic  limit  in  tension  had  any  effect  on  the  limit 
for  compression.  Taking  a  number  of  bars  as  re- 
ceived from  the  factory,  these  bars  were  first  loaded 
in  tension  until  stress  ceased  to  be  sensibly  propor- 
tional to  strain.  The  load  was  then  removed  and 
the  bar  tested  in  compression  until  the  elastic  limit 
in  this  direction  had  been  exceeded.  This  process 
raises  the  elastic  limit  in  compression,  as  would  be 
found  on  testing  the  bar  in  compression  a  second 
time.  In  place  of  this,  however,  it  was  now  again 
tested  in  tension,  when  it  was  found  that  the  arti- 
ficial raising  of  the  limit  in  compression  had  low- 
ered that  in  tension  below  its  previous  value.  By 
repeating  the  process  of  alternately  testing  in  ten- 
sion and  compression,  the  two  limits  took  up  points 
at  equal  distances  from  the  line  of  no  load,  both  in 
tension  and  compression.  These  limits  Bauschin- 
ger calls  natural  elastic  limits  of  the  bar,  which  for 
wrought  iron  correspond  to  a  stress  of  about  8i  tons 
per  square  inch,  but  this  is  practically  the  limiting 
load  to  which  a  bar  of  the  same  material  can  be 
strained  alternately  in  tension  and  compression 
without  breaking  when  the  loading  is  repeated  suf- 
ficiently often,  as  determined  by  Wohler's  method, 
and  it  is  now  possible  to  explain  why  the  bars  break 
at  such  unexpectedly  low  loads  when  thus  subject- 
ed to  alternating  stresses.  As  received  from  the 
rolls  the  elastic  limit  of  the  bar  in  tension  is  above 
the  natural  elastic  limit  of  the  bar  as  defined  by 
Bauschinger,  having  been  artificially  raised  by  the 
great  deformations  to  which  it  has  been  subjected 
in  the  process  of  manufacture.  Hence  when  sub- 
jected to  alternating  stresses,  the  limit  in  tension 
is  immediately  lowered,  whilst  that  in  compression 
is  raised  until  they  both  correspond  to  equal  loads. 
Hence  in  Wohler's  experiments,  in  which  the  bars 
broke  at  loads  nominally  below  the  elastic  limits  of 
the  material,  there  is  ever.y  reason  for  concluding 
that  the  loads  were  really  greater  than  true  elastic 
limits  of  the  material.  This  is  confirmed  by  tests 
on  the  connecting-rods  of  engines,  which  of  course 
work  under  alternating  stresses  of  equal  intensity. 
Careful  experiments  on  old  rods  show  that  the  elas- 
tic limit  in  compression  is  the  same  as  that  in  ten- 
sion, and  that  both  are  far  below  the  tension  elastic 
limit  of  the  material  as  received  from  the  rolls.  It 
thus  appears  that  those  engineers  who  have  dis- 
carded the  idea  of  the  elastic  limit  as  a  measure  of 
the  working  strength  of  a  bar,  and  have  propor- 
tioned their  structures  from  the  results  obtained  by 
Wohler,  have  really  in  spite  of  themselves  been 
working  on  the  very  assumption  they  professed  to 
discard.  <'Thus  the  whirligig  of  time  brings  in  its 
revenges." — Engineering. 


SADDLE   BOILER  CIRCULATORS. 


Experienced  steam-users  who  endeavor  to  work 
their  boilers  to  the  best  advantage  well  know  the 
importance  of  observing  the  following  rules,  in  or- 
der to  secure  the  economical  production  of  steam — ■ 
First,  to  take  all  possible  means  to  prevent  scale 
forming  on  the  plates,  and,  second,  to  promote  and 
keep  up  an  active  circulation  of  the  water  inside 
the  boiler,  in  order  to  maintain  the  plates  at  an 
even  temperature  all  over.  The  neglect  of  these 
apparently  simple  matters  means  disaster  sooner  or 
later.  Many  devices  h  ave  been  introduced  from 
time  to  time  to  overcome  the  evil  of  bad  circulation, 
and  one  of  the  latest  of  these  is  Thwaite's  saddle 
circulator,  by  the  use  of  which,  it  is  claimed,  the 
difficulties  experienced,  so  far  as  internal-flued 
boilers  are  concerned,  are  overcome. 

The  saddle  circulator  consists  of  an  outer  cover- 
ing of  strong  sheet  iron,  stiffened  with  tee  iron,  and 
curved  to  the  radius  of  the  flue,  so  applied  as  to 
leave  a  space  of  two  inches  or  so  between  the  flue 
and  the  saddle.  The  saddle  runs  about  three-quar- 
ters round  the  flue,  leaving  the  lower  end  of  the 
furnace  free,  and  at  the  top  the  saddle  finishes 
abruptly  just  above  the  water-mark,  while  a  center 
piece  of  sheet  Iron  running  the  whole  length  of  the 
flue  divides  the  water,  and  creates  two  separate  and 
distinct  passages.  By  this  device  the  water  be- 
tween the  flue  and  the  saddle  is  quickly  heated,and 
rises  to  the  top  until  it  issues  from  the  opening 


Avith  great  velocity,  a  constant  and  rapid  circula- 
tion being  maintained.  The  chief  merit  of  the  de- 
vice consists  in  its  usefulness  for  preventing  in- 
crustation, the  constant  rush  of  the  currents  of 
water  effectually  preventing  the  deposition  of  the 
objectionable  and  highly  dangerous  scales.  The 
patent  is  applicable  to  all  kinds  of  boilers,  includ- 
ing marine.  Boiler  incrustation  has  proved  a  knot- 
ty point  to  deal  with  hitherto,  and  the  success  of 
the  saddle  circulator  in  actual  practice  is  a  matter 
for  congratulation. — The  Steamship. 


THE     KEYSTONE      REVERSIBLE  ELECTRIC 
MOTOR    AND  ELEVATOR. 


The  accompanying  illustrations,  in  this  column 
and  on  opposite  page,  show  the  new  Keystone*  re- 
versible electric  motor,  together  with  their  electric 
elevator  and  motor  in  place,  for  which  patents  have 
been  applied  for. 

The  Keystone  is  claimed  to  be  the  only  elevator 
motor  operated  without  rheostat,  or  other  outside 
resistance,  the  current  being  turned  into  the  motor 
by  means  of  the  switch  mechanism  used  in  revers- 
ing the  motor. 

A  skilled  operator  is  not  required  to  run  the  ele- 
vator, as  the  operation  of  the  motor  is  absolutely 
safe  and  reliable,  the  controlling  and  reversing 
switch  being  connected  to  and  operated  simulta- 
neously with  the  brake  mechanism  of  the  elevator, 
by  means  of  the  ordinary  hand  rope  thereof,  or  by 
means  of  any  of  the  ordinary  devices  used  in  start- 
ing and  stopping  elevators.  The  motor  receives 
the  full  force  of  the  current  without  injury  and 
without  any  danger  of  burning  out  the  armature. 

This  elevator  motor,  in  point  of  durability,  effi- 
ciency and  economy  of  operation,  is  claimed  to  be 


superior  to  any  made  for  this  purpose.  All  parts  of 
the  machine  are  constructed  in  the  most  careful 
manner,  and  especial  care  is  taken  with  the  arma- 
ture bearings,  which  are  made  of  extra  length  and 
size,  and  they  are  provided  with  either  sight-feed 
oil  cups  or  automatic  self-oiling  bearings,  and  with 
ample  oil  cellars,  so  that  there  is  no  waste  of  oil. 

This  motor  is  adapted  to  be  connected  with  eleva- 
tors or  hoists  of  ordinary  construction,  either  by 
belt  (as  illustrated  in  the  accompanying  cut) ,  by 
gearing,  or  by  coupling  the  armature  directly  to 
the  end  of  the  diriving  shaft  of  the  elevator  or  hoist 
as  desired. 

The  controlling  and  reversing  switch  mechanism 
is  simple  in  construction,  substantially  made  with 
large  and  ample  contact  surfaces,  so  that  it  is  not 
liable  to  get  out  of  order.  And  the  elevator  can  be 
instantly  started  or  stopped  at  any  point  without 
the  slightest  jerk  or  jar,  and  reversed  and  started  in 
the  opposite  direction  with  perfect  safety. 

All  machines  are  carefully  tested  and  the  connec- 
tions numbered  before  they  leave  the  worKS,  and 
directions  are  given  so  that  any  experienced  wire- 
man  can  readily  connect  up  the  machine. 

In  operation,  this  motor  only  runs  while  the  ele- 
vator is  in  actual  use,  the  motor  stopping  when  the 
elevator  stops,  consequently  no  current  is  used  in 
running  machinery  when  the  elevator  is  standing 
still,  thus  economizing  not  only  in  the  use  of  the 
current,  but  in  the  wear  of  the  machinery. 

These  elevator  motors  are  made  in  standard  sizes 
of  3,  5,  7i,  10  and  15  horse  power;  other  sizes  being 
specially  built  to  order. 

The  Keystone  Electric  Co.  have  placed  these  mo- 
tors on  the  market  after  thoroughly  testing  them. 
And,  moreover,  they  have  been  in  operation  for 


*The  Keystone  Electric  Motor  Co.,  Erie,  Pa. 
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several  months  at  Pittsburg,  Erie,  and  elsewhere, 
giving  splendid  satisfaction.  And,  as  recorded  in 
our  Electrical  Notes,  in  another  column,  the  Key- 
stone motors  are  already  in  demand. 

An  electric  motor  suitable  to  run  elevators  has 
been  greatly  desired,  and  eagerly  looked  lor,  f.r 
some  time.  And  we  have  much  pleasure  in  pub- 
lishing this  brief  illustrated  description  of  tbis  wel- 
come new  comer  in  the  field  of  electrical  ai^pliau- 
ces. 


FLAME  CONTACT. 

Some  three  years  ago  Mr.  Thomas  Fietcber,  of 
Warrington.  England,  made  a  series  of  very  inter- 
esting experiments,  says  the  Mining  and  Scientific 
Press,  which  showed  in  a  most  unmistakable  man- 
ner; that  notwithstanding  when  the  most  intense 
flame  of  boiler  fur  pace,  or  ven  blow  pipe  flame. 


ments  have  shown  that  that  flame  contact  can  ba 
made  with  the  ends  of  copper  rods  or  wires,  four 
diameters  in  length,  made  to  pass  through  a  water- 
containing  vessel  into  actual  contact  with  water 
within.  Paper  placed  upon  the  outer  ends  of  such 
wires  is  soon  charred.  It  has  further  been  proved 
that  the  surface  of  the  rods  so  presented  to  the 
action  of  flames  is  about  six  times  as  effective  as 
the  same  area  of  surfac'e  on  a  boiler  or  boiler  tube. 

It  has  moreover  been  quite  satisfactoril3'  shown 
that  the  evaporating  power  of  any  properly  pro- 
portioned studded  or  ribbed  plate  has  no  limit  ex- 
cept the  practical  one  of  removing  the  steam  quick 
enough  to  prevent  it  lifting  the  water  bodily  out  of 
the  boiler. 

It  was  also  shown  in  these  experiments  that  not 
only  the  maximum  temperatute  can  be  determined 
by  the  presence  or  absence  of  charring  of  known 
organic  substances.but  also  the  thickness  or  depth 


was  urged  against  the  surface  of  any  vessel  con- 
taining water,  there  was  always  existing,  between 
the  flame  and  the  surface  of  the  vessel,  an  impene- 
trable cold  zone  of  space.  This  extraordinary  fact 
was  quite  new  and  unexpected,and  is  of  the  utmost 
interest  and  importance  to  steam-users  and  boiler- 
makers.  It  was  shown  that  a  paper  label  will  re- 
main on  the  bottom  of  a  tin  or  copper  kettle  placed 
on  a  sharp  fire,  until  by  drying,  it  gradually  be- 
comes loosened,  and  loses  it  contact  with  the  metal, 
and  so  becomes  burnt.  Care,  of  course,  must  be 
taken  that  the  paper  and  paste  must  be  very  thin, 
and  the  latter  perfectly  dry.  (Jum  will  not  answer, 
88  it  will  swell,  rise  up  and  burn. 

The  important  problem  to  be  solved,  is  to  dis- 
cover what  the  actual  temperature  of  tbis  cool  and 
flameJess  zone  is,  and  whether  this  practically  wet 
blanket  can  be  removed.  Efforts  to  remove  it  have 
t)een  partially  snc«;esful  by  the  use  of  projecting 
Mnds,  or  webs  of  definite  proportions.  Experi- 


of  the  cold  zone  can  be  measured  by  using  paper 
of  different  thicknesses  pasted  to  the  surface  of  the 
vessel.  When  the  paper  used  is  thicker  than  the 
depth  of  the  cold  zone,  the  surface  is  charred  or 
completely  burnt  to  an  invariable  depth  by  each 
source  of  heat;  but  if  this  charred  surface  is  cleared 
off,  the  under  part  will  be  found  perfectly  white 
and  clean,  and  on  again  directing  the  flame  on  this 
clean  surface,  it  remains  untouched. 

The  experimenter,  Mr.  Fletcher,  further  says: 
"The  cold  zone,  although  impassible  by  flame,  is 
powerless  to  resist  the  carrying  of  heat  through  it 
by  solid  bodies,  and  while  the  blow-pipe  flame  is 
being  directed  on  the  jjaper  without  the  slightest 
effect,  a  wire  passing  through  the  flame  and  touch- 
ing the  paper  will  burn  it  instantly  and  completely, 
although  the  actual  temperature  of  the  wire  must 
of  necessity  be  far  below  that  of  the  blow-pipe 
flame. 

"The  extraordinary  part  of  the  whole  series  of 


experiments  seems  to  be  the  existence  of  a  zone  of 
cold  against  all  surfaces  of  metal  having  water  be- 
hind them,  this  space  being,  to  radiate  heat  and 
flame,  almost  as  impenetrable  as  the  metal  itself  is 
to  the  water.  Some  heat  certainly  does  pass,  or 
the  water  would  never  boil;  but  the  quantity  which 
does  make  its  way  through  is  very  trifling  as  com- 
pared with  what  would  pass,  and,  in  fact,  what  does 
pass  under  such  conditions  as  permit  of  direct  flame 
contact  with  the  metal. 

"The  result  of  these  experiments  does  not  fit  the 
ordinary  accepted  theories  of  radiation  and  ab- 
sorption of  heat.  The  fact  is  that  the  high  temper- 
ature stops  suddenly  at  a  very  clearly  defined  dis- 
tance, the  division  line  being  sharply  drawn.  It 
cannot  be  said  that  the  heat  is  absorbed  at  a  sufficient 
speed  to  produce  this  cold  zone,  because  as  a  matter 
of  fact,  the  heat  rebounds  and  is  dissipated,  to  a 
large  extent,  sideways,  and  this  rebound  takes  place 
at  an  invariable  distance  from  the  vessel,  irrespec- 
tive of  the  angle  at  which  the  flame  is  driven,  and 
depending  only  on  the  force  of  impact  of  the  flame. 
If  we  could  imagine  the  surface  of  the  vessel  cov- 
ered with  a  layer  of  elastic  material  which  is  com- 
pressed by  a  torrent  of  small  shot  driven  steadily 
against  it,  we  get  a  mechanical  representation  of 
the  actual  state  of  things  between  a  flame  and  a 
cold  vessel,  additional  force  of  impact  reducing  the 
thickness  of  the  elastic  layer,  but  being  powerless 
to  annihilate  it." 

These  experiments  go  far  to  account  for  the  small 
amount  of  work  actually  realized  from  the  combus- 
tion of  fuel  under  a  boiler.  The  small  results  thus 
obtained  have  ever  been  a  problem,  unaccountable 
by  any  rational  theory  of  radiation  or  waste  of  heat 
in  any  other  hitherto  obvious  manner.  If  an  act- 
ual contact  of  flame  with  the  surface  of  a  boiler, 
without  any  intermediate  cool  zone,  can  increase 
the  work  six  times,  as  above  stated,  inventors  have 
an  economic  problem  of  the  greatest  value  to  work 
upon. 

The  experiment  of  inserting  wire  rods  was  made 
by  first  drilling  holes  through  a  copper  vessel  and 
inserting  therein  wire  rods  so  that  they  depended 
four  diameters  below  the  outer  surface  of  the  ves- 
sel, and  flattened  down  with  a  broad  head  like  a 
rivet,  nearly  level  with  the  inside  surface.  The 
theory  connected  with  the  utility  of  these  rods  is 
as  follows:  The  lower  ends  of  the  rods,  not  being 
in  close  communication  with  the  water,  can.  and  do 
attain  a  temperarure  sufficiently  high  to  admit  of 
direct  flame  contact,  and  as  their  efQciency,  like 
that  of  the  water  surface,  depends  on  the  differ- 
ences between  their  own  temperature  and  that  of 
the  source  of  heat  in  absolute  contact  with  them. 
Thus  a  far  greater  duty  must  be  obtained  for  such 
surface.  The  heat  of  the  fuel  is  thus  utilized  to  a 
much  greater  extent  than  by  the  imperfect  flame 
contact  with  the  ordinary  boiler  surface. 

Of  course  there  are  drawbacks  connected  with  the 
use  of  rods  as  described.    Says  the  experimenter: 

"To  put  such  rods  in  a  boiler-plate  necessitates 
the  plate  being  drilled  all  over  with  holes,  causing 
a  dangerous  source  of  weakness,  as  the  rods  cannot 
be  used  as  stays;  further  than  this,  they  would 
render  really  efficient  examination  a  matter  of  ex- 
treme difflculty,  and  would  be  liable  to  give  rise  to 
frequent  and  almost  incurable  leakages;  but  there 
is,  fortunately,  a  very  simple  way  to  overcome  this 
difficulty.  I  have  found  that  rods  or  points,  such 
as  I  have  described,  are  not  necessary,  and  that  the 
same  results  can  be  obtained  by  webs  or  angle-ribs 
lolled  in  the  plates.  My  experiments  in  this  direc 
tion  are  not  complete,  and  at  present  they  tend  to 
the  conclusion  that  circular  webs,  which  would  be 
of  the  greatet-t  efficiency  in  strengthening  the  flues 
are  not  so  efficient  for  heating  as  webs  running 
lengthways  with  the  flue,  and  in  a  line  with  the  di- 
rection of  the  flame." 


Eight  hundred  pauper  immigrants  from  Antwerp 
are  on  their  way  to  America,  Antwerp  (an't  were) 
probably  best  they  should  be  sent  back  as  soon  as 
they  get  heYO.—Fu7i7iy  Paper. 

A  high  pressure  engine  runs  by  the  direct  pres- 
sure of  the  steam  only.  In  a  low-pressure  engine 
the  steam  is  condensed  with  water  or  otherwise,  and 
a  vacuum  formed  in  front  of  the  piston,  adding 
from  13  to  14  pounds  per  square  inch  to  the  power 
of  the  piston. 


i 
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"MILLIONS   IN  IT" 


Millions  of  tons  of  coal  are  to  be  saved  by  the 
"non-explosive"  boiler  invented  by  a  Boston  crank, 
named  Edward  Tales,  according  to  the  announce- 
ment contained  in  a  six-headed  little  article  in  the 
Boston  Daily  Traveler  of  the  20th  inst.  "Eesults 
show  giant  force  of  heat  unlocked;"  "Generating 
steam  at  very  low  cost;"  and  "Overwhelming  re- 
sults," are  some  of  the  headings  announcing  the 
contents  of  the  little  article,  which  reads  as  fol- 
lows:— 

"The  public  are  to  be  given  a  genuine  surprise  in 
the  result  of  the  work  of  Mr,  Edward  Fales,  of  this 
city,  in  inventing  a  process  of  burning  air  for  fuel, 
it  being  a  wonderful  saving  of  coal  in  the  generation 
of  steam  for  heating,  manufacturing  purposes,  etc. 
The  results  are  overwhelming,  and  the  inventor 
made  the  following  claims  at  an  exhibition  yester- 
day: 

•'To  make  steam  for  engines,  also  house  heaters, 
the  Fales  new  system  evaporates  from  14  to  18 
poundsof  water  per  pound  of  coal,  while  sis  pounds 
is  the  average  of  other  boilers;  and  the  tempera- 
ture of  the  steam  is  103  degrees  above  boiling  point 
at  40  pounds  pressure,  while  the  steam  in  other 
boilers  is  57  degrees  above  boiling  point  at  40 
pounds  pressure  which  makes  one  pound  of  the  Fales 
vapor  worth  more  than  two  pounds  ol  ordinary 
steam. 


"The  Fales  steam  generators  are  unlike  all  others 
having  no  tubes,  flues  or  coils,  a^so  dispenses  with 
eight-tenths  of  the  smoke.  The  boiler  is  non-ex- 
plosive. 

"One  of  the  Fales  steam  house-heaters  boils  and 
circulates  more  water,  also  makes  more  steam  from 
one  ton  of  coal  than  any  other  type  of  heater  makes 
f fom  five  tons.  Many  parties  have  asked  for  circu- 
lars, and  Mr.  Fales  stated  that  he  had  issued  some. 
However,  the  wonderful  power  and  utility  of  the 
apparatus  can  only  be  shown  by  a  personal  inspec- 
tion of  the  same. 

"The  above  mentioned  devices  are  in  full  work- 
ing size  and  demonstrated  daily  at  No.  85  Purchase 
street,  Boston,  Mass.,  at  11  o'clock  a.  m. 

"The  invention  is  secured  by  six  patents  by  E. 
Fales,  and  he  challenges  the  owner  of  any  type  of 
steam  boiler,  steam  house -heater  in  the  world  to 
make  a  test.  All  credulous  people  will  be  well  re- 
paid by  calling  at  No.  85  Furchase  street." 

It  is  not  convenient  for  us  to  call.  And  we  are  so 
incredulous  as  to  suspect  that  the  above  story  is  a 
Boston  joke.  We  give  the  story  this  extended  pub- 
lication, so  as  to  keep  our  readers  posted  as  to  the 
new  tales  that  are  told  concerning  the  generation 
of  steam.  And  we  have  written  to  ask  Mr.  Fales  to 
send  us  some  facts,  if  he  has  any  of  interest. 


THE   WORLD'S  FAIR. 

Chief  of  Machinery  Department. 
At  the  weekly  meeting  on  Wednesday  (last  week) 
of  the  "president's  cabinet"— the  Columbian  execu- 
tive committee — the  feature  of  interest  was  the 
nomination  of  L.  W.  Robinson,  of  the  United  States 
Navy,  to  be  chief  ol  the  department  of  machinery. 
The  nomination  was  referred,  under  the  rules,  to 
the  committee  on  manufactures  and  machinery.  In 
submitting  the  names  for  confirmation  Director 
General  Davis  stated  that  Mr.  Robinson  is  a  chief 
engineer  in  the  United  States  Navy.  He  is  also 
President  of  the  Examining  Board  of  the  United 
States  Naval  Engineers  at  Philadelphia,  and  was 
first  officer  under  General  Albert  at  the  Centennial. 
His  experience  gained  there  in  the  service  is  just 
what  is  required  by  the  Columbian  Exposition,  and 
he  is  generally  indorsed  by  the  exhibitors  of  the 
Centennial  Exposition,  and  is  also  recommended 
by  the  Navy  Department  as  the  best  man  to-day  for 
the  position  of  superintendent  of  machinery. 


A    LICENSE   THIEF  ARRESTED. 


One  Henry  J.  Pate,  who  lived  at  1624  South  9th 
Street,  St.  Louis,  has  been  arrested  on  a  charge  of 
stealing  an  engineer's  license  belonging  to  Henry  J. 
Hassenfurber  of  1818  South  Third  street.  St.  Louis. 
On  August  7  Hassenfurber's  license  was  stolen  from 
the  boiler-room  of  the  Detmer-Wuerpel  machine 
shop  at  1607  South  Third  street,  where  Hassenfur- 
ber is  employed,  and  Detective  John  J.  Connors  and 
Laurence  Schroeder  were  detailed  to  look  the  mat- 
ter up.  Pate  is  an  engineer,  but  was  out  of  em- 
ployment and  secured  work  as  engineer  atEmmett's 
laundry,  1624  South  Ninth  street,  since  the  theft  of 
the  license  was  reported.  Suspicion  attached  to 
him. 

Detective  Connors  visited  the  laundry  and  was 
informed  that  when  Pate  applied  for  the  position  he 
was  asked  if  he  had  a  license.  He  said  he  had  one 
at  home  and  would  Dring  it,  which  he  did  and  was 
employed.  Connors  called  on  Pate,  who  took  him 
(Connors)  for  a  boiler  inspector.  The  detective 
asked  to  see  Pate's  license,  and  Pate  said  it  was  at 
home.  Connors  told  him  to  bring  it  at  noon,which 
he  did.  Connors  called  again  and  was  shown  the 
license  by  Pate.  Connors  says  that  Hassenfurber's 
name  had  been  erased  and  Pate's  substituted,  also 
that  Pate's  suspicions  became  aroused  by  the  de- 
tective's close  scrutiny  of  the  license,  and  that  he 
jerked  it  from  where  it  was  hanging  on  the  wall 
and  threw  it  in  the  fire.  Connors  had  taken  the 
number  on  the  license,  however,  and  a  reference  to 
the  records  showed,  he  «Jaims,  that  it  was  the  num- 
ber issued  to  Hassenfurber.  Eeturing  to  the  laun- 
dry he  arrested  I^ate,  and  locked  him  up. 


Magnolia  is  a  beautiful  flower,  and  a  handsome 
mounted  picture  of  it  has  reached  us,  with  the 
compliments  of  Magnolia  Anti-Friction  Metal  Co., 
New  York. 


ENGINEERS.    LOOK  OUT! 


We  advise  our  readers  to  be  on  their  guard  against 
the  party  whose  name  appears  in  the  following  ad- 
vertisement:— 

"ENGINEERS  ! 

Engineers  can  obtain  situations  if  they  have 
passed  examination .  Z  wicker's  Revised  Practical 
Instructor  will  positively  enable  you  to  pass  one; 
get  only  the  genuine;  worth  ten  times  its  cost;  by 
mail  fl.    Agents  wanted. 

WALTER  a.  KRAFT,  Publisher, 

11-2  Van  Bureu  Street,  Chicago." 
He  is  not  in  Chicago,  or  else  we  would  ask  the 
officers  of  the  law  to  honor  him  with  a  call.  The 
last  we  heard  of  him  he  was  operating  in  St.  Louis. 
An  engineer  in  that  city  writes  to  us  as  follows: — 
"That  man  hasdone  more  to  injure  engineers  than 
any  one  I  know  of.  He  has  advertised  and  started 
a  class  to  instruct  inexperienced  men  so  as  to  be 
able  to  stand  an  examination,  and  get  their  license, 
without  any  i^ractical  knowledge  of  engineering. 
The  engineers  got  after  him  here,  and  stopped  it, 
but  not  till  a  number  Avere  licensed  before  the  trick 
was  found  out.  The  victims  get  no  practical  or 
useful  instruction  at  all,  and  when  they  found  out 
that  a  license  will  not  run  an  engine,  they  consid- 
ered they  had  been  swindled." 


A   NOISELESS  MOTOR. 

A  new  and  beautiful  car,  manufactured  by  the 
Short  Electric!  Railway  Company,  was  on  the  streets 
yesterday  afternoon,  says  the  Cleveland  Leader.  If 
it  proves  to  ])e  the  success  that  it  appears  to  be,  it 
marks  an  important  era  in  electric  street  railroading. 
It  is  equipped  with  the  Short  gearless  motors, which 
are  now  attracting  attention  from  street  railroad 
men  all  over  the  country,  bringing  to  this  city 
many  prominent  financiers,  as  well  as  engineers  and 
railway  officials  of  various  degrees.  Even  Europe 
and  Asia  are  interested,  recent  visitors  and  corres- 
Ijondence  having  lately  been  received,  including 
tramway  managers  from  England,  France,  Ger- 
many, Bangkok,  Siam,  and  Tokio,  Japan. 

The  peculiar  value  of  the  new  motor  lies  in  the 
entire  absence  of  the  toothed  gearing  which  has 
been  so  heavy  a  burden  on  the  railroad  companies 
in  repairs  and  upon  the  public  in  noise  and  clatter. 
The  motor  runs  as  quietly  as  a  horse  car  without 
any  of  the  whir  and  rattle  of  machinery  which  is  so 
objectionacle  upon  the  Cleveland  lines.  It  is  said 
that  the  cost  of  repairs  is  reduced  75  per  cent. 

For  two  or  three  hours  the  Short  car  was  put  into 
heavy  service  on  the  Johnson  lines.  A  trail  car  was 
attached  and  both  cars  loaded  to  their  full  capacity, 
"the  gearless"  easily  taking  the  heaviest  gradesand 
sharpest  curves  to  be  found  in  the  city.  At  one 
point  the  trail  car  left  the  track.  In  order  to  test 
the  new  motors  the  brakes  were  set  tight  upon  the 
trail  car  and  the  full  load  was  drawn  on  the  track 
and  around  a  curve  with  entire  ease.  Hon.  Tom  L. 
Johnson,  the  president  of  the  Brooklyn  street  rail- 
road, was  an  interested  spectator,  and  was  thor- 
oughly delighted  by  the  remarkable  tests,  particu- 
larly the  small  amount  of  electric  power  taken  by 
the  motors.  Professor  Short  himself  handled  the 
car  throughout  the  run. 

The  car  itself  is  very  handsome,  having  plate 
glass  windows  and  special  brass  trimmings.  It  is 
painted  the  standard  Pennsylvania  Railroad  color, 
and  is  lettered  with  the  Short  Company  name  and 
the  words,  "Gearless  Motor,  Noiseless,"  on  each 
dashboard.  The  car  is  to  be  sent  to  various  parts 
of  the  country  for  exhibition  before  railway  men, 
its  first  destination  being  Albany,  N.  Y.,  where  a 
large  equipment  contract  is  pending. 


CYLINDER  LUBRICANT, 

Too  many  engineers  behind  the  times  still  use 
tallow  as  a  cylinder  lubricant, says  an  exchange, and 
by  so  doing  run  a  great  risk  o  eventually  destroy- 
ing the  engine,  as  the  several  fatty  acids,  stearic, 
oleic,  m  rgaric,  etc.,  of  which  tallow  is  composed 
are  almost  sure  to  eat  out  the  valve  seat,  piston 
rings  and  other  parts  of  the  cylinder.  Some  good 
mineral  oil  should  be  used,  which  is  known  to  have 
a  reputation. 
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MODERN  LIGHT. 


By  Leo  Silbekstein.  * 

From  Grecian  mythology  we  learn  that  Prome- 
theus stole  lire  from  Heaven  where  the  gods  guarded 
It  jealously.  Prometheus?  Presumably  some  great 
discoverer,  the  Edison  of  a  prehistoric  age.  What 
he  then  achieved  may  have  created  just  as  much 
admiration  and  wonder  as  we  experience  at  sight 
of  the  incandescent  American  lamps.  How  have 
these  wonders  been  achieved? 

Even  in  old  Homer's  time  tallow  candles  were  a 
little-known  luxury,  and  Ulysses  returning  to  Ithaca 
to  the  halls  of  his  fathers,  surveys  the  wine -stained 
countenances  of  his  companions,  in  the  ruddy  glare 
of  nickering  chips  and  bundles  of  twigs.  How  dif 
lerentnow:  A  cascade  of  brilliant  rays  radiate 
from  liowers  of  fabulously  wondrous  beauty,  with 
incandescent  lamps  in  their  interior,  falling  on 
facets  of  crystal  glass,  on  mirrors,  on  gold  frames, 
on  marble  statuary,  and  porcelain  figures,  covering 
them  all  with  a  halo  of  splendor.  We  are  in  the 
age  of  electricity :  Electricity!  The  word  suggests 
a  secret  revelation  of  the  wonders  that  surround  us 
— a  dream  of  new  powers  with  which  science  will 
invest  us;  a  new  authorization  of  man  to  assume 
control  over  nature,  and  to  mould  the  conditions  of 
his  existence  into  richer  and  more  attractive 
forms.  And  now,  how  do  we  produce  this  uncertain 
immaterial  substance  that  can  dazzle  like  the  sun, 
strike  like  the  lightning?  Its  origin  is  as  incompre- 
hensible as  its  character.  The  mere  contact  of  two 
metals  produces  electricity,  the  friction  of  two 
Dodies  upon  each  other,  whether  they  are  hard  like 
glass,  or  fluid  like  water,  the  heating  of  certain 
mineral  crystals,  the  revolution  of  one  glass  disc 
upon  another  under  certain  prescribed  arrange- 
ments; ail  these  generate  electricity.  Everywhere 
in  earth,  air,  fire,  and  water,  we  are  confronted  with 
the  evidence  of  the  presence  of  this  uncertain  force 
which  apijears  only  to  disappear  in  the  great  body 
of  the  all-mother  earth  from  whose  womb  issues  all 
that  lives  or  breathes;  to  whose  womb  whatever 
has  life,  or  force,  or  energy,  must  sooner  or  later  re- 
turn. 

I'or  industrial  and  illuminating  purposes,  elec- 
tricity is  produced  by  dynamo  machines.  The  fun- 
damental idea  of  these  wonderful  contrivances  is 
that  wire  spools  are  maintained  in  revolution  past 
strong  magnets.  Whenever  tne  spools  approach  or 
withdraw  from  the  poles  of  the  magnet,  a  current 
of  electricity  originates  in  the  wire. 

To  keep  a  wire  spool  revolving  past  a  magnet 
would  be  amusing  child's  play  if  there  were  no 
hindrance,  and  electricity  might  be  generated  very 
cheaply  iu  a  contiauom  current;  but  with  the  in- 
crease of  tae  current  iu  the  Avire  spools,  there  is 
generated  a  corresponding  antagonism  between  the 
magnetism  of  the  iron  magnet  and  the  electricity 
of  the  wire.  The  wire  strives  to  go  over  the  shaft, 
but  to  enable  it  to  do  so,  a  force  is  required  propor- 
tionate to  the  force  of  the  electricity  generated. 
This  required  force  is  supplied  by  motors,  steam- 
engine,  wind-mill,  water-wheel,  or  other  power. 

lu  a  central  station  for  lighting  a  city  or  quarter 
of  a  city,  we  witness  a  whole  series  of  direct  trans- 
formation of  power  from  one  form  into  another. 
Coal  is  burnt,  and  the  heat  thus  generated  converts 
water  into  steam,  and  gives  the  steam  elasticity. 
This  elasticity  operates  the  machine,  precisely  as 
men  or  horses  might;  in  fact,  it  performs  labor;  and 
this  labor  employed  in  revolving  the  wire  spools, 
generates  or  is  converted  into  electricity.  This 
whole  series  of  processes  may  be  reversed  and  elec- 
tricity converted  into  heat  for  cooking,  or  into 
power  for  operating  machinery.  Endless  are  the 
applications  of  which  electricity  is  susceptible,  for 
electricity,  heat,  light,  steam,  the  chemical  union 
of  elrsments  are  all  intimately  related;  they  are  ca- 
pable of  performing  labor  precisely  as  labor  is  re- 
quired for  their  production. 

Light,  although  seemingly  so  unsubstantial  and 
powerless,  is  labor,  and  requires  force  to  generate 
it  as  much  as  wood-chojjping  or  verse  making. 
Every  ray  of  light  that  vibrates  iu  si>ace  is  as  full  of 
force  and  energy  as  the  axe  of  the  v/oodcutter  iu  its 
swing.  Every  ray  that  comes  to  us  is  the  product 
of  chemical  labor  applied  to  distant  stars  by  ele- 
ments such  as  oxygen,  carbonic  acid,  etc.,  in  the 
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fierce  tumult  of  chemical  union  and  decomposition. 
Even  to  this  day,  savages  generate  fire  by  the  sweat 
of  their  brow  through  the  rapid  continuous  friction 
of  two  bits  of  wood. 

The  day  will  assuredly  come  when  electricity  will 
be  generated  directly  from  the  heat  of  burning  coal 
without  the  intervention  of  steam  or  dynamos; 
something  has,  indeed,  been  already  achieved  in 
this  direction. 

Berlin  may  be  said  to  be  the  birthplace  of  dynamo 
machines  as  well  as  of  the  electric  railway,  and  of 
other  achievements  in  electro-technology  in  which 
department  the  illustrious  name  of  Siemens  is  un- 
rivaled. 

The  Berlin  Electric  Works  include  five  central 
stations,  in  which  the  needed  electricity  for  the  sup- 
ply of  the  city  is  generated.  In  March,  1889,  there 
were  in  the  capital  3,714  arc  lamps,  and  62,876  in- 
candescent lamps  in  operation.  For  motor  and  il- 
luminating i^urposes,  the  five  central  stations  dis- 
tribute about  8,000  horse-power  which  will  shortly 
be  increased  to  18,000. 

Eighteen  thousand  horse-power!  What  an  enor- 
mous force.  To  realize  its  immensity  one  requires 
to  institute  comparison  with  a  past  like  that  of 
Egypt  whose  mighty  pyramids  were  erected  by 
human  hands.  Such  work  would  be  merely  child's 
play,  comparatively,  in  this  age.  Why  Berlin's 
electric  force  at  this  moment  performs  labor  equal 
to  that  of  70,000  men.  The  existing  steam  power  of 
the  world  is  estimated  at  6,000,000  horse-power, 
equal  to  50,000,000  laborers.  Where  now  would  be 
the  progress  in  our  culture  if  we  were  dependent 
on  muscular  force?  Labor  is  capable  of  producing 
not  only  physical  light  but,  being  economized  may 
be  converted  into  spiritual  or  intellectual  light; 
thus  machinery  not  merely  economizes  production 
but  ministers  to  the  material  and  intellectual  pro- 
gress of  the  race. 

MANAGING   SAFETY  VALVES. 

An  engineer,  speaking  of  neglected  safety  valves, 
said:  "Safety  valves  that  stick  will  stick  even 
though  tried  every  day,  if  they  are  simply  lifted 
and  dropped  to  the  old  place  on  the  seat  again.  If 
a  boiler  should  be  found  with  an  excessively  high 
pressure,  it  would  be  one  of  the  worst  things  to  do 
to  start  the  safety  valve  from  its  seat  unless  extra 
weight  was  added,  for  should  the  valve  once  start, 
it  would  so  suddenly  relieve  the  boiler  of  such  a 
volume  of  steam  as  would  cause  a  rush  of  water  to 
the  opening,  and  by  a  blow  just  the  same  as  in 
water  hammer  rupture  the  boiler.  Such  a  condi- 
tion is  very  possible  to  occur  of  itself  when  a  safety 
valve  sticks.  The  valve  holds  the  pressure,  that 
gets  higher  and  higher,  until  so  high  that  the  safety 
valve  does  give  way  and  allows  so  much  steam  to 
escape  that  the  sudden  changing  of  conditions  sets 
the  water  in  motion,  and  an  explosion  is  the  result." 


KEEPING    UP   STEAM    OVER  NIGHT. 

An  engineer  has  been  telling  a  contemporary  how 
to  keep  up  steam  in  a  boiler  over  night  without 
banking.  First,  the  damper  is  closed  tightly  and 
ashes  drawn  to  the  ash-pit  door,  making  it  air  tight. 
Then  the  smoke-box  door  is  opened  a  trifle,  the  re- 
sult being  that  the  engineer  had  15  to  25  iiounds 
pressure  in  the  morning.  With  a  setting  that  is  not 
full  of  leaks,  it  should  be  easy  enough  to  keep  up 
pressure  over  night  .without  any  fuss,  and  if  not, 
there  is  some  leak  somewhere  that  should  be  at- 
tended to.  The  leak  may  be  of  steam,  through 
faulty  connections  or  in  a  cracked  setting,  letting 
the  cold  air  come  in  contact  with  the  boiler.  Tlien 
some  engineers  have  an  idea  that  the  top  of  the 
boiler  should  not  be  covered,  and  here  is  an  avenue 
for  the  heat  to  escape.  I  have  let  the  Are  under  a 
boiler  go  out  early  Saturday  afternoon,  and  on  Sun- 
day afternoon  have  found  25  pounds  pressure,  and 
nothing  was  done  but  close  the  damper,  furnace 
door  and  ash-pit  door.  The  best  ijractice  is  to  bank 
the  fire,  but  when  this  is  done,  there  is  more  to  fear 
of  a  pressure  too  high  than  otherwise.  Any  one 
who  has  a  steam- pressure  recorder  will  note  that 
the  pressure  runs  very  high  during  the  night,  and 
passing  through  any  of  the  city  streets  late  at  night 
ihe  hiss  of  steam  escaping  from  safety  valves  is 
plai'ily  heard,  and  leads  to  the  suggestion  that  some 
may  be  in  condition  less  responsive  to  the  excess  in 
the  pressure  allowed. 


REVISED  CONSTITUTION  OF  THE  SUPREME 
COUNCIL,    AMERICAN     ORDER  OF 
STEAM  ENGINEERS. 

ARTICLE  I. 
Supreme  Council  Poweks. 
Section  1.  The  Supreme  Council  is  the  source  of 
all  true  and  legitimate  authority  in  the  American 
Order  of  Steam  Engineers  wheresover  established. 
It  possesses  original  and  exclusive  jurisdiction  and 
2)0  wer. 

Sec.  2.  To  establish,  regulate  and  control  the 
forms,  ceremonies,  written  and  unwritten  work,  and 
to  change,  alter  and  annul  the  same,  and  to  provide 
for  the  safe-keeping  and  uniform  teaching  and  dis- 
semination of  the  same. 

Sec.  3.  To  provide,  print  and  furnish  all  rituals, 
forms,  ceremonies,  cards,  odes,  charts  and  certifi- 
cates. 

Sec.  4.  To  prescribe  the  form,  material  and  color 
of  all  regalias,  emblems,  jewels  and  charts. 

Sec.  5.  To  provide  for  the  emanation  and  distri- 
bution of  all  pass  words, and  regulate  the  mode  and 
manner  of  using  the  same,  and  generally  to  jjre- 
scribe  such  regulation  as  may  be  necessary  to  se- 
cure the  safe  and  easy  intercourse  of,  and  the  iden- 
tification of  the  brethren. 

Sec.  6.  To  establish  the  Order  In  States,  Districts 
and  Territories. 

Sec.  7.  To  provide  a  revenue  for  the  Supreme 
Council  by  means  of  a  representative  tax  on  each 
Grand  Council.  Charges  for  supplies  furnished  by 
it,  and  dues  for  subordinate  councils  under  its  im- 
mediate jurisdiction. 

Sec.  8.  To  provide  for  annual  returns  from  each 
Grand  Council  and  for  semi-annual  returns  from 
each  subordinate  council  under  its  immediate  jur- 
isdiction. 

Sec.  9.  To  hear  and  determine  all  appeals  from 
Grand  and  subordinate  councils  when  the  same  are 
properly  brought  before  it  in  accordance  with  the 
regulations  of  the  Order  and  to  provide  by  legisla- 
tion for  the  enforcement  of  its  decision. 

Sec.  10.  To  enact  laws  and  regulations  of  general 
application  to  carry  into  eftect  the  foregoing,  and 
all  other  powers  reserved  by  this  constitution  of 
the  Supreme  Council  orits  officers,  and  such  as  may 
be  necessary  to  enforce  its  legitimate  authority 
over  Grand  and  subordinate  councils  under  its  im- 
mediate jurisdiction. 

Sec.  11.  To  charter  grand  councils  and  to  define 
the  territorial  extent  of  their  jurisdiction,  and  to 
charter  subordinate  councils  not  within  the  teni- 
torial  jurisdiction  of  any  grand  council  and  to  pro- 
vide a  constitution  for  each  subordinate  council 
under  its  immediate  jurisdiction. 

ARTICLE  II. 
How  Constituted. 
Section  1.  The  Supreme  Council  shall  consist  of. 
Sec.  2.  All  past  supreme  chief  engineers. 
Sec.  3.  Supreme  chief  engineer. 
Sec.  4.  Supreme  first  assistant  engineer. 
Sec.  5.  Supreme  recording  engineer. 
Sec.  6.  Supreme  corresponding  engineer. 
Sec.  7.  Supreme  treasurer. 
Sec.  8.  Supreme  chaplain. 
Sec.  9.  Supreme  master  mechanic. 
Sec.  10.  Supreme  junior  master  mechanic. 
Sec.  11.  Supreme  inside  sentinel. 
Sec.  12.  Supreme  outside  sentinel. 
Sec.  13.  Supreme  trustees. 
Sec.  14.  Supreme  Court  of  the  Order. 
Sec.  15.  Supreme  secretary-treasurer  of  Mutual 
Benefit. 

Sec.  16.  The  grand  chief  engineer  of  each  State 
and  one  delegate  for  each  100  members  or  fraction 
thereof  ilnder  its  jurisdiction,  councils  under  the 
immediate  jurisdiction  of  the  Supreme  Coun- 
cil, shall  be  icpresented  by  the  deputy  supreme 
chief  of  the  district.  Supreme  delegates  must  be 
past  grand  chief  engineers  in  good  standing  in 
their  respective  grand  and  subordinate  councils, 
and  shall  be  elected  as  follows: 

At  the  next  annual  election  after  the  adoption  of 
this  constitution  and  annually  thereafter,  each 
grand  juiisdictiou  shall  elect  iu  the  mode  jirovided 
for  the  election  of  grand  council  officers,  in  the 
constitution  of  the  respective  grand  couucils,  one 
delegate  for  each  100  members,  or  fraction  thereof, 
to  serve  for  one  year.    In  the  case  of  vacancy  lu 
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the  office  of  supreme  delegate,  from  death,  removal 
or  any  cause,  the  grand  council  which  he  represents 
shall  determine  how  such  vacancies  shall  be  filled. 

Sec.  17.  Each  officer  and  supreme  delegate  shall 
be  entitled  to  one  vote  in  determining  any  question 
before  the  Supreme  Council;  and  each  supreme 
past  chief  engineer  shall  be  entitled  to  discuss  any 
question  and  have  one  vote. 

ARTICLE  III. 
All  past  grand  chief  engineers  duly  recognized 
by  the  Supreme  Council  shall  be  admitted  to  its 
sessions  and  shall  be  entitled  to  speak  upon  all  sub- 
jects, but  shall  not  be  entitled  to  vote. 

AETICLE  IV. 
No  one  shall  be  eligible  to  any  office  in  the  Su- 
preme Council  unless  he  has  been  duly  admitted  to 
the  Supreme  Council  by  being  either  a  delegate  or 
a  past  grand  chief  engineer. 

AETICLE  V. 
Duties  of  Officers. 
Section  1.  The  past  supreme  chief  engineer  shall 
have  charge  of  the  Supreme  Council  chamber. 

Sec.  2.  The  supreme  chief  engineer  shall  exer- 
cise, as  occasion  may  require,  all  the  rights  apper- 
taining to  his  high  office  in  accordance  with  the 
usages  of  the  Order.  He  shall  have  watchful  su- 
pervision over  all  lodges,  grand  and  subordinate, 
and  see  that  all  the  constitution  enactments,  rules 
and  edicts  of  the  Supreme  Council  are  duly  and 
promptly  observed,  and  that  the  work  and  disci- 
pline of  the  Order  everywhere  are  uniform.  Among 
his  special  prerogatives  are  the  following:  To  call 
special  sessions  of  the  Supreme  Council  and  to  give 
such  instruction  and  directions  as  the  good  of  the 
Order  ma  J  require.  Always  adhering  to  the  obli- 
gatory usages  of  the  Order,  to  cause  to  be  executed 
and  securely  to  preserve  and  keep  the  official  bonds 
and  securities  of  the  supreme  treasurer  and  the  su- 
preme corresponding  engineers,  to  grant  dispensa- 
tions for  the  institution  of  new  subordinate  coun- 
cils, such  dispensations  to  be  in  force  until  taken 
up  by  charters  granted  in  lieu  thereof  by  a  prop- 
erly instituted  grand  council,  and  to  promptly  no- 
tify the  supreme  recording  engineer  and  supreme 
treasurer  of  the  issuing  of  such  dispensations.  To 
grant  charters  for  the  institution  of  grand  councils 
in  states,  districts  and  territories  where  the  same 
have  not  been  established,  to  manage  the  contin- 
gent fund  of  the  Supreme  Council  and  suspend  or 
remove  any  derelict  or  contumacious  officer  for 
cause,  he  having  the  right  to  appeal  to  the  Su- 
preme Court  of  the  Order,  and  to  fill  any  vacancy 
by  appointment  until  filled  by  regular  election,  to 
appoint  and  commission  a  deputy  supreme  chief  for 
special  purposes  of  Instituting  grand  councils  and 
installing  their  officers  or  otherwise  as  may  be  re- 
quired in  all  the  states,  districts  or  territories 
where  councils  are  established  and  not  having  any 
grand  council.  He  shall  at  the  next  regular  session 
present  a  full  record  of  his  acts  during  recess  of  the 
Supreme  Council. 

He  may  hear  and  decide  such  questions  of  law  as 
may  be  submitted  to  him  by  grand  or  subordinate 
councils  under  the  immediate  jurisdiction  of  this 
Supreme  Council,  and  all  such  decisions  shall  be 
binding  upon  the  body  submitting  the  same  until 
fully  passed  upon,  being  either  disaffirmed  or  re- 
versed by  the  Supreme  Court  of  the  Order.  He 
shall  visit  all  grand  and  subordinate  councils  as 
often  as  possible,  devoting  his  entire  time  to  the 
building  up  and  advancement  of  the  Order. 

He  shall  appoint  a  deputy  supreme  chief  engin- 
eer. ''The  deputy  to  be  under  the  special  supervi- 
sion of  the  supreme  chief  engineer,  and  perform 
such  duties  as  the  supreme  chief  may  direct." 

He  shall  receive  at  stated  times  such  compensa- 
tion for  his  services  as  may  be  decided  upon  by  the 
Supreme  Council,  which  shall  not  be  increased  or 
decreased  dui  ing  his  term  of  office. 

Sec.  3.  The  supreme  first  assistant  engineer  in 
the  event  of  the  absence,  death,  removal  or  phys- 
ical incompetency  of  his  superior,  shall  act  as  su- 
preme chief  engineer,  at  all  other  times  he  shall 
perform  such  duties  as  may  be  required  by  the  Su- 
preme Council  or  the  supreme  chief  engineer. 

Sec.  4.  The  supreme  chaplain  shall  open  and 
close  the  Supreme  Council  Avith  prayer,  and  shall 
perform  the  obligating  ceremonies  as  prescribed  in 
the  ritual  or  usages  of  the  Order,  and  such  other 
duties  as  comport  with  his  office. 


Sec.  5.  The  supreme  recording  engineer  shall 
keep  a  just  and  true  record  of  all  the  proceedings 
of  the  Supreme  Council  at  eacli  session,  and  trans- 
mit annually  to  each  grand  council  as  many  copies 
thereof  as  they  require,  and  one  copy  for  each  sub- 
ordinate council  in  their  several  jurisdictions,  and 
one  to  each  subordinate  council  under  the  imme- 
diate jurisdiction  of  the  Supreme  Council.  He 
shall  preserve  the  archives,  have  charge  of  the  seal, 
books,  papers  and  other  property  of  the  Supreme 
Council,  and  deliver  the  same  to  his  successor  when 
required  to  do  so  by  the  Supreme  Council.  He 
shall  keep  a  register  which  shall  contain  a  list  of 
all  the  charters  granted  to  grand  or  dispensations 
issued  by  the  supreme  chief  engineer  for  subordin- 
ate councils,  and  a  record  of  all  past  grand  chief 
engineers  and  delegates  entitled  to  seats  in  the  Su- 
preme Councils.  He  shall  attest  all  necessary  offi- 
cial paiiers  and  documents,  perform  such  other  du- 
ties as  are  required  by  the  law  and  regulations  of 
the  Order  as  the  supreme  chief  engineer  or  Su- 
preme Council  may  from  time  to  time  direct.  He 
shall  have  power  to  provide  himself  at  the  expense 
of  the  Supreme  Council,  with  such  books,  papers, 
stationery,  as  are  necesaary  for  the  fulfillment  of 
his  duties,  and  keep  in  his  office  a  copy  of  the  seal 
of  each  grand  and  subordinate  council. 

Sec.  6.  The  supreme  corresponding  engineer 
shall  receive  all  mail  intended  for  the  Supreme 
Council  and  shall  perform  all  the  correspondence 
on  business  relating  to  the  Supreme  Council  or  as 
ordered  by  the  supreme  chief  engineer.  He  shall 
keep  a  correct  list  of  the  officers  and  their  resi- 
dence. He  shall  keep  a  copy  of  all  communica- 
tions that  he  sends  and  preserve  all  that  he  re- 
ceives for  the  inspection  of  the  supreme  chief  en- 
gineers and  the  Supreme  Council.  All  printed  mat- 
ter "supplies,  etc.,"  shall  be  in  his  charge.  He 
shall  see  to  the  purchase  of  such  as  ordered  by  the 
committee  on  printing  and  shall  follow  out  the 
committee's  instructions  or  the  instructions  of  the 
Supreme  Council,  and  he  shall  attend  to  the  sale  of 
such  printed  matter  and  supplies  as  are  furnished 
by  the  Supreme  Council.  He  shall  keep  a  correct 
account  of  the  same;  he  shall  deposit  all  moneys 
received  with  the  supreme  treasurer  engineer,  and 
shall,  once  a  month,  forward  to  the  supreme  chief 
engineer  a  report  of  his  sales,  etc..  on  a  printed 
blank  provided  by  the  Supreme  Council.  The  su- 
l^reme  chief  engineer  shall  endorse  the  report  and 
forward  the  same  to  the  supreme  treasurer  engineer, 
who  shall  iDay  the  bill  at  once. 

He  shall  receive  such  compensation  for  his  ser- 
vices as  the  Supreme  Council  may  direct,  and  it 
shall  not  be  increased  or  decreased  during  his  term 
of  office.  He  shall  furnish  five  hundred  dollars 
bond  for  the  faithful  discharge  of  his  duties,  and  at 
the  end  of  his  term  of  office  or  to  his  successor  in 
office,  he  shall  surrender  all  books  and  property 
belonging  to  the  Supreme  Council. 

Sec.  7.  The  supreme  treasurer  engineer  shall  ren- 
der to  the  supreme  chief  engineer  a  quarterly  state- 
ment of  the  condition  of  the  funds  in  his  hands,  and 
make  to  the  Supreme  Council,  at  its  regular  session, 
a  true  and  perfect  account  of  his  doings,  together 
with  an  account  of  all  moneys  received  and  dis- 
bursed, giving  items  in  detail.  The  earnings  there- 
on accrued  with  interest  through  investment,  to 
pay  all  orders  drawn  on  him  by  the  supreme  chief 
engineer  properly  attested  by  the  supreme  record- 
ing engineer.  He  shall  place  all  funds  in  such 
moneyed  institution,  as  the  board  of  trustees  shall 
direct.  For  the  faithful  performance  of  his  duties 
he  shall  give  a  bond,  to  be  executed  and  approved 
before  his  installation,  in  the  sum  of  $100u.OO,  with 
unexceptional  securities,  or  otherwise  the  office  to 
be  declared  vacant  and  filled  by  election. 

Sec.  8.  The  supreme  senior  and  junior  master 
mechanic  shall  have  charge  of  the  Supreme  Coun- 
cil Chamber,  and  shall  assist  the  supreme  chief  to 
preserve  order. 

Sec.  9.  The  supreme  sentinels  shall  have  charge 
of  the  entrance  to  the  supreme  council  chamber. 

Sec.  10.  The  supreme  trustees  shall  have  charge 
of  all  properties  belonging  to  the  Supreme  Council 
and  shall  perform  such  duties  as  may  be  required 
of  them. 

Sko.  11.  The  Supreme  Court  of  the  Order  shall 
consist  of  at  least  seven  members,  whose  power 
shall  extend  to  all  cases  arising  under  the  constitu- 
tion or  laws  of  the  Order.    They  shall  decide  all 


appeals  from  the  decisions  of  the  supreme  chief  en- 
gineer. 

They  shall  decide  in  all  cases  effecting  the  Su- 
preme Council  in  controversies  between  grand 
councils,  and  shall  attend  to  all  the  legal  duties  of 
the  Order. 

The  full  court  of  the  Order  shall  be  elected  at  the 
annual  session  of  the  Supreme  Council. 

Sec.  12.  The  secretary-treasurer  of  the  mutual 
benefit  fund  shall  have  full  charge  of  that  fund, 
subject  to  the  instructions  received  from  the  Su- 
l^reme  Council  and  orders  issued  during  recess  by 
the  supreme  chief  engineer.  He  shall  at  once  noti- 
fy all  the  councils  of  the  death  or  total  disability 
of  a  member,  giving  the  name,  residence  and  num- 
ber of  council  to  Avhich  the  member  belonged. 
Each  council  shall  forward  to  him  at  once  the  sum 
of  $1.10  for  each  member  on  the  roll.  He  shall  pay 
as  soon  as  possible  to  the  widow  or  heirs  the 
amount  due.  In  case  of  total  disability  the  money 
shall  be  paid  to  the  brother  disabled. 

He  shall  receive  for  his  services  the  sum  of  ten 
cents,  "less  his  expenses,"  on  each  death  notice 
sent.  He  shall  furnish  bonds  in  the  sum  of  five 
thousand  dollars  for  the  faithful  performance  of  his 
duties.  He  shall  make  a  full  and  complete  report 
at  each  session  of  the  Supreme  council  and  at  the 
end  of  his  term  of  office,  or  to  his  successor  in  office, 
he  shall  surrender  all  books  and  papers,  moneys, 
etc. 

SESSIONS. 

Sessions  of  the  Supreme  Council  shall  be  bi-an- 
nual— The  second  Monday  in  May,  at  such  time  and 
islace  as  the  Supreme  Council  shall  select.  Special 
.sessions  must  be  called  in  the  city  where  the  last 
Supreme  Council  was  held. 

AETICLE  VI. 

Section  1.  The  following  committees  shall  .be 
appointed  annually,  by  the  supreme  chief  engi- 
neer:— 

Committee  on  laws. 

Committee  on  finance. 

Committee  on  credentials  and  returns. 

Committee  on  mileage. 

Committee  on  good  of  the  Order. 

Committee  on  written  work. 

Committee  on  unwritten  work. 

Committee  on  printing. 

Committee  on  dispensations  and  charters. 

Sec.  2.  The  committee  on  law  shall,  when  such 
subjects  are  presented  to  the  Supreme  Council  and 
duly  referred  to  them,  inquire  into  all  cases  of  in- 
fraction of  the  established  laws  and  regulations  of 
the  Order,  and  recommend  such  measures  as  they 
may  deem  expedient  for  correcting  the  innovation 
and  further  consider,  and  have  charge  of  al 
matters  coming  within  the  jjurview  of  that  com- 
mittee. 

Sec.  3.  The  committee  on  finance  shall  examine 
the  accounts  of  the  supreme  chief  engineer,  su- 
preme corresponding  engineer  and  supreme  treas- 
ui-er  engineer  at  each  session,  and  whenever  re- 
quired so  to  do  by  the  Supreme  Council.  They 
shall  examine  and  pass  upon  all  bills  presented  to 
the  Supreme  Council  when  in  session,  and  if  cor- 
recG,report,  if  approving  the  same  for  economy,  or 
creating  a  remedy  by  legislation  for  all  extravagant 
expenditures.  They  shall  make  estimates  for,  and 
recommend  the  appropriations  of  moneys  for  gen- 
eral or  specific  purposes  during  recess  of  the  Su- 
preme Council,  and  bring  down  an  approximate  es- 
timate bond  on  past  results  of  the  probable  revenue 
likely  to  occur,  and  no  expenditures  of  any  charac- 
ter shall  be  made  in  excess  of  the  appropriations 
thus  made  until  the  next  regular  session. 

Sec.  4.  The  committee  on  credentials  and  returns 
shall  examime  and  report  on  the  returns  of  the 
grand  councils  and  subordinate  councils  under  the 
immediate  jurisdiction  of  the  Supreme  Council, and 
the  credentials  of  all  the  past  grand  chief  engineers 
and  representatives  to  the  Supreme  Council. 

Sec.  5.  The  committee  on  mileage  shall  compute 
the  mileage  per  diem  of  all  supreme  officers,  and  at 
each  regular  or  special  session  make  out  a  proper, 
complete  and  accurate  roll  of  the  same  and  report 
the  amount  to  which  each  one  on  the  roll  is  entitled 
— and  no  order  shall  be  drawn  for  the  same  until 
said  report  is  endorsed  by  the  majority  of  the  com- 
mittee. 

Sec  .  6.  The  committee  on  the  good  of  the  Order 


August  29,  1891. 


$^rnertc^n  1t> gin  pen 


87 


stiall  examine  and  report  upon  sucli  portions  of  the 
reports  of  tlie  supreme  officer  and  deputy  supreme 
chiefs,  so  far  as  the  same  relate  to  the  state  of  the 
Order,  and  upon  such  other  matters  as  may  be  re- 
ferred to  them,  presenting  in  their  reports  an  ex- 
hibit of  the  conditions  of  the  Order,  and  recom- 
menoing  such  measures  for  the  good  and  prosperity 
of  the  whole  Order  as  they  may  think  the  circum- 
stances require. 

Sec.  7.  The  committee  on  written  work  shall  ex- 
amine and  report  on  such  parts  of  the  reports  of  the 
supreme  officers  or  other  matters  referred  to  them 
pertaining  to  all  written  work  of  the  Order  of  a 
public  natiu'e,  covering  regalias,  jewels, charts,  cer- 
tificates, travehng  and  withdrawal  cards,  unifc  rms, 
equipments  or  public  ceremonials,  forms  for  and 
details  for  matters  not  properly  of  a  secret  nature- 

Sec.  8.  The  committee  on  unwritten  work  shall 
examine  and  report  on  such  reports  of  the  Supreme 
officers  or  other  matter  referred  to  thejj  of  a  nature 
that  may  be  strictly  private,  or  in  consonance  and 
keeping  with  the  duties  of  the  name  of  the  commit- 
tee. 

Skc.9.  The  committee  on  printing  shall  have  gener- 
al supervising  charge  of , and  examine  into  all  matters 
referred  to  or  coming  within  the  purview  of  their 
duties  as  suggested  by  their  name,  make  all  con- 
tracts not  otherwise  provided  for,  compare  materi- 
als, quality  and  prices,  analyze  all  bills  submitted 
for  printing,  binding  or  supplies,  establish  a  stand- 
ard, style,  quality  and  grade  of  same,  and  rtport 
their  findings  and  recommendations  to  the  Supreme 
Council. 

Sec.  10.  The  committee  on  dispensations  and 
charters  shall  examine  into  all  proper  matters  re- 
ferred to  them  from  the  supremo  chief  engineer  or 
Supreme  Council,  they  shall  examine  and  rej^ort  on 
all  petitions  for  dispensations  and  charters  issued 
by  the  supreme  chief  engineer  for  subordinate  or 
grand  councils. 

Sec.  11.  Each  of  the  above  named  committees 
shall  consist  of  three  members,  and  when  serving 
on  actual  work  during  a  recess  of  the  Supreme 
Cooncil  or  of  the  supreme  chief  engineer,  shall 
have  their  necessary  expenses  paid. 


CORRESPONDENCE. 


DELAWARE     COUNTY     COUNCIL.     NO.  6, 
CHESTER.  PA. 

Following  are  the  officers  of  Delaware  County 
Council  for  the  ensuing  term. 

George  Eamsey,  chief  engineer;  Joseph  Dickin- 
son, first  assistant  engineer;  Chas.  Meyer,  recording 
and  corresponding  engineer;  J.  F.  Eichberg,  finan- 
cial and  treasurer  engineer;  I.  R.  Williams,  chap- 
lain; J.  Fenton,  Sr.  M.  M.;  G.  Hinkle,Jr.  M.  M.;and 
Samuel  King,  inside  sentinel.       Chas.  Meyek, 

Cor.  Engr. 


RUSSELL  COUNCIL,  NO.  6,  M  ASSILLON,  OHIO. 


The  following  officers  have  been  elected  and  in- 
stalled for  the  new  Eussell  Council: 

Chas.  0.  Heggem,  C.  E.;  W.  E.  Lewis,  F.  A.  E.; 
John  M.  Swihart,K.  E.  and  trustee;  P.  E.  Moock, 
Cor.  Engr.  and  trustee;  H.  Huppard,  Chaplain;  M, 
Elsass,  Fin.  E.;  H.  A.  Denika,  Treas.  E.;  Harvey 
Murray,  S.  M.  M.;  John  T.  Heinlback,  J.  M.  M.  and 
trustee;  Thos.  Murry,  I.  S.;  John  Yoste,  O.  S.;  Jas. 
Bwitler,  M.  Switler,  Enoa  Swihart  and  Thos.  Mur- 
ray, trustees.  Fbank  S.  Xeal, 
Grand  Chief  Engineer  of  Ohio. 


A   "BUREAU    OF   MEDICAL  RELIEF." 


A  novel  organization,  with  the  above  title,  has 
been  incori)orated  at  Baltimore,  Md.  It  is  a  sort  of 
insurance  against  one  of  the  most  di.sagreeable  re- 
sults of  sickness,  a  doctor's  Each  member  of 
the  bureau  pays  50  cents  monthly  for  medical  at- 
tendance; families  (unlimited; ,  $10  per  annum  or 
$1  per  month.  The  bureau  employs  a  competent 
medical  staff  composed  of  well-known  j^bysicians, 
each  member  being  free  to  choose  from  them  his 
attending  physician.  These  physicians  will  receive 
regular  salaries  from  the  society. 

Members  of  such  a  society  are  bound  to  have  the 
best  treatment,  for  it  will  be  no  advantage  what- 
ever for  a  doctor  to  keep  his  patients  "on  hand"  as 
long  as  possible. 


HEADQUARTERS 
SUPREME  CHIEF  ENGINEER. 


Syeacuse,  N.  Y.,  Aug.  22,  18U1 


Supreme  Corresponding  Engineer. 

To  the  Officers  and  Members  of  A.  O.  of  S.  E., 

Dear  Beethben: — You  are  hereby  notified  that  I 
have  this  day  appointed  Brother  W.  V.  Wartield, 
No.  209  Washington  street,  Boston,  Mass.,  to  be  Su- 
preme Corresponding  Engineer  in  the  place  of 
Frank  S.  Neal,  resigned.  All  supplies  furnished  by 
the  Supreme  Council  must  hereafter  be  ordered  of 
him.  Jeffebson  Young,  Jk., 

Supreme  Chief  Engineer. 


"Scabs. " 

To  the  Editor  of  the  American  Engineer: 

Sib:— A  short  time  ago,  an  engineer  had  more 
work  piled  upon  him  than  he  could  do,  and  he 
asked  the  management  for  more  pay  and  better 
coal.    And  they  told  him  to  go  to  h — 1. 

He  went.  They  hired  another  man,  who  did  not 
even  know  when  his  dam^jer  Avas  shut  off.  And  he 
let  his  ateam  run  down  without  knowing  why;  and 
a  part  of  the  plant  had  to  be  shut  down !  Now  the 
new  "engineer"  has  his  brother  to  help  him,  and 
the  two  work  for  one  pay — "Scabs."  Oh  for  a 
license  law  in  our  sun  flower  state. 

Cow  Boy  (Air  Brake's  Chief.) 


Corliss  and  Slide  Valve  Engines, 

To  the  Editor  of  the  American  Engineer: 

Sir: — See,  there  is  another  champion  of  the  slide 
valve  in  the  field.  Well,  let  them  come;  the  more 
the  better.  But  why  don't  Reliable  give  us  cards 
from  both  engines  he  speaks  of?  How  does  he 
know  that  the  slide  valve  is  doing  more  work  than 
the  Corliss?  I  want  to  see  it,  and  not  hearsay.  It 
is  evident,  frora  what  he  says  of  the  speed  of  both 
engines,  and  diameter  of  cylinder,  that  the  Corliss 
will  do  twice  as  much  as  the  other. 

Now  lie  speaks  of  the  break  down  of  the  valve 
giar  of  the  Corliss,  and  talks  as  if  the  old  slide 
valve  never  broke.  I  can  call  to  mind  of  ten  break- 
downs of  engines  in  this  city  (Philadelphia)  this 
last  year;  back  of  two  of  them  were  Corliss  engines; 
the  otiier  eight  were  the  "old  reliable"  slide  valves. 

How  about  the  steamship  that  left  New  York  har- 
bor two  months  ago  with  the  old  slide  valve? 
Broke  the  stem  four  hundred  miles  out,  and  had  to 
be  brought  back  by  two  ocean  tugs.  And  now  the 
owners  are  kicking  because  they  have  to  pay  salv- 
age of  a  few  thousand  dollars  which  the  "old  relia- 
ble slide  valve"  has  put  them  to. 

Six  years  ago  an  electric  plant  in  this  city,  put  in 
a  new  slide  valve  engine,  lGx30,  running  100  rev. 
per  minute,  run  lier  one  year  and  then  threw  her 
out — a  "reliable"  candidate  for  the  scrap  pile — and 
they  put  an  automatic  in  its  place,  and  that  has 
been  running  ever  since  without  any  cost  whatever 
with  double  the  load  the  new  slide  valve  had. 

"Old  Reliable"  speaks  of  figures  to  prove  these 
assertions,  but  he  forgot  to  say  the  figures  were  all 
on  one  side,  for  Reliable  and  Old  Slide  both  seem 
afraid  to  go  Into  figures.  If  they  did,  thoy  would 
both  come  out  of  the  little  end  of  the  horn.  By 
the  way,  what  has  become  of  Old  Slide  Valve?  Did 
he  paint  his  old  gal  all  over  with  stars  and  stripes, 
and  did  the  stripes  get  entangled  in  the  crank  shaft 
and  twist  the  crank  off? 

Does  reliable  know  that  the  longest  run  on  record 
was  made  by  a  Corliss  in  an  electric  plant,  in  the 
state  of  New  York,  where  they  had  to  make  altera- 
tions which  made  a  shut-down  of  all  the  small  en- 
gines in  the  place  necessary?  They  calculated  to 
make  the  needed  repairs  in  thirty  days,  but  una- 
voidable causes  prolonged  it  to  forty-one  days. 
And  this  old  Corliss  started  up  at  3  p.  m.,  and  ran 
continuous  for  forty-one  days  without  a  break  or 
hot  bearing;  41 X  24:=  98G  hours.  Pretty  good,  is  it 
not?  This  engine  was  loaded  from  100  h.  p.  to  500 
h.  p.,  Sunday  having  the  least  load. 

Why  did  the  large  iron  works  at  Pittsbui'g  put  in 


two  of  Reynolds'  Corliss  engines  of  800  h.  p.  each, 
to  run  their  blast  furnaces,  where  they  have  to 
make  a  continuous  run  of  from  one  to  three  years, 
with  a  stoppage  of  three  times  in  twenty-four,  live 
minutes  each  stop?  No  time  there  to  monkey  with 
its  fine  frills  and  feathers,  which  Old  Slide  Valve 
speaks  of.  Recoruing  Engineer, 

Kensington  Council,  No.  3,  of  Pa. 
[The  above  letter  was  received  as  we  were  going 
to  press  last  week,  and  was  therefore  written  beiore 
the  publication  of  Old  Slide  Valve's  letter  in  our 
last  issue. — Ed.  A.  E.] 

To  the  Editor  of  the  American  Engineer. 

Sir: — Well,  I  think  I  have  won  the  fight  from 
what  I  hear  and  read.  The  so-called  Corliss  men 
have  gone  out  of  existence,  they  have  either  died  a 
premature  death  or  have  gone  off  to  some  distant 
country  and  buried  themselves.  "Old  Reliable" 
has  hit  the  nail  on  the  head,  and  in  his  summing  up 
he  shows  us  that  the  confectioner's  boilers  witn  the 
old  slide  valve  hooked  on  has  been  doing  her  work 
nobly,  with  over  two-thirds  the  amount  of  ma- 
chinery hooked  on,  that  the  Corliss  next  door  Had; 
and  he  hit  the  nail  on  the  head,  that  though  they 
have  burned  more  coal  by  having  more  exhaust, 
they  do  their  cooking  with  exhaust  and  do  not  have 
to  use  live  steam,  as  in  the  place  of  the  Corliss.  And 
other  point  that  "Old  Reliable"  makes,  is  that  with 
this  bieak  in  their  valve  gear,  they  shut  down  the 
coffee  mill,  causing  a  delay  of  ten  days  for  repairs 
in  their  busiest  time,  while  the  old  slide  valve  kept 
running  right  along.  He  is  right  that  the  coffee 
burned  as  well  as  all  the  other  great  losses  taken  in 
consideration  by  shutting  down,  figuring  up  the 
salary  of  each  man  per  day,  that  it  is  not  to  be 
wondered  at  that  they  are  all  down  on  this  monkey 
valve  gear  and  in  favor  of  that  old  slide  and  com- 
fortable steam  plant  known  as,   Old  slide  Valve. 


Mfnerva  Council,  No.  i,  San  Francisco,  Cal. 

To  the  Editor  of  the  American  Engineer: 

Sir:  -  Several  new  membershave  joined  our  coun- 
cil. 

We  have  elected  Sidney  Peard,  518  Third  St.,  as 
corresponding  engineer;  in  place  of  S.  Kennedy — 
resigned. 

John  Oswald. 


Bro.  Jacks,  How  is  This? 

To  the  Editor  of  the  American  Engineer: 

Sir: — Will  you  kindly  inform  me,  if  you  have  any 
way  of  ascertainiug,  how  it  is  that  Brother  Jacks, 
residing  in  the  city  of  Boston,  sends  his  mail  out  in 
envelopes  of  the  Windsor  Hotel,  Philadelphia? 
This  is  very  puzzling  to  some,  but  perhaps  he  laid 
in  a  supply  of  envelopes  while  sto^jping  at  that  ho- 
tel last  December.  It  would  be  well  for  you  to 
communicate  with  Mi*.  Moore,  the  proprietor  of 
that  hotel,  and  ask  him  how  many  boxes  of  enve 
lopes  he  missed.  Past  SurBEUE  Chaplain. 

[The  chaplain  himself  is  the  best  man  to  investi- 
gate.—Ed.  A.  E.J 


What  Can  the  Matter  Be  ? 

To  the  Editor  of  the  American  Engineer: 

Sir: — Will  somebody  connected  with  your  valued 
paper  kindly  inform  us  how  the  grand  council  of 
the  State  of  Massachusetts  got  its  eye  blacked  dur- 
iug  the  last  ten  days.  This  has  caused  very  much 
worriment  throughout  our  Order.  If  somebody  in 
Massachusetts,  who  is  better  posted  than  the  writer, 
will  kindly  answer  the  question,  it  will  be  the  means 
of  placing  our  Brother  Billy  in  safe  and  pleasant 
company.  Youi-s, 

Leahey's  Table  of  Water  Weights. 

To  the  Editor  of  the  American  Engineer: 

Sir: — In  your  issue  of  August  15th  you  publish  a 
table  compiled  by  Brother  Jerry  Leahey,  Jr.,  Su- 
preme Ist  Assistant,  Perth  Amboy,N.  J.  This  table 
gives  the  weight  of  a  gallon  of  spring  water  filtered 
at  dilferent  temperatures  (Fahr.)  from  3L>!  degrees  to 
212  degrees.  This  is  the  most  complete  table  in  ex- 
istence, and  must  have  taken  Brother  Leahey  a 
number  of  months  of  hard  work  to  compile.  This 
is  one  of  the  most  useful  tables  that  has  ever  been 
published,  and  the  value  of  it  can  never  be  estimat- 
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ed.  I  want  to  call  tlie  atteutiou  of  every  engineer 
lu  the  United  States  to  this  table.  If  tliey  -will  go 
through  it  carefully,  they  will  tind  that  each  degree 
of  temperature  has  been  noted,  they  will  tind  the 
changes  in  weight  of  the  water  at  32  up  to  212  de- 
grees has  been  a  great  study. 

How  much  better  an  article  of  this  kind  reads  in  a 
mechanical  paper  than  some  of  those  that  we  have 
been  afflicted  with  in  times  past  in  several  mechani- 
cal journals.  The  ridiculous  questions  that  we  see 
published  claiming  to  come  from  mechanics,  as  to 
w^at  we  will  do  in  the  case  of  the  grate  bars  falling 
down  or  a  man  hole  blowing  out  and  a  number  of 
other  silly  questions.  To  those  who  say  they  can- 
not find  sound  knowledge  in  The  Amekican  Engi- 
NEEii,  1  want  to  call  their  attention  to  this  table  of 
weights  of  water,  page  68  of  your  issue  of  August 
15th.  I  desire  to  say  emphatically  that  they  are 
the  finest  tables  that  I  have  ever  seen  published  in 
any  mechanical  paper.  I  for  one  thall  put  this 
where  it  will  be  handy  to  find,  and  hope  to  find  it 
inserted  in  some  mechanical  works  that  are  pub- 
lished from  day  to  day  in  this  countrJ^ 
I  remain,  yours, 

Old  Slide  \'alve. 


Queen  City  Council,  No.  3,  Ohio. 

To  the  Editor  of  the  American  Engineer: 

Sie:— The  Queen  City  Council,  No.  3,  Ohio,  gave 
a  moonlight  social  on  the  ta  Blevevue  last  Satur- 
day evening,  and  had  a  nice  crowd,  with  lots  of 
music  and  dancing.  We  left  the  city  wharf  at  8 
o'clock,  and  returned  at  two  in  the  morning;  and 
every  one  had  a  good  time — all  except  Bro.  Slover; 
his  feet  hurt  so  he  could  not  dance. 

One  of  Them. 


THE   EDUCATION    OF  AN  ENGINEER. 

Many  a  contemporary  has  had  its  say  on  this  sub- 
ject. Last  of  all  comes  the  London  Engineer  vfhich 
says: 

In  our  impression  for  June  19th  we  called  atten- 
tion to  a  paper  by  Prof.  Hele  Shaw  on  the  educa- 
tion of  an  engineer,  read  before  the  Liverpool  En- 
gineering Society.*  We  have  since  received  a  copy 
of  the  discussion,  which  occupied  the  whole  even- 
ing of  the  18th  of  March.  The  discussion  was  not 
adequate  to  the  paper  which  elicited  it.  Discus- 
sions seldom  or  never  equal  the  papers  which  they 
follow  in  interest  or  value.  This  particular  discus- 
sion was  remarkable  principally  for  the  diversity  of 
opinion  expressed  as  to  the  best  method  of  teach- 
ing a  j'oung  man  his  profession.  Thus,  for  exam- 
ple, Mr.  Henry  West  held  that  the  half-time  system 
— six  months  spent  in  the  shops  and  six  months  in 
college,  turn  about — was  the  worst  possible  method 
of  teaching,  while  Mr.  Higginson  stated  that,  ac- 
cording to  his  experience,  it  was  the  best  possible 
system.  Most  of  the  speakers,  however,  manifest- 
ed a  due  appreciation  of  the  value  of  practical 
training,  as  compared  with  "book  learning,"  and, 
on  the  whole,  approved  of  Prof.  Hele  Shaw's  views. 
The  paramount  defect  of  the  whole  discussion  was, 
however,  its  exceeding  vagueness.  That  is  the  de- 
fect of  all  discussions  on  the  subject;  and  we  write 
now  in  the  hope  that  those  who  think,  and  speak, 
and  write  on  the  education  of  an  engineer  may  be 
brought  to  see  how  this  want  of  crystallization  of 
thought  does  harm,  and  raises  false  issues,  and  that, 
thus  seeing,  they  may  mend  their  ways,  and  con- 
tribute something  in  the  way  of  reasons,  or  advice, 
or  information,  which  shall  be  of  value. 

Let  us  then  suppose  that  a  young  man  cf,  say,  17 
IS  to  be  made  a  mechanical  engineer,  and  that  it  is 
known  that  his  principal  work  will  consist  in  con- 
structing steam  engines  and  boilers.  The  engines 
will  be  of  various  kinds;  the  boilers  of  no  single 
type.  It  is  further  to  be  supposed  that  he  will 
work  steadily  up  until  he  becomes  a  manager,  and 
even  ultimately  a  partner.  What  is  the  best  train- 
ing for  a  young  man  under  these  circumstances? 
We  think  we  may  say,  without  fear  of  contradic- 
tion, that  what  will  best  suit  him  will  not  necessar- 
ily best  suit  a  young  man  whose  life  will  probably 
be  spent  in  designing  and  making  iron  bridges  and 
roofs.  Nor  is  it  likely  that  his  training  should  be 
identical  with  that  of  a  man  intending  to  under- 

*Reportcd  in  The  Amkkican  Engineer  for  Maich  28  and 
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take  the  construction  of  cotton  machinery  or  of  ag- 
ricultural implements.  In  order  to  avoid  being 
vague,  we  shall  confine  ourselves  Avholly  to  the  con- 
sideration of  the  case  presented  by  the  young  man 
who  has  to  make  and  sell  steam  engines  and  boilers. 
We  shall  be  told  by  some  people  at  oncelthat  it  will 
be  of  the  greatest  possible  service  to  this  young 
man  to  learn  all  about  thermodynamics  and  dyna- 
mics generally.  He  must  also  gain  a  good  knowl- 
edge of  mathematics;  and  if  he  combines  with  this 
a  little  sound  chemistry,  so  much  the  better.  There 
are  many  other  things  Avhich  are  roughly  classed 
under  the  head  of  "science"  which  he  ought  to 
learn.  Now  it  is  very  easy  to  say  all  these  things 
will  be  of  use.  But  no  one  ever  stops  to  answer 
the  question,  of  what  use?  It  may  startle,  and  even 
shock  some  good  people,  if  we  say  that  in  nine  cases 
out  of  ten  a  knowledge  of  thermodynamics  is  of  no 
use  whatever  to  the  maker  of  steam  engines;  and 
that  he  has  absolutely  no  use  for  any  mathematical 
knowledge  which  goes  outside  the  rules  of  arith- 
metic; and  the  reason  is  that  steam  engines  and 
boilers  are  not  the  result  of  mathematical  investi- 
gations, but  simply  of  precedent.  What,  for  exam- 
ple, is  the  use  of  teaching  a  young  man  how  to  cal- 
culate the  proper  diameter  for  a  crank  shaft,  when 
proper  diameters  never  are  calculated,  and  if  they 
were,  the  result  would  certainly  be  wrong?  This 
may  sound  heretical,  but  our  readers  who  are  really 
steam  engine  makers  know  that  it  is  true.  When  a 
young  man  goes  into  the  drawing  office  from  the 
shops,  he  will  find  that  all  the  proportions  of  the 
parts  of  the  engines  and  boilers  made  by  the  firm 
are  ready  cut  and  dried  for  him.  The  prominent 
idea  of  some  makers  is  to  put  in  the  smallest  crank- 
shaft that  can  be  got  to  stand.  On  the  other  hand, 
in  certain  districts  a  steam  engine  cannot  find  a 
purchaser  unless  it  is  of  the  most  massive  propor- 
tions; no  book  or  college  can  help  our  young  man 
here.  But,  whatever  the  nature  oi'  the  demand,  no 
one  ever  dreams  of  calculating  the  diameter  of  a 
crank-shaft.  A  certain  diameter  cylinder  and  a 
certain  crank-shaft  go  together;  they  have  given 
good  results  hitherto,  why  depart  from  them?  If 
any  of  our  readers  will  return  to  Bourne  on  "The 
Steam  Engine"  they  will  find  elaborate  tables  of  di- 
mensions of  parts.  These  are  the  results  of  ex- 
tended practice.  The  figures  represent  the  best 
work  of  the  time  when  they  were  compiled.  Much 
the  same  kind  of  thing  exists  at  this  day  in  every 
drawing-office.  Sizes  are  either  recorded  in  tables 
and  hung  on  the  walls,  or  they  are  to  be  found  on 
drawings  of  engines  which  have  already  given  sat- 
isfaction. In  designing  boilers,  again,  there  are 
certain  cut-and-dry  rules  from  which  no  one  with 
a  reputation  thinks  of  departing.  If  our  readers 
will  take  the  trouble  to  compare  dimensions  of 
crank-shafts,  for  instance,  in  large  marine  engines, 
they  will  find  a  wonderful  sameness.  The  excep- 
tions are  to  be  met  with  in  the  navy,  Avhere  crank- 
shafts and  other  parts  are  made  lighter,  with  very 
doubtful  advantage,  than  in  the  mercantile  marine. 
As  to  a  knowledge  of  thermodynamics  helping  any 
one  to  improve  the  steam  engine,  all  available  evi- 
dence goes  to  demonstrate  the  direct  contrary,  and 
that  all  the  best  work  has  been  done  by  men  who 
kneAV  little  and  cared  less  for  thermodynamics.  For 
our  suppositions  young  man  mathematical  training 
is  of  no  direct  vaiue  whatever.  It  may,  however, 
prove  of  great  indirect  value  by  teaching  him  how 
to  reason  and  draw  conclusions.  But  logic  would 
probably  answer  better.  The  proper  training  for 
our  young  man  is  that  which  teaches  him  to  keep 
his  eyes  open;  to  see  what  is  and  what  is  not  suc- 
cessful, either  in  his  own  practice  or  that  of  other 
people,  and  to  endeavor  in  all  cases  to  find  out  why 
any  method  of  construction  which  seems  novel  has 
been  adopted. 

There  is  nothing  like  an  anecdote  for  enforcing  a 
lesson.  A  young  engineer,  trained  in  college,  saw  a 
certain  compound  horizontal  engine,  and  this  en- 
gine pained  him  because  the  crank-shaft  was  much 
too  thick;  and  there  was  besides,  a  third  bearing — 
a  short  one,  it  is  true,  but  still  a  bearing — squeezed 
in  between  the  cranks.  He  felt  within  himself  that 
this  was  waste  of  material,  and  he  calculated  the 
strength  of  the  crank-shaft  by  the  most  approved 
formuloi,  and  he  saw  that  it  was  ridiculously  too 
strong.  The  engine  was  in  an  exhibition,  and,  un- 
able to  bear  the  mental  strain  he  got  hold  of  some 
one  Avho  represented  the  maker — one  who,  fortu- 
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nately  knew  what  he  was  talking  about — and  to  him 
the  troubled  youth  poured  out  his  soul,  and  asked 
why  the  crank-shaft  was  so  strong,  and  why  there 
was  a  third  bearing.  He  was  told  that  the  shaft 
would  not  run  cool  otherwise,  and,  wanting  to  know 
why,  he  was  further  informed  that  the  shaft  would 
"whip"  unless  it  was  very  stiff;  that  the  third  bear- 
ing was  introduced  to  gain  still  more  stiffness,  and 
that  if  the  shaft  whipped,  experience  proved  thatit 
would  run  hot.  That  young  man  went  away  much 
wiser.  He  had  learned  that  there  were  things  about 
steam  engines  not  stated  in  books,  and  we  have  no 
doubt  that  he  kept  his  eyes  open  in  future,  and 
learned  much  that  he  would  otherwise  have  missed. 

In  one  word,  then,  the  best  training  for  a  young 
engineer  intending  to  make  steam  engines  and 
boilers,  is  that  which  consists  in  studying  the  best 
examples  that  he  can  find  of  steam  engines  and 
boilers,  and  bringing  to  his  assistat  ce,  in  assimilat- 
ing what  he  sees,  the  practical  knowledge  which  he 
acquires  in  the  shops.  Thus,  for  example,  he  sees 
on  an  engine  a  certain  form  of  valve  gear.  If  he  is 
wise  he  will  take  thought  not  only  for  the  mode  of 
action  of  the  gear,  but  for  the  way  in  which  it  is 
made.  We  are  not  now  talking  or  patented  inven- 
tions, but  of  familiar  details.  He  has,  for  example, 
to  wait  at  a  railway  station,  and  possibly  half  a 
dozen  different  engines  stop  at  the  platform;  no  two 
will  have  their  links  made  or  carried  in  the  same 
way.  The  chances  are  that  if  he  keeps  his  eyes 
open  he  will  get  a  hint  which  will  enable  him  to 
cheapen  and  improve  the  valve  gear  he  is  fitting 
onto  a  certain  small  winding  engine  now  in  his  own 
shop,  and  so  on.  Nothing  is  more  valuable  to  the 
engineer  than  a  power  of  observation,  and  this 
should  be  backed  up  by  the  ability  to  make  free- 
hand sketches  with  accuracy  and  dispatch.  That 
is  an  art  which  is  hardly  ever  taught  as  it  should 
be. 

It  may  perhaps  be  urged  that  we  are  advocating 
simple  robbery  of  ideas,  but  we  do  nothing  of  the 
kind.  The  man  who  is  unable  to  do  anything  but 
steal  ideas  will  soon  find  that  servile  imitation 
means  bankruptcy.  Every  engineer,  every  profes- 
sional man,  every  artist  depends  for  the  production 
of  good  work  on  the  labor  not  only  of  his  predeces- 
sors, but  of  his  contemporaries.  The  man  who, 
shutting  his  eyes  to  all  that  is  going  on  around  him, 
resolved  to  elaborate  a  steam  engine  out  of  books 
and  his  own  brains,  would  produce  nothing  worth 
having.  The  true  education  of  the  engineer  who 
makes  steam  engines  and  boilers,  lies  not  in  acquir- 
ing a  knowledge  of  mathematics  or  thermodynam- 
ics, but  in  seeing  how  steam  engines  and  boilers 
have  been  made,  and  how  they  are  made  now,  and 
learning  why  they  are  made  in  any  particular  way. 
If  his  powers  of  observation  are  backed  up  by  that 
intuitive  sense  of  mechanical  fitness  which  has  been 
termed  mechanical  instinct,  then  he  will  be  on  the 
road  to  success. 

Where  there  is  time  available,  considerable  bene- 
fit can,  as  we  have  often  said,  be  derived  from  a 
college  course,  but  this  applies  far  more  to  the 
youth  who  is  absolutely  ignorant  of  all  that  con- 
cerns mechanical  engineering,  than  to  the  youth 
who  at  least  knows  that  a  locomotive  has  not  "got  a 
lot  of  wheels  and  things"  inside  the  boiler;  nor  does 
what  we  have  said  apply  to  other  branches  of  en- 
gineering. A  civil  engineer,  for  example,  has  tore- 
sort  daily  to  mathematics  in  doing  his  work,  and  a 
great  deal  of  civil  engineering  can  be  learned  bet- 
ter in  college  than  anywhere  else.  The  bridge 
builder,  ignorant  of  mathematics,  and  lacking 
knowledge  of  graphic  statics,  will  be  continually  at 
a  loss.  The  non-mathematical  shipbuilder  is  a 
monstrosity.  Herein  lies,  indeed,  one  of  the  great- 
est obstacles  to  success  in  college  training.  The 
course  which  suits  one  set  of  students  is  useless  tor 
another  set.  It  becomes,  in  a  word,  impossible  to 
lay  down  any  hard-and-fast  rule.  It  may  be  taken 
as  certain,  however,  that  much  useless  knowledge  is 
in  all  cases  forced  upon  the  student;  and  this  does 
not  represent  the  whole  mischief,  because  the  ac- 
quisition of  this  brain  lumber  not  only  shuts  out 
that  which  is  really  good,  but  tends  to  produce  a 
habit  of  thought  which  is  radically  bad.  If  the 
student  once  acquires  the  custom  of  resorting  to 
books  for  everything,  he  will  destroy  his  powers  of 
observation.  He  will  literally  give  up  the  substance 
for  the  shadow. 

Finally,  we  would  suggest  to  our  readers,  and  to 
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professors  particularly,  that  they  should  formulate 
their  views  on  any  particular  branch  of  instruction, 
and  show  in  what  way  that  particular  branch  will 
be  of  service  to  a  young  man.  We  would  suggest, 
for  instance,  as  a  thesis,  "The  way  in  which  a  mas- 
tery of 'Ciausius  on  Heat' will  enable  an  engineer 
to  improve  the  steam  engine."  But  other  exam- 
ples may  be  taken,  as,  for  instance,  -'The  effect 
which  Cotterill's  treatise  on  the  steam  engine  has 
had  on  the  development  and  management  of  en- 
gines in  the  navy."  A  discussion  based  on  infor- 
mation of  this  kind,  properly  carried  out,  could 
hardly  fail  to  do  good  by  bringing  facts  before  the 
world,  instead  of  vague  expressions  of  opinion. 

DEPARTMENT  RULESOFTHE  EXPOSITION. 


Bevised  rules  for  the  government  of  privileges 
and  concessions  on  the  Columbian  Exposition 
grounds  were  published  m  The  American  Engin- 
eer for  May  30,  last.  The  following  are  the  "De- 
partment" niles,  or  laws  governing  the  officials  of 
the  Fair,  which  have  just  been  adopted  by  the 
board  of  control.  These  new  rules  also  provide  for 
the  application  for  space  and  issuance  of  permits 
for  exhibits. 

Official  Regulations. 

1.  The  corresponaence  of  the  different  depart- 
ments will  be  conducted  on  stationery  that  will 
bear  on  the  head  thereof  the  following: 

WoEiiD's  Columbian  Commission,  ~| 

 Office  of  the  Director  Gen-  | 

Vianw  EEAL  OF  THE  Exposition,  i' 

:         of         :  Chicago,  U.  S.  A.  J 

:      Globe.      ;  Department  of  

   Chief. 

2.  All  subordinates  and  employes  in  the  several 
departments  shall  be  appointed  by  the  Director 
General,  and  the  salary  of  such  fixed  by  him.  But 
the  name  of  no  subordinate  or  employe  shall  be 
placed  upon  the  pay-roll  until  the  salary  shall  have 
i>een  approved  by  the  board  of  directors  of  the 
World'.s  Columbian  Exposition. 

3.  All  supplies  needed  for  each  of  the  several  de- 
partments shall  be  furnished  upon  requisitions 
made  to  the  Director  General  on  a  form  to  be  pre- 
pared and  approved  by  him  for  that  purpose.  Each 
department  shall  also  submit  from  time  to  time,  as 
required  by  the  Director  General,  estimates  of  all 
expenses,  other  than  such  fixed  expenses  as  have 
been  theretofore  duly  approved,  to  the  end  that  the 
proper  examination  and  consideration  may  be  given 
thereto  by  the  only  constituted  authorities. 

4.  All  maps,  charts,  prints,  and  other  data  rela- 
tive to  the  ground  plans  of  the  exposition  grounds 
and  of  the  buildings  and  floor  space  therein  which 
may  be  needed  by  any  department  chief  in  the  ad- 
ministration of  his  department  will  be  procured 
upon  application  made  by  such  chief  to  the  Di- 
rector General. 

5.  The  chief  of  each  of  the  several  departments 
will  exert  his  best  endeavors  at  all  times  and  in  ev- 
ery proper  way  to  exploit  the  work  properly  be- 
longing to  each  of  their  several  departments,  and 
to  this  end  will  from  time  to  time,  as  occasions  re- 
quires prepare  such  circulars,  communications, 
pamphlets,  or  other  papers  intended  for  general  or 
special  distribution  and  submit  the  .same  to  the  Di- 
rector General  for  his  approval,  and  when  approved 
by  him  and  the  appropriation  for  the  expense  Inci- 
dent to  their  printing  and  distribution  shall  have 
been  authorized  by  the  proper  authority  and  shall 
have  been  printed,  they  shall  be  forthwith  distrib- 
uted under  t'  e  direction  of  the  department  chiefs 
suggesting  the  same. 

6.  Chiefs  of  the  departments  will  forward  t)  the 
Director  General,  not  later  than  the  .'ith  of  each 
month,  report  in  triplicate,  giving  in  detail  the 
progress  of  the  work  of  their  departments,  showing 
the  condition  at  the  date  of  the  report  and  the 
progress  made  during  the  month.  And  they  will 
likewise  transmit  with  such  report  a  statement  in 
<lnpllcate  showing  the  detailed  expenses  of  their 
respective  departments  for  the  preceding  month, 
which  shall  be  certified  to  by  the  chief.  One  of 
such  reports  accompanied  by  one  of  the  statements 
of  detailed  expenses,  shall  be  transmitted  to  the 
President  of  the  World  s  Columbian  Expo.sition  for 
the  information  of  that  body.  The  department 
chiefs  will  also  retaia  in  their  respective  offices  a 


record  of  these  reports  and  statements  of  expenses. 

7.  Each  depa'-tment  shall  at  all  times  be  open  to 
inspection  by  the  appropriate  committees  of  the 
National  Commission  and  of  the  board  of  directors 
of  the  World's  Columbian  Exposition  respectively. 

8.  A  meeting  will  be  held  on  Tuesday  of  each 
week  at  4  o'clock  in  the  afternoon,  in  the  private 
office  of  the  Di'ector  General,  for  conference  and 
consultation,  at  which  meeting  the  punctual  attend- 
ance of  the  chief  of  each  department  is  expected 
aud  enjoined. 

9.  All  departments  shall  be  open  for  business  at 
8:30  o'clock  a.  m.  and  remain  open  until  5:30  p.  m. 
daily,  except  Sundays. 

10.  Chiefs  of  departments  will  make  frequent  in- 
spection and  note  the  progress  of  work  on  the 
buildings  of  their  respective  departments,  from  the 
foundation  to  the  completion  thereof,  and  report 
the  result  of  their  inspections  and  observations  to 
the  Director  General. 

11.  The  traffic  manager  of  the  World's  Colum- 
bian Exposition  will  issue  such  transportation  to 
and  from  Jackson  Park  as  the  officers  of  the  several 
departments  shall  require  in  the  prosecution  of  the 
business  of  their  respective  departments  upon  the 
written  request  of  the  chief  of  such  departments, 
presented  to  and  approved  by  the  Director  General. 

12.  All  applications  for  space  and  correspondence 
relating  thereto  shall  be  addressed  to  the  Director 
General,  who  will  cause  au  accurate  record  thereof 
to  be  kept  in  his  office,  and  will  direct  the  refer- 
ences of  such  applications  and  correspondence  with 
exhibitors,  and  shall  supply  blank  applications  for 
space  in  such  form  as  the  Director  General  shall  ap- 
prove. 

13.  Allotments  of  space  for  exhibits  for  each  of 
the  several  departments  shall  be  made  by  the  chief 
thereof,  subject  to  the  supervision  and  approval  of 
the  Director  General,  who  will  issue  all  permits 
therefor. 

14.  The  chief  of  each  department  shall  likewise 
subject  to  the  approval  of  the  Director  General,  ex- 
clusively direct  conduct  and  supervise  the  installa- 
tion of  all  exhibits  within  his  department. 

15.  On  all  questions  of  controversy  that  may  arise, 
either  touching  classification,  the  allotment  of 
space  or  installation,  an  appeal  may  be  had  to  the 
Director  General,  whose  judgment  and  conclusion 
shall  be  final,  subject,  however,  to  the  paramount 
authority  of  the  National  Commission,  its  Execu- 
tive Committee  or  its  Board  of  Reference  and  Con- 
trol. 

16.  All  rules  and  regulations  i^rescribed  by  any 
department  chief  for  the  government  of  his  depart- 
ment, or  defining  the  rights  and  privileges  of  ex- 
hibitors therein,  must  be  submitted  to  and  be  ap- 
proved by  the  Director  General  before  promulga- 
tion thereof. 


TO     SHOW    THE    PRESENCE    OF  ACIDITY 
IN    BOILER  WATER, 

Our  British  contemporary  Incluslrits  has  this 
to  say  about  an  indicator  of  activity  in  boiler 
waters: — 

As  is  well  known,  water  containing  magnesium 
chloride  is  injurious  to  boilers,  as  the  salt  dissoci- 
ates with  the  production  of  hydrochloric  acid  whicli 
attacks  the  plates.  In  large  installations,  where 
systematic  purification  of  the  feed  water  can  be 
adopted,  this  evil  is  prevented,  but  in  most  cases 
the  treatment  in  vogue  consists  in  adding  caustic 
soda  to  keep  the  contents  of  the  boiler  alkaline.  An 
excess  of  soda  is  wasteful  and  otherwise  objection- 
able, and  it  becomes  desirable  to  be  able  readily  to 
ascertain  when  the  water  in  the  boiler  ceases  to 
contain  alkali  and  needs  a  further  supply.  The 
handiest  way  to  do  this  would  be  to  have  a  certain 
quantity  of  some  indicator  always  present  in  the 
boiler,  but,  unfortunately,  all  the  usual  indicators, 
such  as  litmus  and  turmeric,  become  decolorized 
under  the  influence  of  water  at  high  temperature 
and  pressure;  the  same  objection  applies  to  Congo 
red.  Dr.  Goldberg  has,  however,  found  that  the 
sodium  .salt  of  paranitrophenol  is  entirely  unaffect- 
ed either  by  these  conditions  or  by  the  salts  usually 
present  in  feed  waters.  It  is  therefore  possible,  by 
introducin  g  a  sufficient  quantity  into  the  boiler,  to 
judge  of  the  alkalinity  or  acidity  of  its  contents  at 
any  given  moment  by  merely  blowing  the  water  out 
of  the  gauge  glass  and  allowing  it  to  refill.    To  give 


a  distinct  yellow  color  (the  evidence  of  alkalinity) 
to  the  water,  so  that  it  may  be  seen  in  the  small 
quantity  of  water  in  the  gauge  glass,  al)out  30  to  ~>i) 
grammes  per  cubic  meter  are  requisite.  The  high 
price  of  the  substance  is  the  bar  to  its  general  use 
at  present,  the  co.st  of  the  pure  material  being 
about  .5s.  a  pound.  As  its  successful  application  is 
not  dependent  upon  its  purity,  a  crude  variety 
could  doubtless  be  produced  much  more  cheaply  if 
a  demand  arose  for  it. 


THE   COLOR   OF  WATER. 


What  is  the  color  of  pure  water?  Almo.st  any  per- 
.son  who  has  no  special  knowledge  on  the  subject 
will  reply  at  once:  "It  has  no  color."  Yet  every- 
body knows,  either  through  hearsay  or  by  the  evi- 
dence or  his  own  eyes,  that  the  ocean  is  blue. 

Why  the  ocean  looks  blue  is  a  question  that  few 
who  have  crossed  it  have  ever  sought  to  solve,  and 
there  are  probably  many  travelers  who,  though  they 
have  seen  most  of  the  famous  rivers  aud  lakes  in 
the  world,  have  failed  to  notice  the  remarkable  dif- 
ference in  color  which  their  waters  present.  Even 
the  ocean  is  not  uniform  in  color.  In  soxe,  iDlaces 
the  waters  are  green  or  even  yellowish. — Nature. 


TO  COLORADO  VIA  BURLINGTON  ROUTE. 

ONLY  ONE  NIGHT  ON  THE  ROAD. 

Leave  Chicago  at  1:00  P.  M.,  or  St.  Louis  at  8:25 
A.  M.,  and  arrive  Denver  6:15  P.  M.  the  next  day. 
Through  Sleepers,  Chair  Cars  and  Dining  Cars. 
All  Railways  from  the  East  connect  with  these 
trains  and  with  similar  trains  via  Burlington  Route 
to  Denver,  leaving  Chicago  at  6:10  P.  M.,  St.  Louis 
8:15  P.  M.,  and  Peoria  at  3:20  P.  M.  and  8:00  P.  M. 
All  trains  daily. 

Tourist  tickets  are  now  on  sale,  and  can  be  had 
of  ticket  agents  of  all  roads  and  at  Burlington 
Route  depots  in  Chicago,  Peoria  and  St.  Louis. 

There  is  no  better  place  than  Colorado  for  those 
seeking  rest  and  pleasure. 


WHAT    IS  ELECTRICITY? 


Is  it  likely  that  a  professor  of  the  Illinois  Univer- 
sity can  tell?    A  special  telegram  from  Champaign 
111.,  says: 

"Professor  C.  S.  Page,  of  this  city,  will  in  a  short 
time  deliver  a  lecture  before  prominent  electricians 
of  Chicago.  Professor  Page  has  for  years  been 
making  a  thorough  investigation  of  electricity,  but 
as  yet  has  not  made  public  any  results  of  his  re- 
searches. He  claims,  however,  to  have  discovered 
what  electricity  really  is,  and  is  engaged  in  writing 
a  text-book  on  electricity,  which  will  dispute  many 
of  the  present  theories  and  will  put  forth  some  very 
original  ideas  on  the  subject." 


SCIENTIFIC  PARADOXES. 


The  water  which  drowns  us— a  fluent  stream- 
can  be  walked  upon  as  ice.  The  bullet  which, 
when  fired  from  a  musket,  carries  death,  will  be 
harmless  if  ground  to  dust  before  being  fired.  The 
crystallized  part  of  the  oil  of  roses,  so  grateful  in 
its  fragrance,  a  solid  at  ordinary  temperature, 
though  really  volatile,  is  a  compound  substance 
containing  exactly  the  same  elements,  and  in  ex- 
actly the  same  proportions,  as  the  gas  with  which 
we  light  our  streets.  The  lea  which  we  daily  drink 
with  benefit  and  pleasure,  produces  palpitations, 
nervous  troubles  and  even  paralysis,  if  taken  in  ex- 
cess; yet  the  peculiar  organic  agent  theine,  to  which 

tea  owes  its  qualities,  may  be  taken  by  itself  as 

theine,  not  tea— without  any  appreciable  effect.— 
Age  of  Steel. 


In  packing  the  stuffing  boxes  of  piston  rods  and 
valve  rods,  the  utmost  care  should  be  taken  to  put 
in  the  packing  evenly,  so  that  the  steam  may  be 
prevented  from  escaping  without  the  necessity  of 
.'■crewing  down  the  glands  so  tightly  as  to  Interfere 
with  the  free  movement  of  the  rods.  The  packing 
.should  be  changed  as  often  as  may  be  necessary  to 
prevent  it  from  becoming  hard  aud  gritty  as  keep- 
ing it  too  long  in  use  may  bo  the  means  of  grooving 
or  creasing  the  rods,  thereby  occasioning  leakage 
and  consequent  trouble. — Ex. 
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A  Chicago  man  has  come  forward  witli  a  novel 
World'  Fair  suggestion.  Instead  of  tryirg  to  build 
.some  lofty  structure,  he  says,  the  thing  to  do  is  to 
dig  the  deepest  hole  in  the  ground  on  record,  say 
ten  miles  deep.  Besides  the  mineral  bonanza  that 
might  be  strucK,  a  great  many  geological  problems 
might  be  solved,  and  a  lot  of  money  could  be  made 
by  rigging  the  shaft  with  an  elevator  and  taking 
passengers  to  the  bottom. -  .Penfer  Rejmblican. 


It  Edison  is  right  in  saying  it  will  be  possible 
both  to  heat  and  light  a  dwelling  for  60  cents  a  year 
ia  the  near  future  he  is  the  Economical  man  we  are 
waiting  for. — Ex. 


LITERARY. 


Scrtb)ier's  M(ig<izlne  for  September  contains  the  fifth 
and  concluding  article  in  the  successful  Steamship 
Series,  entitled  -'The  Steamship  Lines  of  the  Old  World," 
by  Lieutenant  Ridgrely  Hunt,  U.  S.  N.,  a  son  of  the  late 
Secretary  of  the  Navy  and  Minister  to  Russia.  (It  is  an- 
nounced that  the  Steamship  articles,  like  the  Railroad 
and  Electric  series,  will  be  issued  in  ahandsome  volume.) 
This  number  contains  three  articles  on  essentially  Amer- 
ican subjects— on  "Odd  Homes,"  from  the  dug-out  to  the 
Adirondack  cabin;  on  "China  Hunting  in  New  England," 
particularly  along  the  Connecticut  River  va'ley,  with  an 
account  of  many  rare  American  plates,  which  it  was 
once  the  custom  to  make  as  souvenirs  of  important 
events;  and  (the  third)  on  the  "Present  Ideals  of  Amer- 
ican University  Life,"  by  Professor  Josiah  Royce,  of  Har- 
vard, who  pleads  for  the  idealization  of  our  colleges, 
rather  than  their  further  adaptation  to  practical  ends. 
Other  important  articles  in  this  issue  are  "Browning's 
Asolo,"  by  Felix  Moscheles,  the  artist  and  friend  of 
Browning,  a  picturesque  and  personal  account  of  the 
little  Italian  village  where  the  poet's  last  volume,  "Aso- 
lando,"  was  written,  with  illustrations  from  the  author's 
own  water-color  sketches;  a  description  of  "The  City  of 
the  Sacred  Bo-Tree,"  by  James  Bicalton,  a  veteran  trav- 
ele  and  photographer,  whose  account  of  this  wonderful 
city  in  Ceylon  is  abundantly  illustrated;  Andrew  Lang's 
"Adventures  Among  Books,"  asort  of  literary  autobiog- 
raphy;  the  second  instalment  of  the  serial  story,  "The 
Wrecker,"  by  Robert  Louis  Stevenson  and  Lloyd  Os- 
bourne;  and  shoit  stories  by  Thomas  Nelson  Page  and 
Cliarles  G.  D.  Roberts. 


BUSINESS  TRANSACTIONS, 


The  new  type  heavy  hoisting  engine  which  the  Lidger- 
wood  Manufacturing  Company  lately  placed  on  the  mar- 
ket, has  received  a  flattering  reception.  Thirteen  of 
them  have  already  been  sold  in  less  than  a  year.  The 
following  endorsement  from  the  president  of  the  Ver- 
mont Marble  Company,  Proctor,  Vt.,  Fletcher  D.  Proctor, 
son  of  the  present  Sacretary  of  War,  is  notable: 

July  31, 1891. 

"LiDGEKWOOD  MANUFACTUEING  COMPANY,  NeW  YoBK,  N.  Y. 

Gentlemen:— The  two-drum  hoisting  engine  which  you 
s-^nd  us  last  spring  is  a  success,  and  we  do  not  hesitate  to 
recommend  it  for  what  you  claim  for  it.  It  runs  two 
derricks,  with  one  engine,  hoisting  twenty  ton  blocks 
without  any  trouble  152  feet  in  a  minute  and  a  half. 

8  with  a  steam  pressure  about  6J  pounds,  300  feet 
away  from  the  engine,  and  am  satisfied  that  with  a 
stronger  pressure  it  would  hoist  this  weight  in  from  a 
minute  to  a  minute  and  a  quarter.  The  workmanship  of 
the  engine  and  power  is  perfect,  and  we  can  heartily 
recommend  it.    Very  truly  yours, 

(Signed)      Vermont  Maeble  Co. .  Fletcher  D.  Proctor, 

President." 

The  universal  favor  with  wh'ch  the  Hoppes  feed-water 
purifier  iS  held  by  the  steam  users  is  evidenced  by  the 
fact  of  the  Hoppes  Manufacturing  Co  ,  of  Springfield, 
Ohio,  just  closing  contract  with  the  Crystal  Ice  Manu- 
facturing &  Cold  Storage  Co.,  at  Columbus,  Ohio,  for  one 
of  their  500  h.  p.  feed-water  purifiers'  after  some  very 
sharp  competition  with  other  manufacturers  in  their 
line,  it  is  said:  Although  the  Hoppes  purifier  was  very 
much  higher  in  price,  the  directors  of  the  Ice  Company 
decided  in  favor  of  the  Hoppes  purifier  as  stated  above. 
The  Hoppes  Manufacturing  Co.  report  as  among  other 
recent  sales  the  followmg:  To  S.  N.  Brown  &  Co.,  Day- 
ton, Ohio,  one  250  h  p.  live  steam  feed-water  purifier;  to 
Zwlck,  Greenwald  &  Co.,  Dayton,  Ohio,  one  200  h.  p.  pur- 
ifier and  one  800  h.  p.  exhaust  steam  heater;  to  Chicago 
Herald  Co. ,  Chicago,  111.,  one  .'iOO  n.  p.  exhaust  steam 
feed-watet  heater;  to  Sewickley  Electric  Co.,  Sewickley, 
Pa.,  one  100  h.  p.  exhaust  steam  heater;  to  Gipps  Brew- 
ing Co.,  Peoria,  111.,  one  li.50  h.  p.  live  steam  purifier,  and 
one  400  h.  p.  exhaust  steam  heater;  to  Matthieseen  & 
Heceler  Zinc  Co.,  La  Salle,  111.,  one  300  h.  p.  exhaust 
heater;  to  Queen  City  Electric  Co.,  Cincinnati,  Ohio,  one 
200  h.  p.  exhaust  steam  heater ;  to  American  Flake  Hom- 


iny Co.,  Yellow  Springs,  Ohio,  one  100  h.  p,  exhaust 
steam  heater;  to  Balawin  Fertilizer  Co. ,  Port  Royal,  S.  C. , 
one  200  h.  p.  live  steam  purifier,  one  80  h.  p.  purifier,  and 
one  300  h.  p.  exhaust  steam  heater;  to  the  Cincinnati  In- 
clined Plane  Railway  Co.,  Cincinnati,  Ohio,  one  250  h.  p. 
live  steam  feed-water  purifier;  to  the  Richmond  Street 
Railway,  Richmond,  Ind.,  one  400  h.  p.  exhaust  steam 
heater;  and  to  M.  Zwicky's  Sons,  at  Springfield,  111.,  one 
80  h  p.  live  steam  feed-water  purifier. 

J.  W.  Parker,  the  Philadelphia  agent  for  The  Ball  En- 
gine Co. ,  of  Erie,  Pa.,  has  sold  an  80  h.  p.  engine  to  the 
Ivy  City  Brick  Co. ,  of  Washington,  D.  O.  Also  an  80  h.  p 
engine  to  George  Kelly  &  Co. ,  of  Philadelphia. 

United  Railways  Cae  Heating  Company. 

James  Emerson,  of  Willimansett,  Mass..  a  persevering 
inventor,  has  turned  over  his  numerous  railway  heating 
and  coupling  inventions  to  the  newly  formed  company 
named  in  the  heading  of  this  article  They  have  a  cap- 
ital stock  of  .f. 500, 000.  Mr.  Emerson  is,  of  course,  a  stock- 
holder in  the  new  concern.  His  car -heating  apparatus, 
which  is  in  successful  use  by  the  Connecticut  River  rail- 
road, will  now  be  pushed  with  vigor.  Mr.  Emerson  has 
been  for  years  perfecting  devices,  one  of  the  latest  im- 
provements in  the  heating  apparatus  being  an  arrange- 
ment for  using  the  Baker  heater  when  a  car  is  detached 
and  turning  on  steam  from  the  locomotive  when  the 
train  is  made  up  again.  This  is  an  important  arrange- 
ment, as  many  cars  are  already  provided  with  the  Baker 
heater,  and  the  Emerson  system  can  be  added  to  them 
with  little  expense.  It  also  insures  warmth  in  case  a 
train  becomes  parted  or  stalled  in  snow.  Mr.  Emerson's 
steam-pipe  coupler  runs  through  the  buft'er,  and  he  has 
a  patent  on  a  coupler  for  air-brakes  that  runs  over  tbe 
platform  instead  of  under  it,  insuring  protection  to  the 
brakeman,  who  formerly  had  to  get  in  front  of  the 
wheels  to  make  the  connection. 


ELECTRICAL  NOTES. 


A  35  h.  p.  engine,  built  by  The  Ball  Engine  Co.,  of  Erie. 
Pa. ,  will  supply  the  power  for  electric  lighting  for  the 
Norfolk  Beet  &  Sugar  Co. ,  of  Norfolk,  Neb. 

AlOOh.  p.  tandem  compound  engine,  manufactured 
by  The  Ball  Engine  Co. , Erie,  Pa.,  is  to  furnish  power  for 
the  Beatrice  Rapid  Transit  Co.,  of  Beatrice,  Neb. 

The  Keystone  Electric  Co.,  of  Erie,  Pa.,  last  week, 
shipped  a  2  h.  p.  motor  to  Scranton,  Pa. ,  also  a  5  h.  p. 
motor  for  the  Erie  Piano  Co.,  at  Erie,  Pa. 

The  Bellaire  Gas  &  Electric  Light  Co.,  of  Bellaire,  Ohio, 
are  installing  a  100  h.  p.  engine  built  by  The  Bali  Engine 
Co.,  of  Erie,  Pa. 

The  Hotel  Savoy,  Fifty-ninth  street  and  Fifth  avenue. 
New  York  City,  have  purchased  for  their  electric  light 
plant  three  100  n.  p.  and  one  GO  h.  p.  engines  through  E. 
T.  Copeland  &  Co. ,  100  Liberty  street.  New  York.  The 
engines  are  manufactured  by  The  Ball  Engine  Co. ,  Erie, 
Pa. 

The  Johnson  Co.,  Johnstown,  Pa.,  have  just  installed  a 
300  h.  p.  cross  compound  Ball  engine  for  their  electric 
welding  plant. 

The  Tuscarawas  Electric  Light  Co.,  Canal  Dover,  Ohio, 
has  ordered  a  100  h.  p.  engine  from  The  Ball  Engine  Co.. 
Erie,  Pa. 

The  Practical  Engineer  is  again  showing  its  readers 
the  practical  nature  of  the  information  given  in  its  col- 
umns on  the  subject  of  electricity.  In  last  week's  issue 
it  is  stated  that  the  current  for  a  large  electric  locomo- 
tive, built  by  the  Thomson-Houston  Company,  is  sup- 
plied by  a  .500  volt  dynamo,  having  a  capacity  of  30,000 
volts.  This  IS  small  compared  with  the  capacity  of  our 
contemporary  for  distorting  electrical  news.  Electrical 
Review  (London.) 


CHICAGO,  MILWAUKEE  &  ST.   PAUL  RAIL- 
WAY. 


Electric  Lighted  and  Steam  Heated  Vestibuled  Trains, 
with  Westinghouse  Air  Signals,  between  Chicago,  St. 
Paul  and  Minneapolis,  daily. 

Electric  Lighted  and  Steam  Heated  Vestibuled  Trains 
between  Chicago,  Council  BluflEs  and  Omaha,  daUy. 

Through  Vestibuled  Sleeping  Cars,  daily,  between  Chi- 
cago, Butte,  Tacoma,  Seattle,  and  Portland,  Ore. 

Solid  Trains  between  Chicago  and  principal  points  in 
Northern  Wisconsin  and  the  Peninsula  of  Michigan. 

Daily  Trains  between  St.  Paul,  Minneapolis  and  Kan- 
sas City  via  the  Hedrick  Route. 

Through  Sleeping  Cars,  daUy,  between  St.  Louis,  St. 
Paul  and  Minneapolis. 

The  finest  Dining  Cars  in  the  World. 

The  best  Sleeping  Cars.  Electric  Beading  Lamps  in 
Berths. 

6,100  miles  of  road  4n  Illinois,  Wisconsin,  Northern 
Michigan,  Iowa,  Minnesota,  Missouri,  South  Dakota 
and  North  Dakota. 

Everything  First-Class. 

First-Olass  People  patronize  First-Class  Lines. 
Ticket  Agents  everywhere  sell  Tickets  over  the  Chi- 
cago, Milwaukee  and  St.  Paul  Railway. 


August  29,  1891. 


American  Agrkiultural  Machines  Wanted. 

A  German  wholesale  firm,  with  E  nglish  and  Ger- 
man references,  dealing  in  agricultural  machines, 
wishes  to  buy  for  cash  American  agricultural  ma- 
chines of  latest  and  approved  construction  and  in- 
vites cheapest  offers  to  be  forwarded  to  F.  A.  7071, 
care  of  Kudolf  Mosse,  Berlin,  S.  W.  (Germany). 


Map  op  the  United  States. 

A  large,  handsome  map  of  the  United  States,  moun- 
ed  and  suitable  for  office  or  home  use,  is  issued  by 
the  Burlington  route.  Copies  will  be  mailed  to  any 
address  on  receipt  of  12  cents  in  postage  by  P.  8. 
EusTis,  Gen'l  Pasd.  Agent,  C,  B  &  Q.  R.  R.,  Chicago,  111. 


An  Opening. — A  chief  engineer  of  three  years'  expe- 
rience in  southwest  Virginia,  east  Tennessee  aua  North 
Carolina  would  like  to  meet  one  or  two  bright  men  with 
f  100.000  each  who  could  complete  15  miles  of  railroad  on 
which  500,000  cash  bas  been  expended  for  grading  this 
season.  The  present  company  are  local  men  who  have 
run  out  of  cash,  but  the  project  is  as  good  as  ever,  and 
the  opportunity  now  occurs  to  take  advantage  of  their 
misfortune.  No  debts  are  owing,  no  bonds  have  been  is- 
sued, and  about  $1.50,000  of  local  bonuses  are  promised. 
The  inducements  to  take  hold  are:  when  built  this  rail- 
road will  inevitably  be  required  by  tha  projected  exten- 
t  ion  of  a  present  large  system;  it  will  pay  handsomely 
from  the  start;  and,  best  of  all,  large  mineral  and  timber 
properties  can  now  be  secured  cheaply,  whose  value 
would  be  greatly  increased  by  the  completion  of  this  rail- 
road. 

I  have  no  money  and  no  financial  connections,  but  have 
this  opportunity  and  can  give  the  highest  professional 
references.  Address  Chief  Engineee,  P.  O.  Box  360,  Bris- 
tol, Tenn. 


CONTRACTS  OPEN. 


Iron  Bridge. — Proposals  for  an  iron  bridge  between 
the  counties  of  Bergen  and  Passaic,  New  Jersey,  will  be 
received  at  the  conrt-house,  Hacken  ack,  the  8th  day  of 
September,  at  3  o'clock  p.  m..  Plans  and  specifications 
may  be  seen  at  the  residence  of  Albert  Bogert,  Fairlawn, 
Bergen  Co.,  N.  J.,  and  at  the  office  of  James  Carroll,  No. 
10  Bamapo  avenue,  Patterson  N.  J.  Albebt  Bogebt, 
chairman  of  Joint  Committee. 


Water- Works  and  Electric  Lights  —Sealed  pro- 
posals for  the  construction  of  a  system  of  water-works 
and  electric  lights  for  the  city  of  Metropolis,  Illinois,  are 
hereby  solicited.  The  said  water  and  light  plants  to  be 
constructed  in  accordance  with  plans  and  specifications 
now  on  file  with  the  City  Clerk  of  said  city  of  Vetropolis, 
Illinois,  and  to  be  seen  there  only.  Bidders  must  deposit 
with  the  clerk  a  certified  check  for  8500  as  an  evidence 
of  good  faith. 

Notice  is  further  hereby  given  that  the  contractor  must 
furnish  the  money  to  put  in  said  works,  and  that  he  will 
be  repaid  in  a  fixed  annual  rental,  to  be  agreed  upon  be- 
tween the  parties,  after  a  sum  of  not  less  than  ?5,000  has 
been  paid  down  in  cash  by  said  city,  together  with  Inter- 
est on  tho  deferred  payments. 

Bids  will  be  received  separately  or  jointly  for  the  con- 
struction of  either  plant.  The  said  city  of  Metropolis 
also  reserves  the  right  to  reject  any  and  all  bids. 

Bids  to  be  opened  Thursday,  S.-ptemb'^r  10,  1891.  A. 
Quante,  Mayor,  Baet  Keee,  City  Clerk. 


Water- Works. — Sealed  proposals  will  be  received  by 
the  Chairman  of  the  Water  Supply  Committee  to  build  a 
system  of  water-works  for  this  place,  Gainesville,  Fla. , 
according  to  plans  and  specification  on  file.  Bids  will  be 
received  and  opened  on  September  1, 1891.  The  commit- 
tee reserves  the  right  to  reject  any  or  all  bids.  For  cop- 
ies of  plans  and  specifications  and  any  further  informa- 
tion address 

A.  J.  McAETHtTE,  Chairman  Water  Supply  Committee. 


Sewer.— Sealed  proposals  will  be  received  by  the  Com- 
mon Council  of  the  City  of  Terre  Haute,  Ind. ,  Tuesday 
evening,  September  1,  1891,  for  the  construction  of  about 
4,630  feet  of  brick  sewer,  varying  in  size  from  2ft.  4in.  by 
3ft.  6in.  to  3ft.  4in.  by  5ft.,  and  about  6,000  feet  of  pipe 
sewer,  varying  in  size  from  12  inches  to  24  inchesin  di- 
ameter. 

.56  catch-basins,  16  manholes,  11  lamp  holes  and  outfall 
at  river. 

Certified  check  for  $2,000  to  accompany  bids. 
Council  reserves  right  to  reject  any  or  all  bids. 
Plans  and  specifications  on  file  in  my  office. 

Feanb  H.  Coopeb. 


U.  S.  Court  House,  Etc.,  at  Denver —Sealed  pro- 
posals will  be  received  at  the  office  ot  the  Supervising 
Architect,  Treasury  Department,  Washington,  D.  C.,  un- 
til 2  o'clock  p.  m .,  on  the  8th  day  of  September,  1891,  for 
all  the  labor  and  materials  required  for  the  joinery  work, 
wood  flooring,  marble  work,  vault  doors,  cement  floors, 
etc  ,  for  the  U.  S  Court  House  and  Post  Office,  etc., 
building  at  Denver,  Col. ,  in  accordance  with  the  draw- 
ings and  specifications,  copies  of  which  may  be  had  on 
application  at  this  office  or  the  office  of  the  Superintend- 
ent at  Denver,  Col.  Each  bid  must  be  accompanied  by  a 
certified  check  for  a  sum  not  less  than  2  per  cent,  of  the 
amount  of  the  proposal.  The  Department  will  reject  all 
bids  received  after  the  time  herein  stated  for  opening  the 
same;  also,  bids  which  do  not  comply  strictly  with  all 
the  requirements  of  this  invitation.  Each  proposal  must 
be  inclosed  in  an  envelope,  sealed  and  marked,  "Propos- 
als for  the  Joinery  Work.  Marble  Work,  etc.,  for  theU.  S. 
Court  House  and  Post  Office,  etc  ,  building  at  Denver, 
Col.,"  and  addressed  to  W.  J.  Edbbookb,  Supervising 
Architect. 
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NEW   SCREW-CUTTING    ENGINE  LATHE. 


The  accompanying  electroplate  impression  (on 
this  page)  represents  a  thirty -inch  swing  screw- 
cutting  engine  lathe,  with  compound  power  cross 
feed  rest,  which  has  been  built  from  new  designs 
and  patterns.  It  has  compound  power  cross  feed 
rest,  and  is  altogether  a  stiff  handsome  machine 
tool.  The  cones  are  large,  bed  extra  wide,  which  in 
combination  with  other  novel  features  make  this 
machine  very  desirable  in  any  shop  requiring  heavy 
tools. 

This  lathe  is  made  in  five  sizes  of  beds — 10  to  24 
leet:  turns  5  to  19  feet,  and  weighs  5,850  pounds  to 
9,500  pounds.  These  lengths  of  beds  may  be  varied 
up  to  and  including  25  feet  to  suit  length  of  shaft- 
ing required  to  take  in.  The  speed  of  counter  is 
90  turns  per  minute;  diameter  of  pulleys  on  coun- 
ter, 16x5  inch  face.  These  tools  are  first  class  in  all 
particulars  and  furnished  with  patent  hub  friction 
clutches,  which  operate  without  jar  or  strain,  and 
with  ease  and  certainty,  and  they  are  fully  guaran- 
teed. 


the  very  bedroom  of  his  neighbor's  wife  or  daugh- 
ter, or  upon  his  linen  and  upon  the  fine  raiment  of 
the  ladies  that  make  glad  our  eyes  as  we  walk  the 
streets,  wants  his  rights:  the  right  to  smudge  every 
one  within  range  of  their  chimneys  with  smoke,  to 
blind  their  eyes  with  grit,  to  make  impure  the  air 
that  they  breathe,  with  noxious  gases;  to  imperil 
their  property  with  the  sparks  they  thrust  out  with 
smoke  and  unburnt  gases  from  their  chimneys. 

The  rights  of  every  man  should  terminate  where 
the  rights  of  every  other  man  begins. 

The  right  of  man  to  breathe  pure  air  is  given  by 
God;  it  is  the  right  of  man,  rich  or  poor;  to  say,  you 
shall  not  pollute  that  which  the  Almighty  has  made 
necessary  to  my  very  life. 

It  is  not  the  right  of  steam -makers,  engineers,  or 
manufacturers  to  contaminate  the  air  with  the 
wasted  constituents  of  the  coal  that  should  have 
been  used  in  their  furnaces  to  make  heat.  It  is  not 
the  right  of  a  fireman,  an  engineer,  or  other  em- 
ploye, to  contemn  economy,  and  exult  in  self-asser- 
ted right  to  burn  their  coal  as  they  please,  to  make 
as  much  smoke  as  they  please. 


Nevertheless,  the  principles  of  perfect  combus" 
tion  were  long  ago  demonstrated  in  the  laboratory, 
and  the  same  is  possible  in  the  engineering  world; 
the  perfect  burning  of  soft  coal  will  yet  be  required 
at  the  hands  of  every  fireman,  ana  every  engineer 
will  be  made  responsible  for  the  smoke  that  he  per- 
mits to  pass  from  his  smokestack  or  chimey;  under 
some  conditions  of  construction  they  will  not  be 
able  to  prevent  the  issue  of  smoke,  but  the  requis- 
ites in  construction  to  facilitate  perfection  in  com- 
bustion will  become  the  study  of  every  builder  and 
designer  in  engineering;  devices  that  aid  nature  in 
improving  the  combustion  with  a  view  to  the  pre- 
vention of  smoke  will  be  a  part  of  every  specifica- 
tion; then  will  the  employer  have  the  right  to  say  to 
his  employe,  as  some  may  say  even  now: 

"I  require  to  know  why  there  is  so  much  unburnt 
coal  and  cinder  amongst  the  ashes." 

"I  require  to  know  why  you  make  smoke. ' 

"I  require  to  know  why  you  do  not  make  and 
keep  your  steam  ready  all  the  time  without  making 
smoke." 

"I  require  that  you  send  neither  smoke  nor  grit 


■  Further  particulars  may  be  obtained  from  the  Ma- 
chinists' Supply  Co.,  Nos.  1G7  and  169  Lake  St.,  Chi- 
cago, who  carry  these  machines,  together  with  a  full 
line  of  machinists'  tools,  and  will  gladly  furnish  all 
information  possible. 


COMBUSTION  VS.  THE  SMOKE  NUISANCE. 

Some  years  ago  a  wealthy  manufacturer  in  the 
West  employing  nearly  1,000  hands,  established  a 
model  city,  thus  giving  the  workmen  and  their 
families  many  comlorts  and  luxuries  that  they  could 
not  have  attained  unaided.  Of  course  there  were 
regulations  for  the  government  of  the  model  city, 
and  there  were  fault-finders;  there  was  one  espe- 
cial fault-finder  of  the  name  of  Bascomb.  Among 
the  rules  laid  down  for  the  government  of  the  city 
wag  one  forbidding  the  burning  of  soft  coal  on  ac- 
count of  the  smoke;  to  this  Bascomb  objected 
strongly. 

"My  goodness,"  remonstrated  a  friend,  "I  do  not 
see  what  you  are  grumbling  about,  we  get  hard  coal 
at  cost,  you  ain't  out  of  pocket." 

"'Tain  t  no  right  to  forbid  it,"  asserted  Bascomb. 

<'See  here,"  demanded  his  friend,  "do  yon  want 
to  bum  the  nasty  stuff." 

"No,  I  don't  wanter,"  Bascomb  replied,  "  but  I 
want  to  have  the  right  in  case  I  wanter.  ' 

Yes,  Bascomb  wanted  his  rights;  every  man  who 
now  thrusts  smoke  from  his  chimney  into  his 
neighbor's  office,  or  into  the  rooms  of  a  hotel,  into 


The  world  owes  much  to  the  steam-makers,  the 
engineers  and  the  manufacturers  of  the  world;  we 
are  in  touch  and  sympathy  with  everything  that  in. 
terests  them,  that  aftects  them,  and  we  propose  to 
stand  by  them  and  assert  their  rights.  But  there 
are  not  a  few  who,  like  Bascomb,  are  unreasoning, 
opinionated,  jealous  of  their  rights,  fearful  of  any 
one  trenching  upon  their  preserves,  and  not  infre- 
quently so  stuck  up m  set  ideas  that,  like  the  laws 
of  the  Medes  and  Persians,  they  are  unalterable, 
with  set  opinions  as  to  matters  necessary  to  them 
in  their  calling  to  know,  in  which  they  have  not 
time  for  study,  and  about  which  they  will  not  learn 
when  taught. 

There  is  no  industrial  nuisance  equal  to  the 
smoke  nuisance.  Its  growth  in  every  city  is  pro- 
portioned to  the  enterprise  of  the  capitalists;  but 
capitalists  have  not  had  time  to  study  all  the  con- 
ditions necessary  to  perfect  combustion;  manufact- 
urers have  not  the  time  for  such  studies  and  exper- 
iments; employes  have  not  the  means  or  opportu- 
nities to  do  all  this,  hence  empirical  devices  and  in- 
ventions have  been  imposed  upon  them  by  the 
thousand,  adventurers  have  floated  companies  and 
sold  shares,  then  passed  to  new  fields,  abandoning 
and  neglecting  the  essentials  to  the  successful  util- 
ization of  the  inventions,  causing  annoyance  and 
disgust  to  the  men  who  have  permitted  the  use  of 
their  boilers  and  loss  to  the  men  who  invested  their 
money,  making  the  very  words  "smoke  consumer" 
a  cause  for  sneering. 


nor  sparks  out  from  that  chimney  or  smokestack." 

"If  you  cannot  or  will  not  make  and  keep  steam 
steady  all  the  time  without  making  smoke  and  with- 
out leaving  unburnt  coal  and  cinder  in  the  ash  pan, 
then  I  will  find  some  one  who  will." 

Prejudice  is  the  womb  of  injustice,  and  the  many 
disappointments  that  have  attended  everything 
under  the  title  "smoke  consumer"  are  responsible 
for  prejudice  and  much  delay  in  getting  before  the 
public  inventions  of  real  merit;  but  some  of  the  dis- 
appointments have  been  self-inflicted,  or  employe- 
inflicted,  by  reason  of  a  disposition  to  kick  on  ac- 
count of  previous  di-oappointments  with  inventions 
into  which  they  lacked  the  experience  to  examine 
before  use;  or  by  pure  cussedness;  or  by  neglect;  or 
by  reason  of  the  men  upon  whom  the  use  of  the 
contrivance  devolved  not  being  pap-fed;  therefore 
it  is  incumbent  upon  employers  not  alone  to  make 
sure  of  the  construction  of  their  furnaces,  and  to 
bring  into  use  the  best  appliances  for  aiding  com- 
bustion, but  to  inflict  upon  their  employes  the  re- 
quirements indicated:  then  will  the  perfect  burning 
of  soft  coal  without  throwing  out  from  the  smoke- 
stack either  soot,  smoKe,  grit  or  sparks  be  a  sine 
qua  noil  to  the  employment  of  both  flremen  and  en- 
gineers. 

Without  such  interest  taken  by  builders  and  de- 
signers of  boilers,  ^and  without  such  injunctions 
from  employers  to  employes,  the  latter  as  doubting 
Thomases,  or  from  malice,  or  from  desire  to  make 
the  payment  of  boodle  a  voluntary  condition  pre- 
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cedent  to  the  successful  introduction  of  valuable 
improvements,  may  eSectually  bar  tlie  way  to  suc- 
cess or  make  success  most  difficult  of  attainment. 
There  is  nothing  so  good,  nor  so  great  as  to  require 
100  men  to  move  it  one  inch,  that  one  fool  cannot 
destroy. 

Engin  ers  sometimes  defy  laws  enacted  for  the 
benefit  of  the  general  public,  to  protect  the  com- 
munity from  smoke;  they  sneer  at  every  contrivance 
for  the  abatement  of  the  nuisance,  and  do  nothing 
themselves  in  mitigation  of  the  dirt  they  they  throw 
from  their  smokestacks;  some  even  think  it  a  privi- 
lege to  be  able  to  make  smoke;  like  Bascomb,  they 
don't  want  any  interference  with  their  rights  to 
make  smoke  if  they  want  to. 

A  contrivance  was  put  into  one  of  the  finest 
steamers  that  sails  the  lakes,  a  steamer  officered  by 
some  of  the  finest  men  that  sail  our  inland  waters; 
it  was  ordered  into  the  steamer  by  a  man  who  has 
already  made  for  himself  a  name  to  be  envied,  with 
prestige  from  the  Mississippi  to  the  Atlantic  Ocean 
as  an  authority  in  engineering,  more  especially  in 
matters  pertaining  to  marine  engineering  and  vessel 
construction;  he  is  noted  for  his  endless  efforts  to 
effect  improvements,  is  unselfish,  jealous  of  no 
other,  anxious  to  do  good  always. 

The  contrivance  after  a  couple  of  trips  of  the 
steamer  during  which  changes  were  made,  demon- 
strated the  practicability  of  making  the  combustion 


Notwithstanding  the  apparent  gains  from  use  of 
the  contrivance  and  the  lessened  discomfort  from 
the  heavy  grit  and  smoke,  there  were  grumblers, 
jealous  of  their  rights  to  prevent  the  use  of  any- 
thing they  saw  fit,  and  that  jealousy  was  not  wholly 
within  the  boat;  it  extended,  like  the  water  in 
which  they  floated,  to  the  ships  of  the  company 
from  which  they  had  employment. 

As  in  case  of  the  model  city,  there  were  regula- 
tions for  the  direction  of  the  users  of  the  contriv- 
ance, and  one  of  the  orders  was  not  to  touch  certain 
globe  valves,  that  were  to  be  at  all  times  open  to 
secure  efficiency,  and  to  give  the  contrivance 
natural  protection  from  burning,  the  globe  valves 
were  never  to  be  closed  except  in  case  of  accident; 
to  keep  them  open  was  to  give  the  firemen  an  ad- 
vantage m  making  steam;  with  the  globe  valves 
open  the  contrivance  was  in  action,  improving  the 
combustion  and  preventing  the  issue  of  smoke  from 
the  funnel. 

But  there  was  a  Bascomb  about,  some  one  who  no 
doubt  "wanted  his  rights,"  and  Bascombs  outside 
of  the  ship  who  were  fearful  of  their  "rights;"  like 
Bascomb,  they  wanted  tlie  "right"  to  make  smoke 
if  they  wanted  to.  They  would  rather  have  their 
"rights"  than  save  to  their  employers  the  coal  they 
wasted  unburnt  in  the  ash  pan;  they  would  rather 
have  their  "rights"  than  save  to  their  employers  the 
gases  they  expelled  from  the  smokestack  instead  of 


strike  you,  then  you  have  cause  to  be  suspicious. 
If  there  quickly  follow  another  stone  thrown  by  an 
unseen  hand  and  that  strikes  you,  then  will  you  be 
alarmed,  and  fear  that  some  one  is  aiming  at  you. 
If  a  fourth  stone  again  strikes  you,  then  will  you  be 
convinced  that  some  one  has  designs  against  you, 
and  you  r  move  to  a  safer  place. 

And  so  it  was  on  that  steamer;  there  was  a  Bas- 
comb who  had  designs,  a  Bascomb  who  "wanted  his 
rights;"  there  had  been  silent  grumbling,  there  had 
been  Bascomb  gutturals,  Bascomb  nerve-twitchings, 
and  sometimes  even  Bascomb  damns,  but  after  the 
contrivance  had  been  a  fourth  time  touched  with 
the  "button,"  then  finished  with  the  globe  valve 
twist,  there  were  Bascomb  felicitations;  he'-e  are 
some: 

Bascomb  No.  1 — Well,  Bascomb,  you  have  done 

it. 

Bascomb  No.  2 — Yes,  it  is  bursted. 

Bascomb  No.  1 — I  am  glad  of  it.  Smoke!  why,  I 
have  no  objection  to  smoke.  Smoke!  why,  I  send 
not  only  smoke  but  edhot  flame  out  of  my  smoke- 
stacks, 8  and  10  feet  high. 

Stranger— Did  you  say  that  you  sent  red  hot 
flame  up  out  of  your  smokestack  8  and  10  feet? 

Bascomb  No.  1 — Yes,  15  and  20  feet  high;  I  some- 
times have  my  smokestacKs  red  hot. 

Bascomb  No.  2—1  once  had  my  smokestack  red 
hot  and  sent  red  hot  flair  es  up  from  my  smokestack 


Fia.  1. — Columbia  1'ower  Generator. 


Fig.  2. — Columbia  Stationary  Motor. 


of  soft  coal  perfect;  the  wastes  in  the  ash-pan  were 
confined  to  white  ash  and  to  small  cinder  that  had 
dropped  through  the  grates  before  being  fully  con- 
sumed; the  smoke  from  the  smokestack  was  re- 
duce in  even  the  worst  of  firing  to  a  volume  much 
less  than  from  a  like  boiler  fired  at  the  same  time 
and  not  equipped  with  the  contrivance,  while  with 
good  ordinary  firing  the  smokestack  was  remarkable 
for  its  cleanness;  indeed  one  of  the  firemen  showed 
by  his  firing  during  the  whole  time  of  his  three- 
hour  watch,  on  one  occasion  when  firing  fairly,  that 
the  contrivance  was  effectual  in  making  combustion 
perfect  and  in  preventing  smoke  from  the  smoke- 
stack. 

The  service  ot  the  other  firemen,  when  firing  as 
usual  and  fairly,  or  to  use  their  own  expressive 
language,  not  "monkeying,"  confirmed  the  results 
o'  service  by  that  other  fireman;  they  all  maintain- 
ing the  steam  pressure  steadily,  without  expelling 
smoke  from  the  smokestack.  They  shoveled  soft 
coal  into  the  furnaces  every  six  to  seven  minutes, 
the  frequent  firing  increasing  the  liability  to  make 
smoke  by  the  frequent  supplies  from  the  new  coal 
of  volatile  matter  and  by  reason  of  the  frequent 
opening  of  the  furnace  doors  to  put  the  coal  into 
the  furnaces  cooling  the  temperature;  but  notwith- 
standing, the  resulting  effects  from  the  use  of  the 
contrivance  was  bettered  combustion,  and  no 
smoke  from  the  smokestack. 


burning  them  in  their  furnaces;  they  would  rather 
have  their  "rights"  than  save  to  the  promenaders 
on  the  decks  of  the  beautiful  steamers  the  annoying 
showers  of  unburnt  coal  soot  and  smoke  they  thrust 
from  their  furnaces  through  their  funnels  upon 
them. 

He  who  was  the  wiser  Bascomb  had  ordered  the 
contrivance  into  the  vessel,  but  a  Bascomb  who 
could  not  say  nay  was  still  a  Bascomb  who  wanted 
his  "rights,'^  and  if  he  could  not  say  nay,  he  could 
close  the  globe  valves,  burn  the  contrivance  and 
have  it  taken  out,  why? 

"He  wanted  his  rights,"  and  he  saw  that  if  only 
he  would  but  touch  the  "button"  the  elements 
would  give  him  his  "rights;"  the  "button"  was  ac- 
cordingly touched,  the  globe  valves  were  closed, 
once,  twice,  three,  then  four  times,  and  we  know 
not  how  much  oftener;  then  after  doing  so,  when 
the  contrivance  had  been  abandoned  each  time  to 
the  fire  until  white  with  heat,  the  globe  valves  were 
opened,  then  the  contrivance  destroyed. 

Nobody  did  it?  oh,  no!  nobody  did  it!  Perhaps 
it  was  an  angel  who  watched  and  did  it  lest  that  we 
should  arrive  too  soon  at  that  millennium  state  of 
cleanliness  for  which  our  morality  at  present  unfits 
us?  Perhaps  it  was  a  mistake?  Yes,  perhaps  it  was 
a  mistake?  If  a  stone  thrown  by  an  unseen  hand 
strike  you,  it  may  be  a  mistake.  If  in  quick  suc- 
cession another  stone  thrown  by  an  unseen  hand 


15  feet  high,  but  I  got  hell  for  it  when  it  was  found 
out. 

Yes,  Bascomb  wanted  his  rights,  his  right  to  make 
smoke  and  red  hot  flame  pass  out  of  his  smoke- 
stacks to  the  annoyance  of  the  passengers  and  loss 
of  his  employers. 

Fortunately  all  who  feed  a  furnace,  or  attend  an 
engine,  or  buzz  about  one,  are  not  of  the  tribe  of 
Bascomb,  but  all  they  of  that  tribe  of  Ishmaelites 
require  the  injunctions  of  their  employers  as  the 
sine  qua  non  to  their  employment. 

The  city  of  Detroit  boasts  a  man  of  the  name  of 
Mackay*  who  believes  in  the  Sun  as  the  great  source 
of  light  and  heat;  he  is  not  a  Bascomb,  though  he 
"wants  his  rights;"  he  saw  his  chimney  give  out 
soot,  smoke  and  noxious  gases  that  hurt  the  feel- 
ings, injured  the  health,  as  well  as  the  property  of 
his  neighbors,  and  made  the  sleepers  in  the  hotels 
that  were  near  to  his  place  of  business  very  uncom- 
fortable; he  wanted  his  rights,  to  conduct  his  busi- 
ness as  he  pleased,  but  he  concluded  that  his 
neighbors  had  rights  too,  and  he  reasoned  that  he 
had  just  as  little  right  to  thrust  soot,  smoke  and 
noxious  gases  at  them  as  they  would  have  to  squirt 
dirty  water  at  him;  the  more  he  reasoned  as  a  rea- 
sonable man,  the  more  he  felt  that  his  right  to 

"Darld  p.  Mackay,  President  of  tlie  Sun  Publishing 
Co.,  Detroit,  Mich. 
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throw  dirty  water  or  noxious  gases  was  bounded 
by  the  premises  in  which  he  conducted  his  paper  to 
make  light  and  heat.  He  argued  with  himself  that 
the  air  was  the  common  property  of  every  man; 
that  no  court  had  the  power  to  alienate  it,  and  no 
government  could  concede  the  power  to  any  man  to 
pollute  it;  he  decided  to  get  from  some  source, 
something  to  aid  him  in  burning  his  coal  upon  his 
grates  instead  of  sending  it  out  as  un  burnt  gases  to 
annoy  others  in  the  vicinage  of  his  place  of  busi- 
ness; he  heard  of  the  contrivance,  of  its  trials,  and 
he  decided  to  have  it  in,  as  au  aid  to  the  Sun  to 
make  light  and  heat,  then  pleased  with  the  re.snlt. 
f)leased  with  the  evidence  it  afforded  of  his  own 
good  and  progressively  inclined  mind,  he  sponta- 
neously gave  vent  to  his  feelings,  saying:  "The 
Sun'8  smoke  preventer  a  marvel  of  scientific  skill." 
— Importer's  Record. 


THE   COLUMBIA    ELECTRIC  MACHINES. 


The  accompanying  electro  plates  represent  some 
of  the  electric  machines  made  by  the  Columbia 
Electric  Co.,  of  207  E.  Fourth  street,  St.  Paul,  Minn. 

Some  electrical  firms  declare  they  make  the  best 
machines — all  the  rest  being  nowhere.  The  Colum- 
bia Electric  Co.  are  unusually  modest  in  this  re- 


FiG.  3. — Columbia  Motob. 

spect.  They  only  claim  for  their  dynamos  and  mo- 
tors, equality  with  those  of  other  makers.  What 
they  say  in  reference  to  this  matter  is  so  refreshing 
that  we  quote  it: 

"The  field  is  filled  with  other  manufacturers, 
many  of  whom  will  resort  to  the  common  method  of 
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as  good  means  for  driving  printing  presses,  exhaust 
and  ventilating  fans,  manufacturing  and  mining 
machinery  of  all  kinds,  elevators  or  anything  re- 
quiring from  J  to  100  horse  power.  They  are,  as 
the  Columbia  and  other  good  companies  build 
them,  automatic  in  action,  practically  noiseless, 
free  from  danger,  compact,  convenient  and  require 
comparatively  no  repairs. 

Inasmuch  as  all  dynamos  and  motors  are  based 
on  the  same  general  principles,  it  is  easily  under- 
stood that  the  difference  in  their  efficiency  must  be 
in  the  correctness  of  their  design,  accuracy  of 
workmanship  and  quality  of  materials  used  in  their 
construction.  The  aim  of  the  Columbia  Electric 
Company  has  been  to  place  upon  the  market  a  line 
of  motors,  dynamos  and  power  generators  that  will 
meet  aU  requirements,  and  their  success,  they  say, 
is  most  J.  r  Uifying.  In  electrical  efficiency  and  me- 
chanical design  they  maintain  that  their  manufact- 
ure is  second  to  none. 

Fig.  1  shows  the  Columbia  electric  power  gener- 
ator; Fig.  2,  their  large  stationary  motor.  Fig.  3 
represents  a  small  Columbia  motor.  Fig.  4  shows 
the  form  and  construction  of  the  Columbia  incan- 
descent dynamo. 

It  will  be  readil.y  seen  from  the  cuts,  that  the 
power  generators  and  dynamos  are  of  the  same 
general  form  as  the  stationary  motors.  The  mag- 
net cores  of  each  machine  are  made  of  the  best 
quality  of  charcoal  wrought  iron,  giving  much 
higher  efficiency  than  is  possible  to  attain  with  cast 
iron  cores.  The  armature  cores  are  thoroughly  in- 
sulated with  pure  asbestos  and  mica;  the  sarce  ma- 
terials being  used  for  insulating  the  spools  upon 
which  the  field  coils  are  wound.  The  commutators 
are  insulated  entirely  with  mica,  and  are  so  con- 
structed, it  is  said,  that  it  is  impossible  for  the  bars 
to  become  loose. 

And  by  reference  to  the  accompanying  illustra- 
tions, it  will  be  seen  that  the  Columbia  d.ynamos, 
motors  and  generators  are  provided  with  self-oiling 
bearings  and  self-aligning  jom-nals;  and  in  large 
sizes  they  have  a  perfect  belt  tightening  device. 
Carbon  brushes  are  employed  on  all  the  motors 
when  wound  for  220  volts  or  over;  and,  when  so  or- 
dered, may  be  run  in  either  direction  or  reversed 
at  will.  The  carbon  brush-holder  is  extremely  sim- 
ple, and  is  so  constructed  that  a  uniform  pressure 
of  the  brushes  against  the  commutator  may  be 
maintained  until  the  brush  is  entirely  worn  out. 
Motors  over  5-horse-power  have  sub-bases  and 
screw,  for  belt  tightening. 
The  Columbia  Electric  Co.  manufacture  motors 
from  one  to  50  h.  p.;  power 
generators  from  25  to  100  h.  p.; 
and  dynamos  from  25  to  500 
sixteen  candle  power  lamps 
capacity.  And  they  wind  ma- 
chines for  any  standard  poten- 
tial required.  They  also  man- 
ufacture all  necessary  parts 
and  instruments  to  make  a 
working  electric  plant  com- 
plete,such  as  cut-outs,switches, 
rheostats,  volt  meters,  amme- 
ters, lightning  arresters,  key 
and  keyless  sockets,  lamps,  fix- 
tures, shades,  etc.  Their  shunt 
machines  and  motors  are  pro- 
vided with  indestructible  rhe- 
ostats. And  the  aim  of  this 
company  seems  to  be  to  supply 
the  best  machines  and  appur- 
tenances they  can  possibly 
make. 

Those  who  contemplate  the 
installation  of  electric  plants 
would  do  well  to  put  the 
Columbia  on  the  list  of  com- 
panies to  consult. 


COLLMBIA  I.NCAhOKSCENT  DVNAMO. 


Brjrning  against  a  competitor's  apparatus.  We 
meet  all  such  attacks  by  guarantees  electrically, 
mechanically  and  legally,  claiming  for  our  appar- 
atus that  it  is  equal  in  points  of  merit  to  any  in  the 
market." 

This  company  claim,  as  many  others  do,  that  the 
eleo-tric  motor  Is  the  cheapest  and  best  means  of 
transmitting  power,  and  that,  wherever  a  suitable 
current  can  be  obtained,  no  one  can  find  better  or 


A  MARVELOUSELECTRIC  RAILWAY  RECORD. 


One  of  the  most  remarkable  Electric  Railway  re- 
pair accounts  which  has  ever  come  to  our  notice,  is 
that  of  the  Rochester  Railway  Company  of  Roches- 
ter, N.  y.,  covering  the  eight  months  ending  July 
1,  1891. 

This  company  in  the  spring  of  1890,  placed  a  con- 
tract for  100  cars  and  900  horse  power  in;  generating 


capacity,  with  the  Short  Electric  Railway  Company 
of  Cleveland,  Ohio.  The  motors  were  of  the 
"Double  Reduction"  type,  which  has  become  so 
well  known  throughout  the  country  and  the  cars 
were  of  the  heavy,  vestibule  type,  built  by  the 
Gilbert  Car  Company.  The  road  was  gradually 
equipped,  first  commencing  operation  in  November 
1890,  with  but  six  cars  and  increasing  from  time  to 
time  as  the  line  construction  was  completed. 

The  Short  company  is  one  of  the  very  first  to  keep 
a  separate  account  of  repairs  on  all  their  electrical 
machinery.  In  their  "Car  Record  Book,"  one  page 
per  month  is  devoted  to  each  car,  on  this  page  be- 
ing entered  (1)  the  daily  mileage,  (2)  the  hours  of 
labor  chargeable  directly  to  a  particular  car,  (3)  the 
cost  of  said  labor. 

This  company  also  keeps  a  "General  Expense  Ac- 
count," in  which  is  entered  all  the  labor  on  repairs 
to  electrical  machinery  not  directly  chargeable  to 
particular  cars,  and  a  "Material  Account,"  for  all 
material  used  in  such  repairs.  A  summary  of  these 
two  accounts  is  entered  in  the  "Car  Record  Book'' 
at  the  end  of  each  month. 

It  appears  from  the  mileage  records  that  70  cars 
are  reported  upon  as  being  in  operation  at  one  time 
and  another  during  the  eight  months.  The  total 
mileage  is  753,250. 

In  the  practical  operation  of  a  railroad,  whether 
steam,  cable,  horse  or  electric,  there  are  always 
cars  out  of  service  on  account  of  repairs.  It  is 
usual  to  provide  spare  apparatus  to  take  the  place 
of  that  temporarily  disabled.  The  smaller  the 
amount  of  dead  capital  necessarily  so  invested,  the 
more  satisfactory  is  the  sytem  of  motive  power.  It 
is  important  to  know  therefore,  what  proportion  of 
the  Rochester  cars  have  been  out  of  service  on  ac- 
count of  repairs.  This  can  be  easily  obtained  from 
the  Official  Records.  The  calculation  has  been 
made  by  adding  50  per  cent  to  the  time  actually 
spent  in  repairs  and  multiplying  the  result  by  the 
average  schedule  mileage  of  the  road.  The  results 
are  very  remarkable.  3  cars  have  lost  no  mileage; 
16  cars  have  lost  less  than  100  miles  each,  averaging 
32i;  23  cars  have  lost  between  100  and  500  miles, 
averaging  2(i0;  15  cars  have  lost  between  300  and 
1,000  miles,  averaging  695;  and  9  cars  have  lost  over 
1,000  miles,  averaging  1,371. 

The  average  mileage  lost  per  car  has  been  425; 
and  the  mileage  lost  is  but  4  per  cent,  of  the  total 
mileage. 

This  is  a  most  wonderful  record,  and  it  will  be 
hard  to  find  its  parallel  in  any  other  existing  elec- 
tric or  steam  railway,  it  is  claimed.  Some  idea  of 
it  may  be  obtained  from  the  consideration  that  in 
horse  railway  practice  it  is  usual  to  provide  10  per 
cent,  reserve  in  horses  and  from  5  per  cent,  to  10 
per  cent,  in  cars. 

Again,  it  appears  that  out  of  every  five  cars 
drawn  in  for  repairs,  three  are  on  account  of  motor 
troubles  (chiefly  mechanical)  and  two  are  on  ac- 
count of  car  bodies  and  trucks.  That  a  compara- 
tively simple  truck,  should  cause  nearly  as  much 
trouble  as  a  complicated  motor,  is  surely  worthy  of 
note. 

But  it  is  in  the  cost  of  repairs  that  the  true  mean- 
ing of  the  records  quoted  is  clearly  seen. 

From  these  records  it  appears  that  in  the  eight 
months  3  cars  have  cost  nothing  for  repairs;  33  cars 
have  cost  less  than  $5.00  each,  averaging  $2.49;  16 
cars  have  cost  between  $5  and  $10,  averaging  $6.90; 
3  cars  have  cost  between  $10  and  $15,  averaging 
$12.92;  7  cars  have  cost  between  $15  and  $20,  aver- 
aging $17.05;  2  cars  have  cost  between  $20  and  $25, 
averaging  $22.02;  4  cars  have  cost  between  $25  and 
$30,  averaging  $27.11,  and  3  cars  have  cost  over 
$30,  averaging  $30.72. 

The  average  of  the  repairs  properly  chargeable 
to  cars  in  $8.97  or  $.0009  per  car  mile.  The  cost  of 
material  is  $21.46  per  car  or  $.0022.  This  account 
includes  quite  a  large  amount  of  material  on  hand, 
not  yet  used,  all  of  which  goes  into  the  report 
The  cost  of  "General  Expenses"  was  $9.43  per  car 
or  $.001  per  car  mile.  This  brings  the  total  repairs 
to  $39.86  per  car,  or  four  mills  ($.004)  per  car 
mile. 

The  Short  Electric  Eailway  Company  is  certainly 
to  be  congratulated  upon  its  wonderful  record  at 
Rochester,  and  the  Rochester  Railway  Company 
may  safely  assume  that  it  is  operating  one  of  the 
finest  and  most  successful  electric  railways  in  the 
world. 
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BRITISH   BOILER  EXPLOSIONS  AGAIN. 


Americans  are  blamed  by  foreigners  for  ass  aming 
too  mucli.  We  liave  not  yet  lieard  of  a  boiler  being 
examined  by  a  man  who  knew  nothing  whatever 
about  a  boiler,  and  that  examination  being  accep- 
ted by  the  owner.  In  another  part  of  this  issue  we 
present  a  report  (from  Enaineering)  showing  that 
a  boiler  was  "examined"  in  all  seriousness  in  Eng- 
land, (and  at  Coventry  of  all  other  places,  through 
which  Falstaff  would  not  march  his  lean  soldiers) 
by  a  man  who  worked  in  a  cycle  factory,  and  "do 
little  jobs."  The  owners  of  the  bursted  boiler  (over 
Avhich  the  inquest  herein  reported  was  held)  paid 
this  man-Deakin,  by  name-"to  instruct  their  engi- 
neer," as  well  as  doing  odd  jobs  about  the  place. 

Another  bursted  boiler  Avas  in  charge  of  the  own- 
er's son.  The  young  man  had  "not  had  any  pre- 
vious experience  with  boilers."  But  the  most  ridi- 
culous "engineer"  connected  with  the  three  explo- 
sions herein  reported  is  James  Wright,  a  corn  mil- 
ler, who  never  had  any  experience  with  boilers  un- 
til he  bought  a  worn  out  old  thing  that  was  only  fit 
for  the  scrap  heap.  He  undertook  to  run  it  himself. 
"He  had  had  an  engine  driver  to  instruct  him  when 
he  first  had  the  boiler,  and  another  man  sometimes 
ran  in  to  advise  him  two  or  three  times  a  day." 

If  there  is  any  case  of  recklessness,  in  handling 
steam  boilers,  in  all  America,  beating  that  -record, 


Ave  have  yet  to  hear  of  it.  We  very  much  doubt  if 
it  can  be  equalled  anywhere.  The  average  of  Brit- 
ish ♦'engine  drivers"  would  find  it  hard  to  have  a 
chance  I o  run  an  engine  even  in  the  most  obf'Cure 
saw-mill  in  the  United  States. 

This  is  not  mentioned  by  way  of  brag.  But  it  is 
some  satisfaction  to  know  that,  as  a  class,  American 
steam  engineers  are  far  ahead  of  their  fellow  crafts- 
men across  the  water.  Yet  there  is  much  room  for 
improvement.  And  the  American  Order  of  Steam 
Engineers,  and  others,  should  not  relax  their  efforts 
in  securing  licensing  laws  and  enforcing  their 
faithful  administration  when  such  laws  are  enacted. 


BUILDING    THE  COLUMBIAN  EXPOSITION. 

It  takes  a  fence  six  miles  long  to  enclose  the 
World's  Fair  buildings.  All  these  structure^  are  to 
be  of  extraordinary  dimensions,  but  the  largest  of 
them,  on  which  the  foundation  work  has  just  been 
commenced,  will  be  something  stupendous.  It  is 
the  Hall  of  Manufactures  and  Liberal  Arts.  The 
site  for  this  vast  building  is  a  broad,  highly  situ- 
ated plateau  overlooking  the  lake.  A  railroad  track 
runs  through  its  center,  and  on  each  side  rise  tre- 
mendous piles  of  lumber,  iron  and  all  sorts  of  con- 
struction material. 

A  similar  scene  is  witnessed  at  the  other  great 
buildings,  on  which  further  progress  has  been 
made.  Within  the  enclosure  the  Exposition  site 
resembles  one  vast  work-ground,  surrounded  by 
freight  cars  and  lumber  yards.  Looking  out  to- 
wards the  lake,  the  breakwater,  the  long  pier  and 
foundation  for  the  naval  exhibit  present  the  ap- 
pearance ot  a  mammoth  dockyard. 

Changed,  indeed,  is  Jackson  Park,  and  those  who 
visited  it  three  months  ago  would  not  know  ii  now. 
A  world's  workshop,  employing  an  army  of  build, 
ers,  environed  on  three  sides  by  the  foliage  and 
flowers  of  the  south  parks,  and  on  the  fourth  by  the 
infinite  expanse  of  the  lake. 

The  exposition  site  has  undergone  a  wonderful 
change  since  last  spring.  Then  it  was  a  soft  marshy 
ground  shelving  in  irregular  stretches  to  the  water 
line.  Now  it  is  a  firm  level,  a  smooth  sandy  surface 
upon  a  clay  subsoil.  A  perfect  and  admirably  im- 
proved building  site.  The  hundreds  of  visitors 
who  view  the  grounds  cannot  immediately  appre- 
ciate the  immense  difflculties  that  have  been  over- 
come and  the  great  labor  involved  in  the  earthwork 
accomplished  on  this  lake  shore  site.  It  is  now  a 
level  surface  to  the  line  of  the  lake,  a  surface  a  mile 
and  a  half  in  length  and,  at  its  southern  extremity, 
nearly  a  mile  in  width.  This  has  been  created, 
graded  and  leveled  by  constantly  employing  a 
small  army  of  men  and  now,  within  the  six  miles  of 
fence  that  surrounds  it,  the  work  of  constructing 
the  great  buildings  is  being  pushed  with  ceaseless 
activity. 

From  the  slight  eminence  already  known  as  "ad- 
ministration hill,"  which  the  lofty  administration 
building  is  destined  to  effectively  crown,  the  ob- 
server can  even  thus  early  gain  a  realistic  sense  of 
the  distinctive  features  and  general  magnitude  of 
this  stupendous  undertaking.  At  this  point  he  is 
practically  in  the  center  of  the  sites  allotted  to  the 
principal  buildings  and  the  system  of  terrace  work 
which  will  surround  them.  He  is  also  in  the  center 
of  a  complex  network  of  railway  track,  50,000  feet 
of  it  extending  in  every  direction  and  connected 
with  the  trunk  lines  by  fifty  switches,  all  of  them  in 
constant  use.  This  system  of  railway  is  laid  upon 
what,  four  months  ago,  was  wild  park  land  un- 
touched by  the  first  improvement.  The  tracks  are 
covered  with  cars,  loaded  with  lumber,  iron  and  ev- 
ery description  of  building  materials.  These  roll 
into  the  grounds  unceasingly  and  are  switched  up 
to  the  buildings  to  which  the  materials  belong. 
Gangs  of  men  take  hold  with  a  will  and  as  if  by 
magic  towering  piles  of  material  rise  m  every  sec- 
tion of  the  grounds.  Mounted  superintendents  ride 
from  point  to  point  urging  things  forward.  The 
word  is  "rush"  in  every  department  and  branch  of 
construction. 

The  big  buildings  are  beginning  to  rise.  Already 
some  of  the  principal  structures  are  not  only  in  evi- 
dence, but  progress  on  them  is  marked  from  day  to 
day.  Looking  northwest  from  the  administration 
building  the  visitor  sees  the  Womans'  Building,  al- 
ready so  far  advanced  that  it  looms  up  imposingly 
against  Us  back  ground  of  park  trees. 
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liisiug  in  the  vista  are  the  Electricity  and  Mines 
and  Mining  buildings,  on  whicli  the  foundations 
are  already  completed.  Upon  the  sites  of  the  Hor- 
ticultural and  Transportation  buildings  all  prelim- 
inary work  is  completed,  and  hundreds  of  tons  of 
material  are  already  to  be  placed  in  position. 

Hundreds  of  men  are  engaged  on  every  possible 
sort  of  construction  work.  Laying  water-mains, 
electric -light  plant,  modeling  for  the  exterior  dec- 
orative work  and  developing  landscape  effects 
around  the  ornamental  waters. 

A  busy  place  irdeed  is  tbe  exposition  ground,  a  n 
soon  it  will  be  as  busy  by  night  as  by  day  for  the 
electric  lighting  neces.sary  for  night  construction 
has  just  been  arranged  for. 

From  one  end  of  the  grounds  to  the  other  every- 
thing is  pushed,  and  that,  too,  in  all  sections  of  the 
work.  In  the  landscape  system,  which  includes 
the  lagoons,  basins  and  ornamental  waters,  the 
breakwater  and  lake  shore  terrace,  the  great  pier 
and  casino;  in  fact,  all  principal  departments  and 
even  their  minor  divisions  are  being  pressed  for- 
ward with  a  business-like  ambition  thoroughly  in 
accordance  with  the  impelling  spirit  of  this  gigantic 
enterprize. 


TELEPHONE  RENTALS. 


"Boycotting  the  Bell"  is  the  caption  of  an  article 
in  Electrical  Enterprise,  showing  that  the  rentals  of 
telephones  in  Baltimore,  Md.,  are  likely  to  be  re- 
duced.   It  says: 

A  gentleman  who  gave  considerable  attention  to 
the  subject  of  telephone  charges  in  reply  to  state- 
ments of  the  telephone  company  had  made  the  fol- 
lowing apt  remark: 

"President  Byran  of  the  Chesajjeake  and  Potomac 
Telephone  Company  says  that  the  lowest  price  at 
which  approved  telephone  service  can  be  supplied 
in  a  city  of  the  size  of  Baltimore  is  flOO,  but  it  does 
not  say,  what  is  a  fact,  that  cities  and  towns  of 
much  smaller  size  have  approved  services  at  a  much 
lower  rate. 

"It  does  not  seem  reasonable  to  me,  nor  do  I  be- 
lieve that,  upon  reflection,  it  will  appear  reasona- 
ble to  President  Bryan  that  small  rural  cities  that 
have  only  100  to500  telephone  subscribers  can  be  sup- 
plied with  an  approved  serv.ce  at  a  less  proportion- 
ate expense  than  Baltimore  with  over  2,000  sub- 
scribers. Still  the  Baltimore  druggists  are  told 
that  $125  per  annum  for  an  unrestricted  telephone 
service  is  a  very  low  price.  In  Indianapolis  and  in 
the  whole  State  of  Indiana,  in  fact,  the  ijrice  is  $60. 
In  Montreal  it  is  only  $50.  In  Lutherville,  Md.,  the 
Baltimore  Exchange  sub-leases  the  instruments  for 
$3G  a  year  and  they  are  rented  out  to  .subscribers 
at  $80  a  day.    [A  year.] 

"But  now  let  us  ask  the  telephone  company  what 
is  meant  by  an  approved  i  ervice.  President  Bryan 
says  it  is  entirely  reasonable  for  us  to  ask  for  better 
instruments,  and  better  service,  and  that  by  August 
10,  the  company  will  be  in  a  position  to  furnish  and 
will  furnish  the  best  telephone  service,  and  the 
most  expensive  and  ajjproved  apparatus.  Will  his 
company  furnish  the  best  and  most  approved  in- 
struments similar  to  those  in  use  m  St.  Louis  for  in- 
stance? In  St.  Louis  all  that  is  required  there  is 
for  the  subscriber  to  press  a  button  quickly,  put 
the  hand  piece  to  his  ear  and  (without  stopping  to 
'hello'  to  the  operator  or  have  'hello'  back),  quickly 
pronounce  two  numbers,  his  own  and  the  one  want, 
ed.  A  connection  is  made  at  once.  If  the  line  is 
in  use,  instead  of  the  operator  telling  him  of  the 
fact,  she  merely  signals  it  back  on  the  bell.  You 
press  the  button,  quickly,  breathe  the  number  and 
she  does  the  rest." 

Simultaneously  comes  the  Electrical  Engineer 
(London)  with  the  followiog  statement: 

"The  Western  Counties  and  South  Wales  Tele- 
phone Company  announce  important  reductions  in 
rentals  and  an  increase  of  area  at  the  reduced  rates 
for  connection  to  their  local  telephone  exchange 
systems  commencing  September  1.  Each  busi- 
ness or  professional  connection  for  lines  within  one 
mile  radius  of  the  Company's  exchange  will  be 
charged  the  following  rates:  £9  per  annum  on  seven 
years'  agreement;  £10  per  annum  on  four  years,  and 
£11  for  a  yearly  agreement.  Private  residences, 
without  business  or  professional  practice,  may  now 
be  connected  to  the  exchange  at  rentals  varying 
from  £5  to  £8  per  annum  according  to  distance,  not 
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exceeding  one  mile,  from  the  nearest  exchange. 
Another  important  feature  in  connection  with  the 
company's  rates  is  that  there  wiU  be  in  future  no 
further  liability  on  the  part  of  the  renter,  as  the 
charges  are  inclusive  of  the  cost  of  construction  of 
the  lines,  erection  of  instruments,  and  maintenance 
of  the  whole  in  proper  working  condition.  The 
directors  are  prepared  to  convert  tne  unexpired 
period  of  existing  subscribers'  agi-eements  to  the 
new  rates  for  either  of  the  three  periods,  provided 
that  the  period  is  not  less  than  that  remaining  un- 
expired on  the  existing  contract." 


BOILER  EXPLOSIONS  AT  ST.  ALBANS.  SAF- 
FRON WALDEN   AND  COVENTRY. 

Three  formal  investigations  have  just  been  con- 
ducted by  the  Board  of  Trade  Commissioners  with 
regard  to  the  circumstances  and  cause  of  boiler 
explosions  at  St.  .\lbans,  Saffron  Walden  and 
Coventry.    The  particulars  are  as  follows. 

The  first  of  these  investigations  was  held  at  the 
town  hall,  St.  Albans,  and  dealt  with  an  explosion 
which  occurred  on  Monday,  May  11th,  at  the  straw 
hat  manufactory  of  Mr.  T.  H.  Johnson.  The  boiler 
was  of  the  semi- cylindrical,  vertical,  internally- 
fired  type,  semi-circular  at  the  back  and  flat  at  the 
front.  It  was  welded  at  all  the  seams  except  at  the 
the  attachment  to  the  shell  crown,  which  was  riv- 
etted.  Its  height  was  4  ft.  and  its  diameter  2  ft.  4 
in.  from  front  to  back,  while  the  width  was  2  ft.  11 
in.  The  firebox  and  uptake  were  both  2  ft.  high, 
the  inside  diameter  of  the  uptake  being  6i  in.  The 
plates  were  of  Eobert  Heath's  Staflordshire  B  B 
iron,  3  in.  thick  throughout.  There  were  two  mud- 
holes  in  the  water  space  below  the  firedoor,  and  one 
above  the  firedoor.  The  flat  front  plate  was  strength- 
ened by  an  angle  iron  bent  to  the  shape  of  a  V, 
and  secured  to  the  shell  sides  and  front  by  two  riv- 
ets in  each  case.  The  firebox  and  shell  were 
strengthened  at  each  side  by  two  i  in.  screwed  and 
rivetted  stays.  The  Ijoilei  was  fitted  with  an  open 
lever  .safety  valve  ' /,„  in.  in  diameter,  loaded  by  a 
lever  and  weight,  and  was  supposed  to  blow  off  at 
25  lt>,  but  the  pressure  bad  been  seen  as  high  as 
40  lb.  The  lever  could  not  be  found  after  the  ex- 
plosion. The  safety  valve  and  steam  pipe  were  on 
the  same  outlet,  and  on  a  previous  occasion  the 
valve  had  been  found  choked  with  scum  carried  up 
by  the  outfiowing  steam. 

Failure  occurred  at  the  welded  seam  bordering  the 
top  of  the  firedoor,  the  rent  extending  to  all  the 
welded  seams  of  the  shell,  and  ultimately  tearing 
the  boiler  into  five  fragments.  The  semi-circular 
portion  of  the  shell,  together  with  the  crown  and 
uptake,  were  blown  backwards,  and  in  an  upward 
direction,  demolishing  the  outer  wall  of  the  manu- 
factory, which  consequently  collapsed.  The  flat 
front  plate  was  blown  forwards  with  the  firebox 
portion. 

As  will  be  seen  from  our  report  of  the  official  in- 
quiry, the  Commissioners  found  that  the  cause  of 
the  explosion  was  shortness  of  water,  coupled  with 
excessive  pleasure.  While,  however,  there  is  strong 
evidence  of  over-pre.s.suie  and  weakness  of  construc- 
tion, as  shown  by  the  bulging  of  the  flat  plate  at 
the  front,  above  the  firedoor,  the  fact  that  the  fire- 
box was  the  only  part  of  the  boiler  not  materially 
injured,  does  not  seem  to  wanant  the  conclusion 
as  to  the  water  supply  having  been  allowed  to  run 
short. 

The  boiler  was  made  in  1884.  When  new  it  was 
tested  by  hydraulic  pressure  to  80  lb,,  and  was  in- 
tended to  work  at  2.3  lb.  No  repairs  had  been  ef- 
fected since  it  had  been  fixed  at  Mr,  Johnson's 
works.  Mr,  John.son,  Jun.,  had  charge  of  the  boiler, 
but  left  tne  firing  to  one  of  the  workmen.  From 
time  to  time  he  tested  the  water-  gauge,  and  would 
tell  tne  Court  that  occa.sionally  he  found  the  thor- 
oughfare choked  with  india-rubber  jmcking,  and 
also  with  sediment  from  the  feed  supply.  On  the 
morning  ol  May  1 1  the  boiler  was  working  satisfac- 
torilj',  and  shortly  before  1  o'clock  the  attendant 
saw  that  the  water  in  the  glass  was  about  1  in.  from 
the  top  and  the  pressure  on  the  steam  gauge  about 
'j  lb.  He  threw  several  shovelfuls  of  coal  on  to  the 
Are  and  went  to  dinner. 

It  did  not  appear  that  any  one  remained  iu  the 
vicinity  of  the  boiler  after  1  o'clock.  About  2  o'clock 
the  boiler  burst,  burying  Mr,  Johnson  (the  owner) 


and  his  wife  in  the  ruins  of  the  building  and  in- 
flicting serious  injuries  upon  them. 

Ml-,  Balmforth,  welded  boiler  maker,  Luton,  said 
he  made  the  boiler  and  sold  it  to  Mr,  Johnson  in 
1884,  the  price  being  £25.  He  had  made  similar 
boilers  for  other  people.  The  safety  valve  possibly 
was  not  quite  large  enough.  He  thought  that  to 
Aveld  boilers  was  a  satisfactory  method  of  construc- 
tion. He  had  known  welded  seams  to  leak,  but  the 
cause  was,  he  thought,  not  due  to  the  strain  to 
which  the  boiler  was  subjected,  but  to  imperfect 
welding.  It  was  the  custom  of  his  firm  to  inform 
customers  that  the  boilers  could  not  be  worked  at  a 
high  pressure. 

Mr.  Johnson,  Jun,,  the '-engineer,"  had  not  had 
any  previous  experience  with  boilers.  The  feed 
water  was  obtained  direct  from  the  water  compa- 
ny's main;  it  was  very  hard,  and  there  was  gener- 
ally considerable  deposit  in  the  boiler.  He  once 
saw  the  pressure  gauge  indicate  40  lb,,  and  about 
three  months  belore  the  explosion  he  took  the 
safety  valve  to  pieces  because  scum  had  risen  on 
the  surface  of  the  water,  and  set  the  valve  fast  in 
its  seat.  He  had  also  found  the  water  gauge 
choked.  When  he  left  the  boiler  on  the  morning  of 
the  explosion  everything  was  right. 

Henry  Ward,  an  employe  at  the  hat  works,  said  he 
attended  the  boiler  and  the  feed  supply.  He  gen- 
erally worked  at  25  lb,  to  301b,;  the  highest  pressure 
he  had  seen  on  the  gauge  was  35  lb.  He  fed  the 
boiler  just  before  dinner  on  the  morning  of  the  ex- 
plosion, and  also  put  some  coal  on  to  the  fire,  but 
did  not  notice  the  pressure  at  the  time, 

Mr,  Askew,  assistant  engineer  to  the  St,  Albans 
Water  Company,  gave  particulars  as  to  the  pressure 
of  water  on  May  11,  and  added  that  he  did  not  knew 
the  boiler  was  connected  with  the  company's  mains, 
for  that  was  a  practice  they  disapproved  of  and  did 
not  allow, 

Mr,  Eowe,  engineer-surveyor  to  the  Board  of 
Trade,  gave  a  report  of  the  result  of  his  examina- 
tion of  the  boiler.  The  cause  of  the  explosion  he 
considered  was  over-heating  and  over-pressure. 

After  an  adjournment,  during  which  the  boiler 
was  inspected  by  the  Commissioners,  Mr,  Gough 
(counsel  for  the  Board  of  Trade)  submitted  the  fol- 
lowing questions  to  the  Court,  and  asked  for  judg- 
ment thereon: 

1,  Whether  the  boiler  was  properly  constructed, 
and  whether  the  mountings  were  sufficient,  espe- 
cially having  regard  to  the  fact  that  the  seams  were 
welded,  that  one  outlet  was  common  to  the  safety 
valve  and  stop  valve,  and  to  the  relative  size  of  the 
safety  valve  and  gi-ate  area? 

2,  Whether  the  safety  valve  was  so  arranged  that 
the  pressure  in  the  boiler  could  not  exceed  that  for 
which  it  was  constructed? 

3,  Whether  the  arrangement  for  feeding  the 
boiler  was  a  proper  one,  and  whether  the  feed 
check  valve  was  properly  examined  from  time  to 
time? 

4,  Whether  proper  measures  were  taken  by  the 
owner  and  his  son  for  the  efficient  management  of 
this  b  .-iler? 

5,  Whether  on  the  morning  of  May  11  last  the 
water  gauge  cocks  and  safety  valves  were  in  good 
proper  working  order? 

G.  What  was  the  cause  of  the  explosion? 

7.  Whether  blame  attaches  to  Mr.  Johnson,  Sen,, 
Mr,  Johnson,  Jun,,  and  to  Mr.  Balmforth,  the  maker 
of  the  boiler,  all  or  either  of  those  gentlemen? 

Mr.  Commissioner  Smith,  in  giving  the  decision 
of  the  Court,  said  that  they  considered  negligence 
had  been  shown  by  Mr,  Johnson,  Sen.,  in  the  man- 
agement of  the  boiler,  and  also  by  his  son,  who 
should  not  have  taken  charge  of  it  when  he  did  not 
understand  how  to  do  so.  With  regard  to  Mr. 
Balmforth,  although  he  was  perhaps  not  to  blame, 
yet  the  Commissioners  hoped  that  in  the  future 
manufacture  of  these  welded  boilers  he  would  ex- 
plain to  his  customers  that  they  wore  to  be  worked 
only  at  low-pressure.  A  properly  qualified  engineer 
should  have  been  left  in  charge  of  the  boiler  Avhen 
tte  regular  attendant  was  away  at  dinner.  The 
Court  was  of  opinion  that  the  water-gauge  taps  and 
the  safety  valve  were  fast,  and  that  the  explosion 
was  du(;  to  ovor-heating  and  over-pressure.  Con- 
sidering the  financial  loss  and  personal  injury  which 
Mr,  Johnson,  Hon.,  had  sustained,  the  Commission- 
ers would  not  make  an  order  upon  him  as  to 
costs. 


The  second  formal  investigation  was  held  at  Saf- 
fron Walden,  and  had  reference  to  an  explosion 
which  occurred  on  Thursday,  June  18,  at  Mount 
Pleasant-road  Corn  Mill,  owned  by  Mr.  James 
Wright. 

From  Mr.  Gough's  opening  statement  it  trans- 
pired that  the  boiler  was  of  the  portable  locomotive 
type,  made  by  Messrs.  Tuxford  in  1857.  Its  history 
between  1857  and  1877  could  not  be  traced,  but  in 
the  latter  year  it  was  sold  by  auction  to  a  Mr.  Par- 
tridge, of  Soham,  Norfolk,  who  worked  it  for  some 
time,  but  the  pressure  could  not  be  ascertained. 
When  Mr.  Partridge  purchased  the  boiler  it  was  ex- 
amined to  some  extent  by  Messrs,  Holmes,  engi- 
neers, Norwich,  and  slight  repairs  were  made,  in 
1883  it  was  subjected  to  a  general  overhaul  by  the 
same  firm,  and  some  new  plates  were  inserted,  after 
which  it  was  tested,  and  in  the  opinion  of  Messrs, 
Holmes  was  fit  for  a  working  pressure  of  about  60 
lb.  on  the  square  inch.  In  December,  1884,  Messrs. 
Burrell  and  Sons,  of  Thetford,  supplied  a  new 
boiler  to  Mr.  Partridge,  and  took  the  old  one  in  ex- 
change, allowing  301.  for  the  boiler  and  engine  com- 
bined. Messrs.  Burrell,  after  making  some  small  re- 
pairs to  the  ashpan,  painted  the  boiler,  and  in  April, 
1885,  sold  it  to  a  Mr.  Maynard,  engineer,  Whittlesea, 
for  the  sum  of  381.  10s.  Mr.  Maynard  worked  it  for 
a  time  at  40  lb,  pressure,  and  so  far  as  could  be  as- 
certained no  repairs  were  effected  while  it  was  in 
his  possession.  In  November,  1888,  he  purchased  a 
new  boiler  and  sold  the  old  one  for  21.  to  a  Mr. 
Chapman,  an  engineer  in  his  employ.  The  new 
purchaser  did  not  examine  the  boiler  or  repair  it, 
but  advertised  it  for  sale  for  the  sum  of  151.  Mr. 
Freestone,  an  engineer  living  in  the  locality,  point- 
ed the  advertisement  out  to  Mr.  Wright,  who  there- 
upon bought  the  boiler  for  10 L 

Mr.  Commissioner  Smith:  Mr.  Chapman,  there- 
fore, made  a  very  good  profit — 500?.  per  cent. 

Mr.  Gough,  continuing,  said  that  Mr.  Wright  on 
buying  the  boiler  did  not  ask  Mr.  Freestone  or  any 
one  else  to  examine  it,  but  set  it  to  work  early  in 
1889  at  a  pressure  of  40  lb.  to  45  lb.  Mr.  Freestone 
soon  afterwards  repaired  the  engine,  but  did  not 
examine  the  boiler.  At  Christmas  last,  as  leakage 
was  going  on,  he  was  called  in  to  attend  thereto. 
The  leakage  was  at  the  bottom  of  the  firebox  at  the 
front,  and  Mr.  Freestone  corrected  it  by  inserting 
a  leaden  rivet.  In  February  the  boiler  ceased  work 
for  the  winter,  and  lay  idle  till  June  17,  though  it 
was  kept  full  of  water.  On  June  17  steam  was  got 
up  to  15  lb.,  and  the  next  morning  the  fire  was 
again  Ut,  and  the  engine  started  about  5  o'clock. 
At  that  time  Mr.  Wright  tried  the  water  gauge, 
which  was  clear,  there  being  then  about  3  in.  of 
water  in  the  glass,  and  the  pressure  gauge  register- 
ing 35  lb.  to  45  lb.  The  gauge,  however,  was  10  lb. 
fast.  About  a  quarter  of  an  hour  afterwards  the 
boiler  burst,  rending  in  the  fiiebox,  but  fortunately 
without  inflicting  any  serious  personal  injury  on 
Mr.  Wright  or  his  assistant,  who  were  close  by  at 
the  time. 

Mr.  William  Towell,  formerly  engaged  as  foreman 
with  Messrs.  Tuxford,  deposed  to  the  construction 
of  the  boiler  by  that  firm,  and  gave  a  general  de- 
scription of  it. 

Mr.  Fred  Holmes,  partner  in  the  firm  of  Holmes 
and  Son,  Norwich,  stated  that  in  April,  1883,  the 
boiler  was  sent  to  their  works,  and  was  re-tubed  and 
repaired  at  a  cost  of  about  41 L,  after  which  it  was 
tested  by  steam  to  see  that  all  was  satisfactory.  He 
then  considered  it  was  safe  to  work  at  60  lb. 

Mr.  Kobert  Maynard,  engineer  andiron  and  brass 
founder,  said  he  bought  the  boiler  from  Messrs. 
Burrell  in  April,  1885,  but  made  no  examination 
beyond  taking  a  general  view.  He  worked  it  for  a 
year  or  two  and  then,  as  the  engine  was  not  suit- 
able, he  put  down  a  new  boiler.  The  old  one  being 
in  the  way  he  sold  it  in  1888  for  21.  to  Reuben  Chap- 
man, but  it  was  worth  more  than  that  as  old  iron  if 
any  one  would  have  gone  to  the  expense  of  break- 
ing it  up.  He  did  not  know  whether  the  boiler  was 
worn  out,  as,  personally,  he  had  nothing  to  do  with 
it,  and  never  made  any  examination. 

Eeuben  Chapman,  who  informed  the  Commission- 
ers that  he  was  a  blacksmith  and  engineer,  said  he 
had  worked  eight  years  for  the  last  witness,  and  had 
examined  boilers  by  "pumping  cold  water  into  them 
and  getting  up  steam  afterwards.  "  He  gave  Mr. 
Maynard  21.  for  the  boiler  and  then  advertised  it  for 
sale  at  152.,  or  iu  exchange  for  a  cow  or  aome  pigs. 
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He  purchased  it  as  a  going  concern,  but  for  old  iron 
it  was  worth  31.  10s.  Subsequently  he  sold  it  to 
Mr.  Wright,  who  saw  it  at  work,  the  steam  gauge  at 
the  time  showing  45  lb.,  though  the  gauge  might 
not  be  accurate.  He  did  not  remember  telling  Mr. 
Wright  that  the  boiler  and  engine  would  do  a  lot  of 
work  without  any  repairs,  though  he  certainly  led 
him  to  believe  that  they  were  both  in  good  working 
condition,  and  that  he  was  getting  a  bargain. 
While  the  boiler  was  in  Mr.  Maynard's  possession 
Avitness  put  a  small  patch  on  the  left-hand  side  of 
the  fire-box. 

Mr.  James  Wright  deposed  to  being  a  corn  miller 
and  to  having  had  no  experience  with  boilers  until 
he  bought  the  one  in  question.  He  purchased  it  to 
drive  the  mill  when  there  was  no  wind.  He  in- 
quired of  Chapman  whether  any  repairs  were  nec- 
essary before  working  it,  and  he  replied  no,  and 
that  if  he  were  going  to  keep  it  himself  he  should 
work  it  as  it  was.  Mr.  Freestone  had  repaired  the 
boiler  when  it  leaked,  but  witness  did  not  ask  him 
to  examine  it  nor  did  Mr.  Freestone  suggest  an  ex- 
amination, though  he  might  possibly  have  said  he 
did  not  think  much  of  the  boiler.  He  wanted  the 
boiler  repaired  so  that  it  should  last  the  summer, 
and  then  he  intended  having  it  overhauled.  He  had 
had  an  engine  driver  to  instruct  him  when  he  first 
had  the  boiler,  and  another  man  sometimes  ran 
across  to  his  mill  to  advise  him  two  or  three  times 
a  day.  During  the  whole  time  he  had  had  the 
boiler  not  a  single  person  had  said  anything  to  him 
to  lead  him  to  think  that  there  was  any  danger  in 
its  use. 

Mr.  William  Woodthrope,  engineer-surveyor  to 
the  Board  of  Trade,  said  that  the  crown  of  the  fire- 
box was  wasted  by  corrosion  to  a  thickness  varying 
from  i  in.  at  the  strongest  part  to  that  of  paper 
along  the  line  of  fracture,  so  that  it  was  quite  unfit 
to  stand  the  pressure  of  40  lb.  or  45  lb.  at  which  the 
boiler  was  worked. 

Mr.  Commissioner  Smith  delivered  judgment.  He 
reviewed  the  facts  respecting  the  construction  of 
the  boiler,  and  its  history  up  to  the  day  of  explo. 
sion,  and  expressed  the  opinion  of  the  Court  that 
Mr.  Maynard  had  been  guilty  of  grave  negligence 
in  working  the  boiler  for  nearly  three  years  with- 
out an  examination.  Even  if  he  had  sold  it  to 
Chapman  with  the  idea  that  it  was  going  to  be  bro- 
ken up,  it  would  have  been  better  if  he  had  seen  it 
broken  up.  His  conduct  was  reprehensible.  Mr. 
Freestone  ought  to  have  told  Mr.  Wright  in  no  un- 
certain terms  that  the  boiler  was  not  in  a  fit  state 
for  work,  and  his  conduct  too  was  somewhat  repre- 
hensible. The  Commissioners  were  of  opinion  that 
Chapman  did  make  representations  as  to  the  condi- 
tion of  the  boiler  which  led  Mr.  Wright  to  believe 
that  it  was  safe  to  work  it,  and  for  making  these 
representations  he  was  very  much  to  blame.  With 
regard  to  Mr.  Wright,  the  Court  came  to  the  con- 
clusion that  he  too  was  to  blame.  No  doubt  some- 
thing was  to  be  said  on  his  behalf,  but  if  he  chose, 
for  the  purpose  of  his  trade,  to  use  steam  applian- 
ces, he  must  take  care  that  they  were  worked  in 
safe  condition,  and  if  he  could  not  manage  them 
himself,  he  should  have  employed  a  person  who 
was  competent  to  do  so.  When  he  bought  the 
boiler  he  should  have  had  it  examined.  Although 
he  was  more  sinned  against  than  sinning,  they  must 
make  an  order  upon  him  for  £10  towards  the  costs, 
and  at  the  same  time  would  express  the  hope  that 
the  Board  of  Trade  would  give  him  a  reasonable 
time  in  which  to  pay  it.  As  to  Chapman,  he  would 
have  to  pay  5/.  towards  the  expenses,  and  even  then 
he  would  be  21.  lOs.  in  pocket,  considering  that  he 
had  made  71.  10s.  out  of  the  boiler  when  he  sold  it 
to  Mr.  Wright. 

The  third  formal  investigation  to  which  we  may 
refer  was  held  at  Coventry,  respecting  an  explosion 
which  took  place  on  Friday,  July  3,  at  the  malleable 
iron  works  of  Messrs.  Floyd  and  Floyd. 

The  boiler  was  of  plain,  cylindrical,  externally- 
fired  construction,  flat  at  the  front  end,  and  cam- 
bered at  the  back.  It  was  23  ft.  long,  3  ft.  2  in.  in  di- 
ameter, made  of  plates  Vioin.  thick,  and  stated  to  be 
worked  at  30  lb.  pressure. 

The  shell  rent  longitudinally  at  the  side  in  the 
last  plate,  the  rent  extended  round  the  boiler  cir- 
cumferentially  in  an  irregular  line,  and  also  through 
the  rivets  of  the  back  end  seam.  The  last  belt  of 
plating  thus  detached  both  from  the  end  and  from 


the  main  portion  of  the  shell,  was  torn  into  two 
pieces,  wi  ich  were  blown  backward  a  short  dis- 
tance, while  the  back  end  plate  was  blown  through, 
and  over,  the  works,  and  deposited  in  a  garden  sixty 
yards  distant.  The  premises  were  almost  entirely 
demolished,  and  seven  persons  injured. 

Though  the  explosion  produced  great  havoc  the 
cause  was  extremely  simple,  and  one  which,  as  we 
have  repeatedly  pointed  out  in  similar  cases,  could 
readily  have  been  prevented  had  the  boiler  been 
carefully  examined.  The  plates  were  almost  wasted 
away  by  external  corrosion,  so  that  they  were  unfit 
to  sustain  even  the  comparatively  low  pressure  of 
30  lb. 

Mr.  Gough,  in  opening  the  case  for  the  Board  of 
Trade,  informed  the  Commissioners  that  the  boiler 
was  made  by  Mr.  Smith,  of  Bedworth,  in  1881,  and 
was  then  tested  to  70  lb.  It  was  made  to  the  order 
of  Messrs.  Starley  Brothers,  who  then  leased  the 
works.  In  1885  Messrs.  Starley  removed  and  left 
the  boiler  standing  idle  and  empty  until  September, 
1887,  when  Messrs.  Floyd  took  possession.  They 
called  in  a  man  named  Arthur  Deakin  to  make  an 
inspection.  A  portion  of  the  boiler  was  exposed  to 
the  weather,  and  during  rain  a  certain  quantity  of 
water  found  its  way  on  to  the  brickwork  in  which  it 
was  built.  The  boiler  was  not  insured,  nor  had  it 
been  examined  by  any  one,  with  the  exception  of 
Deakin,  who  made  inspections  from  time  to  time 
down  to  Easter,  1890,  and  though  he  knew  the 
boiler  was  exposed  to  damp  he  never  suggested 
to  the  owners  that  the  brickwork  should  be  taken 
down,  nor  did  he  even  remove  the  composition 
which  covered  the  shell  crown  in  order  to  examine 
the  plates.  The  boiler  was  used  for  six  hours  a  day 
at  a  pressure  of  25  lb.  to  30  lb.  At  about  8  o'clock 
on  the  morniug  of  July  3,  the  attendant  noticed 
that  the  pressure  gauge  indicated  25  lb.,  and  after 
opening  the  firedoor  he  went  to  another  part  of  the 
works,  when  almost  immediately  the  explosion  oc- 
curred, and  he  was  rendered  imconscious.  Six  other 
persons  were  more  or  less  injured,  but  fortunately 
there  was  no  loss  of  life. 

Evidence  was  given  by  the  boilermaker  and  by 
Mr.  Starley,  the  original  owner,  after  which  Mr.  E. 
A.  Floyd  gave  particulars  as  to  the  purchase  of  the 
boiler  and  the  price.  Mr.  Deakin,  he  said,  was  em- 
ployed to  overhaul  it  and  to  put  it  in  working  or- 
der, but  he  could  not  tell  what  sort  of  an  examina- 
tion he  made  or  what  condition  he  reported  it  to  be 
in,  but  his  firm  would  not  have  kept  it  in  work  had 
not  the  report  been  satisfactory.  Deakin  continued 
to  examine  the  boiler  at  intervals,  say  four  or  five 
times  a  year.  His  reports  were  verbal  and  were 
always  satisfactory.  One  of  the  firm's  annealers 
cleaned  the  boiler  out  every  six  weeks,  but  never 
reported  any  detects.  Witness  did  not  know  how 
old  the  boiler  was,  or  that  it  was  subject  to  damp- 
ness externally,  either  from  ram  or  from  leakage  at 
the  safety  valve.  The  brickwork  was  never  or- 
dered to  be  taken  down  or  the  composition  to  be 
removed.  They  thought  the  boiler  was  all  right 
and  that  it  would  stand  three  times  the  pressure 
put  upon  It. 

Mr.  Commissioner  Smith  inquired  whether  wit- 
ness had  ever  heard  that  boiler  explosions  had  oc- 
curred which  were  due  to  external  corrosion,  and 
on  witness  replying  that  he  had  not  heard  of  such 
cases,  Mr.  Smith  expressed  his  surprise. 

Mr.  Arthur  Deakin,  who  said  he  was  a  fitter  by 
trade  and  was  now  working  in  a  cycle  factory,  de- 
posed to  having  examined  the  boiler  up  to  Easter, 
1890.  In  1887  he  was  inside  it,  and  there  was  no 
sign  of  damp  about  the  brickwork.  He  sounded 
the  plates,  and  found  one  which  was  defective. 

By  the  Commissioner:  He  was  not  apprenticed  to 
a  boilermaker,  and  was  never  brought  up  to  the 
trade.  He  did  not  consider  it  necessary  to  remove 
the  brickwork  so  as  to  examine  the  plates.  He 
thought  once  in  ten  years  often  enough  to  take  the 
brickwork  away  for  that  purpose,  but  had  never 
suggested  to  Messrs.  Floyd  that  this  should  be  done_ 
The  firm  paid  him  to  instruct  their  engineer  as 
well  as  to  do  any  little  jobs  that  were  wanted,  and 
<'the  examination  of  the  boiler  was  lumped  in  with 
any  job."  He  had  not  suggested  that  any  one  else 
should  be  called  in  to  make  an  inspection.  He  had 
only  examined  one  other  boiler  beside  this. 

After  some  unimportant  evidence  by  other  wit- 
nesses, Mr.  Woodthorpe,  engineer-surveyor  of  the 
Board  of  Trade,  said  that  the  plates  at  the  back  end 


of  the  boiler  where  in  contact  with  the  brickwork 
were  almost  completely  eaten  away  by  external 
corrosion,  which  had  probably  been  going  on  ever 
since  the  boiler  was  first  laid  down.  The  brick- 
work covering  of  a  boiler  should  be  occasionally  re- 
moved, certainly  of  tener  than  once  in  ten  years.  In 
some  cases  ten  months  might  be  too  long. 

Mr.  Howard  Smith  gave  judgment.  So  far,  he 
said,  as  the  Court  could  ascertain,  no  proper  exam- 
ination had  ever  been  made,  and  they  considered 
that  owing  to  the  boiler  having  been  exposed  to  the 
weather  it  was  very  important  that  it  should  have 
been  examined  at  regular  periods.  It  was  clear 
that  Mr.  Deakin  had  not  sufficient  knowledge  to 
make  a  proper  inspection  of  any  boiler,  for  he  had 
had  no  experience,  as  he  had  only  examined  one 
boiler  during  his  lifetime.  The  Court  considered 
he  was  to  blame  for  taking  upon  himself  a  duty 
which  he  was  incompetent  to  perform.  For  ten 
years  the  boiler  had  been  exposed  more  or  less  to 
deterioration.  Messrs.  Floyd  did  not  employ  a 
competent  person  to  examine  it,  but  allowed  it  to 
be  used  without  proper  inspection,  which  was  a 
very  reckless  proceeding.  Many  cases  of  explosion 
due  to  external  corrosion  had  come  to  the  knowledge 
of  the  Court,  and  it  was  the  duty  of  people  who 
used  boilers  to  see  that  the  plates  were  in  good 
condition  where  covered  by  brickwork.  The  boiler 
had  been  very  much  neglected,  and  Mr.  E.  A.Floyd 
had  been  reckless  and  careless  with  regard  to  it 
He  was  therefore  to  blame  for  the  explosion.  The 
Court  would  make  no  order  against  Mr.  Deakin. 
More  than  a  year  had  passed  since  he  last  examined 
the  boiler,  and  they  thought  he  was  entitled  to  es- 
cape. With  regard  to  Mr.  Floyd,  they  had  taken 
all  the  points  he  had  urged  into  account.  He  had 
lost  money  by  the  explosion,  and  had  provided  for 
the  injured  employes  during  the  time  they  were 
laid  aside.  Therefore,  in  the  opinion  of  the  Court, 
the  justice  of  the  case  would  be  met  by  his  paying 
the  sum  of  251.  to  the  solicitor  of  the  Board  of  Trade 
towards  the  costs  of  the  investigation. 


FLANGING  AND  WELDING  BOILER  STEEL. 


Can  boiler  steel  be  satisfactorily  welded?  Is  any 
test  applied  on  the  individual  weld?  Has  the  weld 
to  bear  tension  when  the  boiler  is  at  work?  In  an- 
swering these,  experience  over  the  many  hundreds 
of  shell  welds  that  have  been  made  in  200  steel  boil- 
ers shows  that  Avith  ordinary  care  an  ordinarily 
good  workman  can  make  a  sound  Aveld  by  using  a 
best  Yorkshire  iion  glut,  and  we  have  never  had  a 
single  weld  show  leakage.  Perhaps  the  very  best 
test  of  all  that  could  be  applied  under  the  circum- 
stances is  applied  to  each  individual  weld,  viz.,  the 
Aveld  being  made  before  the  plate  is  flanged,  has  to 
stand  the  subsequent  flanging  in  the  hydraulic 
press,  and  it  seems  certain  that  if  it  were  a  mere 
surface  weld  it  would  divide  when  the  disturbance 
caused  by  the  flanger  came  upon  it.  With  regard 
to  tensional  stresses,  the  writer  wishes  to  be  very 
emphatic  in  disclaiming  any  application  of  the  ten- 
sional stresses  of  the  boiler  shell  to  the  Aveld.  The 
butt  straps  extend  to  the  very  edge  of  the  curve  of 
the  flange,  and  the  flange  itself  represents  an  extra 
amount  of  shell  material  given  in  beyond  what  is 
required  to  sustain  the  stresses  due  to  the  length  of 
the  boiler.  Even  this  flange  is  also  in  the  condition 
of  having  a  strap  passing  oxer  the  weld,  for  the  end 
plate  forms  a  good  practical  strap  to  the  flange.  To 
put  the  matter  another  way,  the  flange  of  the  shell 
forms  a  kind  of  strengthening  bead  at  the  edge  of 
the  plate,  adding  considerable  to  its  strength,  and 
greatly  reducing  liability  to  rupture  from  the  edge. 
The  Aveld,  therefore,  is  oily  exposed  from  beneatb 
the  straps  at  the  curve  of  the  flange,  where,  from 
the  form  of  the  plate,  it  is  very  strong,  and  where 
practically  it  has  nothing  to  do  but  secure 
steam  tightness.  An  eminent  engineer,  whose  views 
on  practical  matters  are  greatly  valued  by  this  in- 
stitution and  the  profession  at  large,  remarked,  in 
his  usual  original  way,  on  seeing  one  of  these  boil- 
ers:— "Suppose  you  saw-cut  the  weld  through  at  the 
part  where  it  is  exposed,  what  would  happen?  The 
boiler  would  not  burst,  for  the  stresses  are  securely 
carried  by  the  straps.  All  that  could  happen  would 
be  leakage." 

Will  heavy  boiler  steel  satisfactorily  stand  flang- 
ing to  a  right  angle?  Does  the  necessary  local  hea- 
ting seriously  injure  the  plate?   Are  the  plates  an- 
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nealed  after  flanging?  The  writer  is  of  opinion  that 
if  boiler  steel  cannot  be  flanged  at  right  angles  with 
a  fairly  large  radius  m  the  corner  when  red  hot, 
without  injury,  it  is  not  fit  to  build  boilers  with  at 
all,  and  since  he  has  now  flanged  about  1,000  large 
thick  shell  plates  without  returning  to  the  makers 
more  than  two  plates  Avhich  showed  slight  surface 
tearings  on  being  flanged,  he  has  no  hesitation  in 
saying  that  ordinarily  good  mild  boiler  steel  -will 
stand  this  flanging  in  a  perfectly  satisfactory  man- 
ner. With  regard  to  local  heating,  there  is  proba- 
bly a  great  dilierence  in  effect  on  the  plate  between 
heating  along  the  edge  and  heating  locally  towards 
the  middle  of  the  plate.  In  any  case  the  writer  a- 
gain  appeals  to  the  large  experience  he  has  now  had 
of  this  method  as  the  proof  that  no  damage  accrues 
to  the  plate.  It  does,  however,  seem  to  be  a  wise 
precaution  to  anneal  the  plate  after  the  welding  and 
flanging  is  completed,  and  before  any  riveting  is 
done,  and  therefore  these  shell  rings  are  lowered 
flange  downwards  into  an  annular  furnace,  heated 
to  a  red  heat,  and  allowed  to  remain  to  cool  down 
with  the  furnace. — Engineer  and  Iron  Trades'  Ad- 
vertiser, London. 


A   GOVERNOR   BOILED   TO  DEATH. 

Electrocution  is  a  better  way  to  execute  capital 
punishment  than  boiling,  we  should  say.  A  Per- 
sian governor  seems  to  have  been  legally  boiled  to 
death  for  embezzling. 

A  letter  from  Teheran  brings  a  queer  report  to 
the  effect  that  the  Shah,  having  become  much  en- 
raged against  Abdullah  Khauh,  the  governor  of 
Mazenderan,  condemned  that  ruler  to  the  terrible 
death  of  being  boiled  alive.  The  charge  against 
the  unfortunate  governor  was  that  he  had  embez- 
zled taxes  due  to  the  Shah's  treasury. 

The  truth,  it  is  alleged,  is  that  Abdullah  had  not 
embezzled  any  more  than  he  had  been  in  the  habit 
of  doing,  but  that  owing  to  poor  harvests  and  the 
poverty  of  the  peasants  he  did  not  keep  the  usual 
amount  for  the  Shah. 

This  greatly  enraged  the  monarch,  who  is  much 
in  need  of  money,  and  he  caused  Abdullah  to  be 
seized  and  brought  to  trial  before  the  council  of 
state,  which  unanimously  found  him  guilty  of  em- 
bezzlement and  found  him  worthy  of  death,  leaving 
the  sentence  to  be  passed  by  the  Shah.  The  latter, 
with  a  view  of  striking  terror  into  other  thieving 
governors,  ordered  that  Abdullah  should  be  boiled 
alive,  but  graciously  decreed  also  that  the  water 
should  be  boiling  hot  at  the  time  of  the  fatal  dip, 
ao  as  to  finish  him  as  quickly  as  possible.  The  sen- 
tence is  said  to  have  been  carried  out.  The  severe 
punishment  will,  it  is  supposed,  be  a  lesson  to 
other  governors  to  be  more  prompt  with  their  pay- 
ments. The  punishment  of  boiling  alive  has  been 
inflicted  in  Persia  before,  and  the  Persians  claim 
that  under  the  above  conditions  life  is  destroyed 
immediately  and  there  is  no  suffering. 


QUEER  ANTICS  OF  BOILERS. 


Such  LB  the  heading  of  a  short  article  in  Melull 
und  Einen  Zeilung,  which  says: — 

'•Boilers,"  said  the  president  of  a  steam  boiler 
company,  "are  as  mysterious  as  human  beings.  A 
man  will  die  suddenly  of  heart  disease  when  his 
health  seems  perfect,  and  a  boiler,  like  the  one  that 
exploded  in  Allentown,  Pa.,  just  a  year  ago,  may  be 
in  faultless  condition  up  to  the  moment  of  destruc- 
tion. That  boiler  had  been  thoroughly  cleaned 
and  inspected  a  couple  of  hours  before  it  burst  and 
killed  seven  men.  With  his  last  breath  the  wounded 
engineer  declared  his  ignorance  of  any  cause.  The 
interior  of  a  boiler,  when  there  is  only  a  moderate 
pressure  of  steam,  is  like  a  small  volcano,  boiling 
and  bubbling.  When  there  is  a  high  pressure,  say 
300  pounds  to  the  square  Inch,  everything  is  as  still 
as  death.  The  surface  of  the  water,  underneath  its 
invi.sible  but  crushing  weight  of  steam,  is  as  smooth 
as  a  mirror.  Increase  the  heat  a  few  degrees. 
Nothing  is  changed.  Throw  on  more  coal  and  then 
go  as  far  away  as  possible.  For  some  unknown 
reason,  at  some  uncertain  degree  of  high  tempera- 
ture, the  remaining  hot  water  In  that  boiler  will  be- 
come instantaneously  transmuted  into  steam,  and 
then  tho  crust  dI  the  earth  itself  could  not  hold  that 
struggling  demon." 


CORRESPONDENCE. 


Correspondents  who  do  not  want  their  names 
published  are  perfectly  welcome  to  use  any  desig- 
nation they  please.  But  nom  de  plumes  should  al- 
ways be  accompanied  by  the  i^roper  name  and 
address,  lor  the  editor's  own  information,  in  order 
that  we  may  know  that  some  reliable  brother  is 
responsible  for  what  is  published. 

How  to  Organize  the  D.  of  F. 

To  the  Editor  of  the  American  Engineer: 

SiE: — In  your  issue  of  August  22nd,  the  question 
"How  to  organize  theD.  of  F."  was  asked  by  one  of 
our  engineers'  wives,  Mrs.  Frank  Peerman. 

In  reply  will  say  I  am  very  happy  that  Mrs.  Peer- 
man  has  asked  the  question. 

The  object  of  our  Order  can  be  seen  by  the  fol- 
lowing 

DECIi.UiATION  01-'  I'BIXCIPLES. 

This  organization  shall  be  composed  of  the  wives, 
widows  and  mothers  (if  widows),  daughters  and  sis- 
ters (if  unmarried  and  over  sixteen  years  of  age),  of 
members  of  The  American  Order  of  Steam  Engi- 
neers. 

The  objects  of  this  organization  shall  be  the  fur- 
therance of  sociability  and  to  aid  the  American  Or- 
der of  Steam  Engineers  in  carrying  out  its  great 
principles  and  objects. 

The  great  aim  of  this  organization  shall  be  to  give 
all  moral  and  material  aid  in  its  power  to  its  mem- 
bers, to  educate  its  members  socially,  morally  and 
intellectually,  and  to  assist  each  other  in  case  of 
sickness  or  distress,  and  render  all  aid  possible  to 
members  of  both  orders. 

AH  engineers  in  good  standing  may  become  hon- 
orary members,  but  shall  hold  no  office,  have  no 
vote  or  voice,  unless  called  upon  by  the  Matron. 

Five  active  members  constitute  a  quorum. 

If  there  is  any  other  information  or  questions 
please  do  not  hesitate  to  ask  them. 

I  sincerely  hope  every  engineer  will  give  the  ladies 
a  helping  hand  in  this  work. 

Do  not  discourage  them,  but  help  them  in  every 
way. 

I  remain  yours  in  Friendship,  Protection  and  Re- 
Uef, 

Miss  Maey  E.  Deas, 

8  Harrison  St.,  Bridgeport,  Conn. 

Dr.  Blue  Blazer  Criticized. 

Editor,  American  Engineer: — 

Will  you  kindly  give  me  space  to  make  a  short  re- 
ply to  the  letter  of  Dr.  Blue  Blazer  in  the  "American 
Engineer"  of  July  25th?  This  would  have  received 
attention  sooner,  but  the  writer  has  been  absent 
from  home,  and  could  not  give  it  attention. 

Yes,  the  writer  was  there  and  didn't  miss  the  fun 
either.  How  very  fortunate  that  I  was  there,  the 
idea  of  any  one  casting  reflections  on  Ero.  Cowles, 
especially  one  who  left  his  wife  and  baby  at  home 
and  gave  so  much  attention  to  a  certain  blue 
blazer. 

I  also  beg  to  differ  with  Dr.  B.  B.'s  prophesy  re- 
garding Bro.  Cowles'  future,  as  I  deem  it  impossible 
for  him  to  have  other  than  a  calm  and  peaceful 
life,  and  believe  him  to  be  the  right  man  in  the 
right  place  as  manager  of  the  organ  of  the  A.  O.  of 
S.  E. 

The  writer  was  very  much  impressed  with  the 
convention,  and  trusts  that  before  the  Chicago 
meeting,  in  '93,  Dr.  B.  B.  will  have  his  "ruffled 
feathers  smoothed,"  and  think  more  favorably  of 
the  A.  0.  of  S.  E.  from  the  Supreme  Chief  to  the 
delegates,  etc.,  and  be  ready  to  admit  that  the  Or- 
der is  level  headed  in  the  selection  of  delegates,  etc. 

I  «-onder,  if  Dr.  B.  B.  was  a  delegate,  in  what 
mental  condition  could  the  council  have  been  that 
sent  him'!  However,  seriously,  we  had  lots  of  fun 
at  Bro.  B.  B.'s  expense,  financially  and  otherwise, 
and  we  appreciate  his  desire  to  make  it  pleasant  for 
all.  So,  with  pleasant  memories  of  the  convention, 
and  the  hope  to  attend  the  Chicago  meeting  in  '93, 
and  with  thanks  to  the  editor  for  the  space  used. 
Very  truly. 
That  "EiiEOANT  Ladt  from  Rochestek." 

Old  Slide  Valve  and  Corliss  Engines. 

To  the  Editor  of  the,  American  Engineer: 
Sib:— This  Old  Slide  Valve  vs.  Corliss  question  is 


getting  exciting;  although  engineers  don't  often 
get  excited  as  a  rule. 

Now,  Old  Slide  Valve  says  he  can  prove  th'tGOm. 
e.  p.  is  economical.    If  he  can,  why  don't  he? 

Old  Reliable's  argument  is  good  enough;  but  he 
doesn't  say  what  kind  of  engineers  were  in  the  con- 
fectionery and  coffee  plants.  Perhaps  the  coffee 
firm  had  an  engineer  that  didn't  attend  to  business; 
and,  on  the  other  hand,  the  confectionery  engineer 
may  have  been  A  1.  And  again,  ten  days  for  repairs 
is  a  long  time  in  a  city  like  St.  Louis;  why,  they 
could  have  built  a  new  engine  in  that  time. 

I  have  run  all  kinds  of  engines,  and  I  find  that 
the  Corliss  is  most  powerful,  the  easiest  to  handle, 
and  m  every  respect  the  best  engine  of  the  two.  I 
think  if  0.  S.  V.  would  use  a  little  more  emery  cloth 
and  tripoli,  and  not  so  much  i)aint,  he  can  make  a 
"dude"  of  his  engine.  Now  let  some  of  the  boys 
talk.  If  they  were  all  like  the  Recording  Engineer 
of  Kensington  Council  (No.  3)  they  would  get  there. 
Anyway  for  a  steady  running,  hard  pulling  engine 
give  me  the 

OliD  COKLISS. 


The  Ball  Game. 

'To  the  Editor  of  the  American  Eng  ineer: 

Sir:— You  have  had  reports  of  that  great  ball 
game  between  Kensington  No.  3  and  Southwark  No. 
4,  Pa . ,  at  Brandywine  Springs.  But  you  don't  seem 
to  have  heard  anything  of  the  horse  race  between 
Bros.  Dawsjn  and  Williams  of  Delaware  County 
Council  No.  U.  Well,  I  will  tell  you;  but  don't  give 
me  away. 

The  two  brothers  mentioned  visited  Speak  Easy 
pretty  often.  Dawson  commenced  to  blow  about  a 
horse  he  has  that  can  trot  inside  of  2^;  and  Wil- 
liams said  he  could  procure  one  to  beat  that.  Fi- 
nally they  agreed  to  run  a  race  on  hobby  horses. 
Dawson  was  defeated.  Then  r)oth  had  some  ginger 
ale  to  drown  their  sorrow,  when  Bro.  Dawson's 
watch  jumped  out  of  his  pocket;  but  it  was  caught, 
right  on  the  wing,  b.y  Bro.  Williams,  who  returned 
it  to  the  owner.  Then  all  the  brethren  from  Phila- 
delphia pulled  out  their  watches  to  see  if  each  was 
all  right.  All  was  serene.  Then  there  was  great 
rejoicing  followed  by  more  ginger  ale. 

All's  well  that  ends  well. 

BiiOW  Off. 


Kalamazoo  Council,  No.  7,  Mich. 

To  the  Editor  of  the  American  Engineer: 

Sir:— Fred  F.  Unckrich  has  been  elected  chief 
engineer  of  Kalamazoo  Council,  No.  7,  Mich.  And 
we  are  progressing  swimmingly. 

J.  E.  McEntee,  Cor.  Engr. 


Jas.  Bingham  Expelled, 
To  the  Ed.  American  Engineer: 

Sir: — Please  announce  that  Bro.  Jas.  Bingham 
has  been  expelled  from  the  Maple  City  Council,  No. 
5,  Pa.,  for  non-payment  of  dues. 

W.  E.  Cook,  Cor.  Engr. 


Resolutions  of  Sympathy. 
To  the  Ed.  American  Engineer: 

We,  the  members  of  Maple  City  Council,  No.  5, 
of  Adrian,  Michigan,  are  called  upon  to  perform  the 
painful  duty  of  recording  the  death  of  the  son  of 
Brother  S.  S.  Garns,  aged  5i  years,  which  occurred 
at  Toledo,  Aug.  7th,  by  being  run  over  by  an  ice 
wagon,  whereby  the  Council,  atits  regular  meeting, 
adopted  these  resolutions: 

Whereas,  Jt  has  pleased  the  Supreme  Ruler  of 
the  Universe  to  remove  from  our  midst  the  son  of 
Brother  Garns;  therefore  be  it  thus 

Resolved,  That  the  American  Order  of  Steam  En- 
gineers, of  Adrian,  extend  our  sympathy  to  the  be- 
reaved father  and  mother,  during  this  their  hour  of 
sorrow;  and  be  it  also 

Resolved,  That  a  copy  of  this  be  sent  to  the 
American  Engineer,  for  publication,  and  a  copy 
spread  on  our  minutes,  and  also  sent  to  the  be- 
reaved family. 

M.  G.  Gippert, 
W.  E.  Cook, 
T.  C.  Roberts, 
Committee. 
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THE  STEAM  JACKET. 

Au  excliauge  pertiuently  states  that  oue  of  the 
vexed  questious  iu  steam  engiuoeriag  to-day  is  of 
Jiow  mucli  use  is  the  steam  jacket.  Some  author- 
ities say  it  i  1  a  valuable  additiou  to  a  steam  engine, 
others  that  it  makes  uo  appreciable  dilt'erence  iu 
economy,  and  others  still  that  it  is  a  source  of  pos- 
itive loss.  To  the  best  of  oai-  knowledge  the  bal- 
ance of  opinion  is  now  in  favor  of  doing  without  a 
jacket,  yet,  in  large  slow  running  engines  there  can 
be  uo  doubt  about  the  gain  iu  using  jacketing,  it 
provides  a  very  useful  means  of  warming  up  the 
engines,  but  t  j  heat  jackets  with  Iresb  steam  and 
taking  into  account  the  complications  in  connec- 
tion therewith,  the  balance  in  economy  will  bo  found 
on  the  side  of  the  uujacketed  engine  and  in  con- 
firmation of  this  view  we  may  say  that  more  than 
half  of  the  ocean  engiues  are  uujacketed. — Marine 
Engineer. 


Lieutenant  Hunt's  article  on  "The  Steamship 
Lines  of  the  World,"  in  Scribner's  Magazine,  for 
September,  is  a  very  compact  account  of  the  great 
ocean  routes  of  travel  which  connect  the  principal 
ports  of  the  world,  with  a  description  of  the  vary- 
ing comforts  and  luxuries  of  the  steamers,  and  life 
on  board  and  the  striking  features  of  strange  ports. 
This  article  combines  the  interest  of  a  narrative  of 
travel  with  au  immense  amount  of  condensed  in- 
formation in  regard  totime,distaucesaud  coit,which 
everyone  who  travels,  or  hop»s  to  travel,  will  be 
glad  to  find  available  in  so  small  a  compass  as  a 
single  magazine  article.  There  are  a  number  of 
attractive  illustrations,  a  chart  of  the  world  show- 
ing the  principal  steamship  routes,  and  several  sta- 
tistical tables.  The  author  has  traveled  over  most 
of  the  great  routes  described,  and  has  the  further 
advantage  of  being  connected  with  the  naval  intel- 
ligence office  in  Washington,  where  all  the  facts  in 
regard  to  maritime  affairs  are  collected. 


MODELOFAN  IMPROVED  MARINE  ENGINE. 

The  following  description  of  the  model  is  from 
tho  Locomotive: 

It  is  only  a  few  years  since  the  compound  con- 
densing engine  was  considered  the  best  possible 
engine  for  marine  use;  but  already  the  triple  ex  • 
pansion  engine  has  replaced  it  iu  the  better  class 
of  sen-going  vessels,  and  many  comparatively  new 
and  costly  compound  engines  are  being  taken  out 
and  replaced  by  the  more  economical  triple  expan- 
sion ones.  It  seems,  furthermore,  to  be  only  a 
question  of  time  when  these  in  turn  will  give  way 
to  the  quadruple  expansion  engine,  in  which  steam 
is  expanded  in  four  cylinders  and  then  passed  into 
the  condenser. 

Mr.  Frank  Chaese,  in  the  employment  of  the 
Hartford  Steam  Boiler  Inspection  and  Insurance 
Company,  has  just  completed  a  working  model  of 
an  engine  of  this  kind,  which  weighs  about  thirt.y 
Ijounds  and  contains  upwards  of  three  thousand  six 
Uuudred  parts.  The  high-pressure  cylinder  is  i 
inch  in  diameter,  tlie  first  intermediate  cylinder  is 
li  inches  in  diameter,  the  second  intermediate  2 
inches,  and  the  low-ijressure  cylinder  2  13-16  inches. 
The  stroke  is  1£  inches,  and  the  engine  is  designed 
to  make  130  revolutions  a  minute  and  run  under  a 
boiler  pressure  of  2U0  i^ounds  to  the  square  inch. 
All  the  cylinders  are  provided,  top  and  bottom, 
with  relief  valves  of  ample  area,  with  pipes  for  at- 
taching indicators,  and  with  cylinder  drain  cocks. 

The  engine  has  two  cranks  set  at  right  angles,  the 
forward  one  connecting  with  the  piston  rod  from 
the  high-pressure  and  first  intermediate  cylinders, 
while  the  aft  crank  connects  with  the  piston  rod  of 
the  second  intermediate  and  low-pressure  cylin- 
ders. All  of  these  cylinders  are  jacketed  witu  live 
steam,  which  enters  the  jacket  at  boiler  iiressure 
and  is  dipped  into  the  condenser.  In  starting  up 
the  engine  the  jacket  valve  is  first  opened  and 
steam  blown  through  into  the  condenser.  This 
heats  the  cylinders  up  to  the  working  temperature, 
and  facilitates  getting  the  condenser  into  operation. 
Outside  of  the  steam  jackets  there  is  au  air  space, 
and  then  comes  a  nou-conductlug  jacket  of  asbes- 
tos, while  outside  of  all  there  is  a  neat  wooden  lag- 
ging comx'osed  of  alternate  strips  of  mahogany  and 
white  maple.  Tlie  cylinders  being  arranged  iu 
Ijairs,  tandemwise,  and  the  engine  being  vertical, 


tail  rods  were  not  considered  essential,  especially 
as  the  stuffing  boxes  have  very  long  sleeves,  as  will 
appear  later  on.  The  piston  fits  the  cylinder  near- 
ly steam  tight,  but  two  grooves  are  cut  in  each  and 
packing  rings  with  a  diagonal  slit  are  sprung  into 
them. 

The  usual  way  to  secure  the  pistons  of  marine  en- 
gines to  the  rods  is  to  make  the  rods  slightly  conic- 
al where  the  pistons  come,  and  fasten  the  pistons 
securely  down  on  the  tapering  part  by  means  of  jam 
nuts.  The  objections  to  this  model  are  that  the 
piston  cannot  be  adjusted  after  setting  up  the  en- 
gine, and  in  case  of  accident  or  other  emergency, 
they  cannot  readily  be  removed.  In  Mr.  Chaese's 
engine  an  attempt  has  been  made  to  overcome 
these  objections  by  fitting  the  piston  to  a  collar, 
which  is  adjustable  to  some  extent  on  the  rod,  and 
from  which  the  piston  may  be  readily  removed. 

The  stuffing  b  )xes  on  the  crank  ends  of  the  low  er 
cylinders  do  not  differ  materially  from  those  now 
m  use;  but  a  special  arrangement,  having  distinct 
advantages  over  the  o/dinary  stuffing  boxes,  has 
been  provided  between  the  upper  and  lower  cyliu- 
ders.  A  long  sleeve  that  fits  over  tne  piston  rod  is 
bolted  to  the  lower  head  of  the  upper  cylinder.  On 
the  upper  head  of  the  lower  cylinder  a  split  stuffing 
box  is  bolted,  which  may  be  entirely  removed  from 
the  rod  if  desired.  The  bottom  of  this  stuffing  box 
consists  of  a  spilt  collar,  which  fits  arouud  the  pis- 
ton rod,  and  may  also  be  readily  removed.  The 
long  sleeve  that  projects  downward  from  the  upper 
cylinder  passes  through  the  gland  of  the  lower 
stuffing  box,  and  packing  is  inserted  in  the  box  in 
such  a  manner  that  it  presses  downward  against  tho 
split  collar  referred  to  above,  inward  against  the 
piston  rod  and  the  long  sleeve,  upward  against  the 
gland  and  the  lower  end  of  the  sleeve,  and  outward 
against  the  split  stuffing  box.  All  the  cylinders 
and  valve  chambers  are  fitted  up  in  this  way,  and 
the  arrangement  is  effective  and  simple,  since  it 
dispenses  with  one  entire  set  of  stuffing  boxes.  B.y 
removing  the  split  stuffing  box  and  the  split  collar 
about  the  rod,  the  upper  head  of  the  lower  cylin- 
der, for  instance,  may  be  raised  until  it  rests  against 
the  lower  head  of  the  upper  cylinder;  and  the  pis- 
tons and  valves  may  be  readily  reached  for  examin- 
ation, adjustment  or  repairs. 

The  upper  cylinders  and  valves  are  ke^jt  at  the 
proper  distance  from  the  lower  ones  by  six  columns, 
which  are  secured  by  means  of  set  screws  let  into 
their  ends.  By  removing  the  two  screws,  any  one 
of  these  columns  may  be  taken  out  to  allow  of  the 
removal  of  pistons,  or  for  giving  greater  facility  of 
access  when  packing. 

The  engine  has  no  receivers,  the  valves  and  noz- 
zle being  of  sufficient  size  to  serve  this  purpose. 
The  valves  are  of  the  piston  form,  the  upiier  pistou 
being  slightly  larger  than  the  lower  one,  so  that 
when  the  engine  is  In  operation  the  pressure  of 
steam  on  this  excess  of  area  balances  the  weight  of 
the  valve,  spindle,  and  rods  attached.  The  cranks 
are  set  at  90°,  and  the  eccentrics  (of  which  there  are 
four)  are  at  120°  with  the  cranks.  Three  of  the  ec- 
centrics are  keyed  on,  as  usual;  but  the  fourth  ec- 
centric, which  is  used  on  the  forward  or  high- 
pressure  engine  in  going  ahead,  is  attached  to  a 
projection  from  the  shaft  by  means  of  a  long  screw 
with  two  nuts,  and  the  lead  of  this  eccentric  may 
be  changed  by  varying  the  position  of  these  nuts 
on  the  thread. 

The  reversing  gear  of  the  engine  is  operated  by 
steam.  It  consists  of  a  pair  cylinders  arranged  as 
in  a  pump,  the  upijor  one  of  which  is  supplied  with 
steam  by  means  of  a  two-way  valve,  so  that  live 
steam  can  be  admitted  to  either  side  of  the  piston. 
The  lower  cylinder  is  filled  with  oil,  and  a  passage 
runs  from  the  upper  side  of  its  pistou  to  the  under 
side  of  it.  In  this  side  passage  is  a  valve  which 
locks  the  reversing  gear  when  it  is  closed.  The 
piston  rod  of  this  oil  pump  is  attached  to  the  lever 
that  controls  the  links,  and  the  mode  of  operating 
the  gear  is  as  follows:  The  valve  in  the  oil  passage 
is  closed  and  steam  is  turned  on  in  the  upper  cylin- 
der. The  oil  valve  is  now  opened  quickly  or  slowly 
according  as  it  is  desired  to  reverse  the  engine 
quickly  or  slowly.  In  event  of  accident  to  the 
steam  reversing  gear,  a  small  force-pump,  to  be 
worked  by  hand,  is  provided,  which  draws  oil  from 
one  end  of  the  oil  cylinder  and  forces  it  into  the 
otuer  end,  thus  shifting  the  link  lowly  in  the  same 
manner  that  the  steam  mechanism  does.    The  pass- 
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ages  for  oil  and  steam  are  cast  in  the  body  of  tho 
reversing  gear,  so  as  to  do  away  with  piping.  By 
the  method  of  suspension  of  the  link  and  block  a 
sort  of  parallel  motion  is  attained,  which  greatly 
lessens  the  slipping  of  the  block,  and  gives  a 
quicker  admission  and  cut-off. 

The  piston  rods  are  screwed  into  the  cross  heads, 
and  are  provided  with  jam  nuts,  so  that  they  can  be 
removed  if  necessary.  The  shoes  are  broad  and 
long,  and  are  provided  at  their  lower  ends  with 
brushes  that  driii  into  oil  boxes  and  keep  the  slides 
oiled.  Ample  means  of  lubrication  are  provided  at 
all  points.  'Ihe  bearing  against  which  the  wear 
comes  in  going  ahead,  has  a  detachable  plate,  so 
that  it  can  be  removed  in  case  of  wear.  One  leg  of 
the  frame  supporting  the  engine  is  utilized  as  au 
oil  reservoir,  and  to  the  front  of  this  leg  a  revolu- 
tion-counter IS  secured. 

The  condenser  has  2C0  square  inches  of  surface, 
and  is  very  efficient.  Water  circulates  through  tho 
tubes  and  all  around  the  condensing  space.  Feed 
water  is  taken  from  the  hot  well  by  two  pumps  op- 
erated by  side  levers  from  tho  engine,  either  one  of 
which  has  sufficient  capacity  to  supply  the  boilers. 
Each  pump  has  au  air  cnamber  and  a  relief  valve, 
so  that  if  the  boiler  valves  are  closed  the  feed  pipes 
will  not  be  ruptured.  The  pump  cylinders  are 
considerably  below  the  level  of  the  water  in  the  hot 
well,  so  that  they  will  take  boiling  water  if  neces- 
sary. To  provide  for  the  loss  of  water  that  un- 
avoidably occurs,  there  is  a  jjassage  betweeu  the 
steam  and  water  spaces  of  the  condenser,  in  which 
a  valve  is  placed.  All  the  pumps  have  pet  cock8,so 
that  the  engineer  may  assure  himself  that  they  are 
working  properly.  The  circulating  pump  is  double- 
acting,  and  is  made  larger  than  usual  in  order  that 
an  ample  supply  of  condensing  water  may  be  had, 
even  when  tlie  ship  is  in  tropical  latitudes.  Pipes 
are  dispensed  with  about  the  engine  wherever  this 
is  possible.  The  bilge  pumps  are  by  the  side  of  the 
circulating  pumps,and  are  operated  by  the  same  side 
levers.  The  hot  well  is  provided  with  an  escape 
pipe  for  vapor,  a  manhole  for  cleaning,  and  a  glass 
gauge  for  showing  the  height  of  water.  On  the  bot  - 
lom  of  the  condenser  is  a  snifting  valve,  which  pre- 
vents the  v/ater  from  backing  uij  in  the  condenser 
and  choking  the  engine.  The  condenser  is  made 
in  a  single  casting,  as  the  bed  of  the  engine  itself, 
and  it  is  jirovided  with  mudholes  and  large,  easily 
accessible  end  doors  for  getting  at  the  water  side, 
and  with  a  manhole  for  getting  at  the  steam  side. 

The  crank  shaft  is  in  two  sections,  exactly  alike. 
Where  these  sections  come  together  they  are 
flanged,  and  are  secured  together  b.y  a  dowel, which 
can  be  removed  readily  in  case  it  is  desired  to  sep- 
arate the  forward  and  aft  engiues.  The  bearings 
have  brass  bushings  anc  oil  boxes  and  a  water  ser- 
vice leads  from  tne  circulating  side  of  the  conden- 
ser, for  use  in  cooling  the  bearings  should  they  be- 
come heated  in  spite  of  the  abundant  provisions 
for  lubrication.  All  bearing  surfaces  are  made  un- 
usually large. 

Just  back  of  the  aft  main  bearing  a  large  gear 
wneel  is  secured  to  the  shaft,  which  engages  with  a 
worm  driven  by  an  auxiliary  engine,  entirely  dis- 
tinct from  the  main  engine,  which  can  be  readily 
thrown  in  and  out  of  gear.  This  device  is  very  ser- 
viceable when  it  is  desired  to  turn  the  main  shaft 
slightly,  so  as  to  gain  access  more  freely  to  the 
parts  in  cleaning  up  and  reiiairing.  This  auxiliary 
engine  is  double-acting  and  has  two  steam  cylin- 
ders working  on  cranks  set  at  right  angles.  It  has 
no  eccentrics,  links,  or  connecting  rods,  and  its 
valves  are  operated  in  a  very  simple  manner  by 
cams  on  the  shaft.  It  is  reversed  by  reversing  the 
steam  by  means  of  a  two-way  valve.  In  addition  to 
the  two  steam  cylinders,  it  has  a  pair  of  water  cyl- 
inders, so  that  by  throwing  the  worm  out  of  gear  it 
may  be  used  as  a  powerful  feed  pump,  bilge  pump, 
circulating  pump,  donkey  pump,  etc.,  as  necessity 
may  require. 

We  have  now  to  consider  its  disconnective  feat- 
ures. In  case  the  forward  engine  breaks  down  from 
any  cause,  steam  is  first  shut  off  entirely.  The  for- 
ward and  aft  engines  are  then  separated  by  remov- 
ing the  dowel  that  unites  the  two  lengths  of  shaft 
on  Avhich  ihey  operate.  The  valve  between  tho 
two  intermediate  cylinders  and  the  throttle  valve 
into  the  high  pressure  cylinder  are  next  closed, 
and  the  auxiliary  engine  for  turning  the  sfiaft  in 
dock  is  pressed  into  service  as  a  circulating  pump. 
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Steam  is  then  turned  on  to  the  second  intermediate 
and  low- pressure  cylinders  tlirough  a  reducing  valve 
and  the  aft  engine  is  run  as  a  compound  condens- 
ing engine.  It  should  be  said  that  this  reducing 
valve  IS  serviceable  in  starting  up  the  large  engine 
at  all  times,  until  a  proper  flow  of  steam  is  estab- 
lished tlirough  the  cylinders.  A  blow -through 
pipe  to  the  low-pressure  cylindei  is  also  provided, 
so  that  the  engineer  can  admit  a  little  live  steam 
iuto  this  cylinder  if  he  considers  it  desirable  to  do 
so,  at  any  time. 

in  case  it  is  the  aft  engine  that  breaks  down, 
steam  is  first  shut  off  as  before,  and  the  connecting 
rod  from  the  low-pressure  cylinder  is  removed  fr«m 
the  crank-pin  and  secured  in  an  out-of-the-way  po- 
sition. The  valve  between  the  two  intermediate 
cylinders  is  closed,  and  connection  is  made  between 
the  first  intermediate  steam  chest  and  the  conden- 
ser. The  auxiliary  engine  is  then  used  as  an  air 
pump.  Upon  opening  the  throttle  valve  once  more 
the  forward  engine  runs  as  a  compound  condensing 
engine. 

The  thrust-block,  instead  of  being  made  in  the 
usual  form,  with  collars  running  in  grooves,  is  pro- 
vided with  conical  rollers  which  run  in  oil,  and  have 
very  little  friction. 

The  engine  we  have  described  is  made  to  repre- 
sent an  ideal  engine  of  the  following  dimensions,  on 
a  scale  of  ^  inch  to  the  foot:  Diameter  of  cylinders, 
high- pressure,  14";  first  intermediate,  22";  second 
intermediate,  32";  low-pressure,  45";  stroke,  28  '. 
Boiler  pressure,  200  pounds;  speed,  130  revolutions 
a  minute;  condenser  surface,  7u0  square  feet.  When 
the  engine  is  in  full  gear,  steam  is  cut  off  at  half 
stroke  in  the  forward  engine,  and  at  five-eighths  m 
the  aft  engine. 

The  engine  takes  up  very  little  room  fore  and  aft. 
All  parts — connecting  rods,  valve  stems,  eccentrics, 
etc., — are  in  duplicate,  and  are  all  readily  accessible 
for  repairs. 

Mr.  Chaese's  engine  is  on  exhibition  at  the  home 
oflSce  of  this  company,  and  any  of  our  friends  who 
would  like  to  see  it  are  invited  to  come  and  do  so. 


TO  rOLORADO  VIA  BURLINGTON  ROUTE. 


ONLy  ONE  NIGHT  ON  THE  ROAD. 

Leave  Chicago  at  1:00  P.  M.,  or  St.  Louis  at  8:25 
A.  M.,  and  arrive  Denver  6:15  P.  M.  the  next  day. 
Through  Sleeper.-,  Chair  (;ars  and  Dining  Cars. 
All  Railways  from  the  East  connect  with  these 
trains  and  with  similar  trains  via  Burlington  Route 
to  Denver,  leaving  Chicago  at  6:10  P.  M.,  St.  Louis 
8:15  P.  M.,  and  Peoria  at  3:20  P.  M.  and  8:00  P.  M. 
All  trains  daily. 

Tourist  tickets  are  now  on  sale,  and  can  be  had 
of  ticket  agents  of  all  roads  and  at  Burlington 
Route  depots  in  Chicago,  Peoria  and  St.  Louis. 

There  is  no  better  place  than  Colorado  for  those 
seeking  rest  and  pleasure. 


WORLD'S   FAIR  NOTES. 


It  is  reported  that  the  Prince  of  Wales,  Emperor 
William  of  Germany,  and  the  Shah  of  Persia  all 
aerionsly  contemplate  visiting  the  World's  Fair  in 
1893. 

The  managers  of  the  great  naval  exhibition  at 
Chelsea,  England,  have  consented  to  allow  the 
model  of  Nelson's  ship,  the  Victory,  to  be  trans- 
ferred to  the  Columbian  Exposition. 

More  than  $5,000,000  of  Exposition  work  is  now 
contracted  for  and  is  la  progress. 

A  movement  has  been  inaugurated  by  the  Sons  of 
the  Revolution  in  New  York  to  have  October  12th 
celebrated  throughout  the  world  each  year  as  "Dis- 
covery Day." 

The  #10,000  painting  of  Christopher  Columbus, 
executed  by  the  famous  Moro  in  1540,  and  pur- 
chased in  London  by  Charles  F.  Gnnther,  has  ar- 
rived at  the  custom  house,  Chicago,  and  will  be 
displayed  at  the  Fair. 

The  Sultan  of  Zanzibar  has  decided  to  make  an 
extensive  exhibit,  and  a  request  for  space  has  been 
cabled. 

Massachusetts  will  devote  $10,000  to  its  educa- 
tional exhibit.  The  State's  entire  appropriation  is 
»75,000, 

An  Interesting  collection  from  Asiatic-Russian 
provinces  in  being  exhibited  on  the  Champs  Elysee 


in  Paris,  and  it  is  said  will  be  taken  to  Chicago  in 
1893.  The  exhibition  is  in  charge  of  Gen.  Annen- 
koff,  sou  of  the  Princess  Dolgorouki  (morganatic 
wife  of  Alexander  11),  who  is  the  head  of  the  great 
trans-Caucasus  railway  into  Turkestan  and  Afghan- 
istan. The  collection  comprises  natural  products 
of  Central  Asia,  and  arms,  clothing,  jewels,  and 
household  articles  of  the  various  j^rovinces,  as  well 
as  a  panorama  of  a  battle  in  Turkestan,  with  ."cenic 
illustrations  of  the  snow-capped  mountains. 

At  Virginia's  World's  Fair  convention,  held  at 
Pulaski,  it  was  shown  that  the  people  of  the  "O'd 
Dominion"  are  not  lacking  in  interest  in  the  Colum- 
bian Exposition,  but,  on  the  contrary,  are  deter- 
mined to  be  worthily  represented.  The  feeling  was 
nearly  unanimous  in  favor  of  asking  the  Legislature 
to  make  an  appropriation  of  not  less  than  $100,000. 

The  Exposition  European  Commission,  embrac- 
ing Messrs.  Butterworth,  Handy,  Bullock,  Lindsay, 
and  Peck,  is  receiving  very  marked  attention  in 
European  capitals  and  other  cities,  and  every- 
where exceiJtional  courtesies  have  been  extended. 
The  Commission  is  doing  a  wonderful  amount  of 
good  to  the  Exposition  in  arousing  interest  abroad 
and  insuring  extensive  participation  by  foreign 
nations. 

Lieut.  Frederick  A.  Ober.  one  of  the  Special  Com- 
missioners to  South  America,  has  written  that  he 
has  secured  in  San  Domingo  photographs  of  the 
bones  alleged  to  be  those  of  Christopher  Columbus. 
He  is  inclined  to  question  that  the  remains  are  gen- 
uine. He  has  also  made  a  facsimile  of  the  historic 
cross  of  one  of  the  cathedrals  in  that  city  from 
material  that  was  put  in  the  building  in  1514.  These 
and  many  other  relics  he  will  bring  to  the  Exposi- 
tion. 

Guatemala  has  appropriated  $!100,000  in  gold  for 
its  exhibit  at  the  Exposition,  and  $20,000  additional 
for  its  building. 

Col.  Fred.  Brackett,  chief  clerk  of  the  Treasury 
Department,  has  been  appointed  special  agent  of 
the  department,  under  Section  12  of  the  World's 
Fair  Act,  relating  to  the  admission  of  foreign  goods 
intended  for  exhibition  at  the  Fair.  He  will  estab- 
lish in  London  a  bureau  of  information  for  the  ben- 
efit of  intending  exhibitors,  where  he  will  supply 
to  all  applicants  information  relative  to  the  meth- 
ods of  shipment  and  entry  of  goods  intended  for 
exhibition  at  Chicago,  routes  and  cost  of  transpor- 
tation, methods  of  caring  for  goods  unaccompanied 
by  agents,  regulations  for  returning  the  same  to 
exhibitors,  etc. 

Of  the  106  counties  in  Kansas  eighty-five  have  or- 
ganized World's  Fair  associations  for  the  purpose 
of  raising  theirapportionment  of  the  $100,000  which 
Kansas  started  out  to  provide  for  its  representation 
at  the  Exposition.  Twenty-two  counties  have  al- 
ready raised  their  full  share. 

Lieut.  H.  R.  Lemly,  the  Special  Commissioner  of 
the  Exposition  at  Colombia,  writes  that  a  typical 
orchestra  from  that  country,  consisting  of  ten  mu- 
sicians, playing  their  native  instruments,  which  are 
unlike  those  of  any  other  people,  has  been  organ- 
ized. It  will  appear  in  Chicago  during  the  Exposi- 
tion, in  connection  with  the  exhibit  from  the  Re- 
public of  Colombia. 

Chief  Fearn  has  received  a  letter  from  Consul- 
General  Frank  Mason,  at  Frankfort-on-Main.  He 
.says  he  has  recently  visited  the  old  town  St,  Die,  in 
France,  where  was  published  the  "Cosmographia 
Introductio,"  the  book  which  gave  America  its 
name.  He  says  he  is  collecting  rare  manuscripts 
in  relation  to  the  discovery  of  America,  and  other 
valuable  relics  and  will  show  them  at  the  Exposi- 
tion. 

The  Territorial  convention  of  the  Liberal  party 
m  Utah  has  voted  to  request  the  LeSislature  to  ap- 
propriate not  less  than  $100,000  for  the  Territory's 
representation  at  the  Exposition.  It  is  reported  that 
the  Democratic  and  Republican  conventions  are 
certain  to  take  similar  action. 

The  Art  Department  has  issued  a  strong  circular 
urging  every  architect  in  the  United  States  to  per- 
sonally assist  In  an  exhibitof  American  architecture. 
The  manifesto  says:  "The  membership  of  the  Amer- 
ican Institute  of  Architects  includes  all  the  well- 
known  names,  in  different  parts  of  the  country,  of 
men  to  whom  the  growth  of  American  architecture, 


as  distinguished  from  mere  building  and  construc- 
tion, is  due,  and  of  which  they  are  to-day  the  hon- 
orered  pre.seutatives.  It  is  through  these  men  that  th(! 
growth  of  line  architecture  and  of  the  professional 
and  social  status  of  its  practitioners  in  this  country 
during  the  last  thirty  years  has  been  developed; 
and  the  influence  of  the  work  of  the  Institute  on 
public-spirited  laymen  of  artistic  cultivation  has 
been  marked." 

Lieut.  W.  E,  Safford,  U.  S.  N.,  Special  Commis- 
sioner of  the  AVorld's  Fair  to  Peru  and  Bolivia,  has 
secured  for  tlie  Latin-American  department  of  the 
Exposition  five  samples  of  the  ceremonial  dresses 
of  the  Jiberos  and  Zaparros  Indiana.  One  of 
the  Jiberos  costumes  is  reported  to  surpass  any 
of  the  dresses  of  savage  tribes  yet  discovered, 
in  gorgeous  beauty  and  lovely  contrast  of  colors. 
The  two  Zaparros  costumes  are  woven  of  human 
hair,  and  are  ornamented  with  geometrical  de- 
signs. 

Letters  received  by  the  Latin-American  Depart- 
ment of  the  Exposition  indicate  that  Mexican 
women  will  take  a  prominent  place  at  the  World's 
Fair.  The  country  has  long  been  celebrated  for 
the  variety  of  needle-work  made  by  drawing 
threads  from  linen,  which  is  known  as  Mexican 
work.  Although  now  so  fashionable  in  newer  por- 
tions of  the  world,  the  making  of  it  is  an  ancient  art 
in  Old  Mexico,  and  exquisite  specimens  of  the  lace 
like  work  are  to  be  found  in  the  antique  altar- 
cloths  of  the  ruined  missions.  The  women  also  do 
curious  and  beautiful  embroidery  in  silver  and 
gold,  for  the  gorgeous  sombrero,  without  wnich  no 
Mexican  horseman  is  perfectly  equipped.  Toluca 
women  make  by  hand  a  peculiar  kind  of  durable 
and  pretty  lace. 

The  effort  to  have  a  tribe  of  African  pigmies  ex- 
hibited at  the  Exposition  is  pretty  certain  to  suc- 
ceed, Tippoo  Tib  has  given  his  consent  and  the 
consent  of  the  King  of  Belgium,  which  also  is  neces- 
sary, can  be  easily  obtained,  it  is  believed,  through 
the  State  Department. 

The  Very  Reverend  Doctor  Peralta,  Bishop  of 
Panama,  has  tendered  for  exhibition  at  the  World's 
Fair  his  very  remarkable  historical  and  ethnologic- 
al collection  which  has  been  for  some  years  in  a 
museum  connected  with  the  bishop's  palace.  It  is 
one  of  the  most  supurb  private  collections  of  anti- 
quities in  the  world,  including  ancient  gold  and 
silver  ornaments,  vessels  and  ot^jects  of  worship  ex- 
humed from  the  tombs  of  the  extinct  race  that 
once  inhabited  Colombia,  rare  vases,  pottery  and 
earthenware,  rare  ornaments,  vessels  and  missals 
that  date  back  to  the  time  of  the  conquest,  papers 
and  manuscripts,  and  various  other  articles  of  his- 
torical interest.  The  otter  has  been  accepted  and 
the  collection  will  be  shown  at  Chicago, 

The  photographers  of  the  country  want  a  separ- 
ate building  at  the  Exposition,  adapted  to  a  mag- 
nificent photograph  exhibit  collected  from  the 
whole  world.  A  committee  has  been  appointed  to 
confer  with  the  Expo.sition  officials  upon  the  sub- 
ject. 

Arkansas,  at  its  recent  World's  Fair  convention, 
which  was  a  very  enthusiastic  one,  adopted  a  plan 
of  the  stock  company  order  whereby  it  expects  to 
raise  $100,000  for  its  representation  at  the  Fair. 

Eugene  and  Paul  Champion,  of  Neuilly-sur-Seine, 
France,  have  proposed  a  series  of  electrical  fire- 
works for  the  Exposition.  Neither  gunpowder, 
dynamite,  nor  other  explosive  material  is  used  in 
producing  the  dazzling  effects.  An  operator  sits  at 
an  instrument  something  lilse  a  piano  and  by  ma- 
nipulation of  the  keys  produces  designs  of  the  most 
gorgeous  fashion.  The  whole  machine  is  run  by 
electricity.  One  of  the  pieces  suggested  is  a  reijre- 
sentation  of  Chicago  as  a  statue  of  fire.  This  is  to 
be  surrounded  by  other  figures  of  flame,  each  rep- 
resenting a  St<tte  of  the  Union.  Chicago  will  be 
represented  as  receiving  the  homage  of  all  the  great 
powers  of  the  world,  each  filing  past  the  statue  and 
assembled  states.  As  the  figures  pass  before  Chi- 
cago each  will  halt,  bow,  and  then  lay  down  a  flag 
or  shield  of  fire  at  Chicago's  feet,  receiving  in  re- 
turn the  palui  branch  of  peace.  The  display  would 
last  forty  minut.s,  and  during  that  time  no  loss 
than  40,000  distinct  effects  could  be  produced. 

The  Exfjostion  Directory  has  taken  action  under 
which  adequate  insurance  will  be  placed  upon  all 
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persons  and  property  for  which  it  can  be  held  lia- 
ble during  the  Fair.  It  is  the  intention  to  place  an 
insurance  of  something  like  $300,000,000  on  the  ex- 
hibits. 

Gen.  L.  A.  Grant,  Acting  Secretary  of  War,  has 
notified  Director- General  Davis  that  he  approved 
of  Maj.-Gen.  Schofleld's  recommendation  that  Gen. 
Nelson  A.  Miles  should  command  the  troops, 
whether  regulars  or  National  C»uard,  at  the  dedica- 
tory ceremonies  in  October,  1892.  This  practically 
settles  the  question.  The  military  feature  of  these 
ceremonies  is  to  be  an  important  one.  Probably 
10,000  solaiers  will  participate,  and  those  of  the 
National  Guard  who  will  have  the  honor  to  take 
part  will  be  crack  companies  from  the  different 
States— those  that  have  shown  that  they  excel  in 
discipline,  marching,  and  drill.  Competitive  drills 
to  determine  which  companies  shall  take  part  in 
the  great  event  will  probably  be  instituted  in  every 
State  having  a  National  Guard. 

No  side  shows  are  to  be  permitted  within  the  Ex- 
position grounds.  The  Directory  has  decided  that 
the  entrance  fee  shall  entitle  the  visitor  to  see  ev- 
erything within  the  inclosure.  There  will  be,  how- 
ever, several  theatres  built  and  kept  running,  at 
which  the  finest  talent  in  the  wurld,  it  is  expected, 
will  appear,  and  visitors  who  choose  to  attend  the 
performances  will  have  to  pay  an  admission  fee. 
Such  sights  as  "A  Street  in  Cairo"  will  be  free,  but 
natives  of  oriental  countries  in  a  few  cases  will  be 
allowed  to  charge  a  small  fee  to  special  perform- 
ances of  a  theatrical  nature. 

Many  interesting  relics  from  San  Domingo 
where  Columbus  landed,  have  been  received  by 
the  Washington  offlce  of  the  foreign  affairs  depart- 
ment of  the  Exposition.  The  most  valuable  of 
these  relics  and  the  most  interesting,  perhaps,  is 
the  first  church-bell  that  ever  rang  out  in  the  New 
World.  It  was  presented  to  the  colonists  of  the  first 
settlement  of  San  Domingo  by  Queen  Isabella  in 
appreciation  of  the  fact  that  the  first  settlemet 
bore  her  name.  There  is  also  an  exact  reproduc- 
ti  n  of  the  cross  which  Columbus  raised  immedi- 
ately upon  landing.  The  material  of  the  cross  is 
the  same  exactly  as  that  which  Columbus  nailed  up, 
having  been  taken  from  the  wood  of  a  building 
erected  in  1509.  There  are  also  In  this  collection 
fac-similes  of  the  doors  which  close  the  cells  in 
which  the  bones  of  Columbus  repose.  The  carving 
on  these  doors  is  exquisite  and  they  themselves  are 
beautiful  as  a  whole.  There  is  also  an  anchor,  sup- 
posed to  have  been  lost  by  Columbus  when  his 
ship  went  to  pieces  at  San  Domingo  on  a  subse- 
quent voyage. 

Capt.  D.  P.  Dobbins,  Superintendent  of  the  Life- 
Saving  Service  of  Lakes  Erie  and  Ontario  and  the 
Ohio  Eiver,  is  trying  to  complete  arrangements  for 
the  exhibition,  at  the  World's  Fair  in  Chicago,  of 
the  gun  iL oat  Niagara,  which  is  sunk  in  a  good  state 
of  preservation  in  Massasauga  Bay,  Erie  Harbor. 
Captain  Dobbin's  father  was  the  builder  of  the 
American  fleet  of  1812-15,  and  the  Captain  has  in 
his  possession  Commodore  Perry's  personal  records 
and  memoranda.  The  Niagara  and  Lawrence  were 
sunk  soon  after  the  engagement  on  Lake  Erie 
eighty  years  ago;  the  Lawrence  was  raised  and  taken 
to  Philadelphia  in  1876,  but  was  burned  there.  The 
The  Niagara  was  purchased  by  Capt.  Dobbins  and 
taken  to  Erie  where  she  still  lies  under  water.  The 
guns  with  which  the  Niagara  was  originally  mann- 
ed have  been  secured,  and  will  be  upon  the  decks 
at  the  Fair.  Captain  Dobbins  planned  and  helped 
put  into  operation  the  first  life-saving  station  on  the 
„reat  lakes. 


The  Human  Body. 
God  made  the  human  body,  and  it  is  by  far  the  most 
exquisite  and  wonderful  organization  which  has  como  to 
us  from  the  Divine  hand.  It  is  a  study  for  one's  whole 
life.  If  an  undevout  astronomer  is  mad,  an  undevouc 
physiologist  is  madder.  The  stomach  that  prepares  the 
boUy'B  support;  the  vesse's  that  aistribute  the  supply, 
and  send  it  round ;  the  lungs  that  aerate  the  all-nourish- 
ing blood;  the  muscle-engine  which,  without  fireman  or 
engineer,  stands  night  and  day  pumping  and  driving  a 
wholesome  stream  with  vital  irrigation  through  all  the 
system,  that  unites  and  harmonizes  the  whole  band  of 
organs;  the  brain,  that  dwells  iu  the  dome  high  above, 
like  a  true  royalty;  these,  with  their  various  and  wonder- 
ful functions,  are  not  to  be  lightly  spoken  of,  or  Irrever- 
ently held.— H.  W.  Bbkchke. 


LITERARY. 


The  American  Society  of  Civil  Engineers  have  issued 
Vol.  34  of  their  transactions. 

The  Institution  of  Civil  Engineers,  London,  have  issued 
a  series  of  valuable  pamphlets,  comprising  papers  read 
before  them  during  their  past  session  (1890-91j. 

The  Engineers'  Club  of  Philadelphia  have  published 
their  volume  of  proceedings  for  April,  containing  the  an- 
nual address  of  the  retiring  president,  H.  W.  Spangler, 
together  with  his  portrait  as  frontispiece.  Mr.  Spangler'e 
numerous  friends  will  regard  this  as  a  valuable  memento. 

House  Hbatino. 
The  Metal  Worker  essays  on  house  heating,  by  steam, 
hot  water,  and  hot  air,  have  been  issued  in  book  form; 
copyrighted  and  published  by  David  Williams,  New  York. 
Some  time  ago  the  Metal  Worker  opened  prize  competi- 
tions in  essays  on  house  heating.  As  these  were  pub- 
lished, one  after  another,  they  attracted  unusual  atten- 
tion. These,  with  plans,  specifications  and  comparisons 
of  the  various  heating  systems  in  vogue, are  comprised  in 
the  hook  which  Mr.  Williams  has  just  issued.  It  Is  a  most 
valuable  book  to  all  interested  in  house  heating. 

BUSINESS  TRANSACTIONS, 

The  Phoenix  Hand  and  Power  Crane  Co. ,  Cleveland,  0. , 
report  business,  in  their  line,  better  than  ever.  Their  list 
of  orders  on  hand  is  longer  than  usual.  Bro.  Wm.  H. 
Thompson  is  general  manager. 

The  Ball  Engine  Co. ,  Erie,  Pa.,  have  opened  a  branch 
olHce  in  Chicago  in  the  Eookery  Building,  room  .506.  Mr. 
Albert  Fisher,  widely  known  as  a  successful  salesman 
and  an  agreeable  gentleman,  has  been  appointed  man- 
ager, and  will  be  glad  to  see  his  friends  in  his  new  quar- 
ters. Mr.  Fisher  has  had  a  large  experience  in  engines, 
and  we  predict  for  him  successln  his  new  connection. 

The  Machinists' Supply  Co. ,  of  167  Lake  St.,  Chicago, 
have  issued  a  catalogue  which  is  useful  to  tool  users  and 
other  machinists,  even  as  a  book  of  reference.  Their  1891 
edition  (catalogue  No.  3)  contains  many  additional  illus- 
trations over  previous  issues.  And,  of  course,  where 
prices  differ,  those  in  the  later  catalogue  prevail. 

One  of  the  largest  of  the  recent  electric  railway  con- 
tracts has  just  been  closed  by  the  Short  Electric  Railway 
Company,  covering  the  equipment  of  four  or  five  street 
railways  in  and  around  Wilkesbarre,  Pa.  The  WUkes- 
barre  &  Wyoming  Valley  Traction  Co.,  (of  which  Mr.  B.F. 
Meyer,  of  Harrisburg,  is  president,)  has  been  formed  to 
consolidate  the  railways  in  Wilkesbarre  and  the  long, 
narrow  valley  containing  a  number  of  prosperous  town- 
ships. Senator  Jno.  J.  Patterson  is  one  of  the  interested 
parties.  The  roads  are  to  be  equipped  electrically  at  a 
cost  of  over  $200,000.00,  and  the  Short  Company  has  se- 
cured the  contract  for  dynamos,  motors,  -'Gearless"  type 
and  about  40  will  be  required  for  present  necessities.  It 
is  intended  to  make  this  one  of  the  most  perfectly 
equipped  roads  in  the  country. 

CHICAGO,  MILWAUKEE  &  ST.  PAUL  RAIL- 
WAY. 

Electric  Lighted  and  Steam  Heated  Vestibuled  Trains, 
with  Westinghouse  Air  Signals,  between  Chicago,  St. 
Paul  and  Minneapolis,  daily. 

Electric  Lighted  and  Steam  Heated  Vestibuled  Trains 
between  Chicago,  Council  Bluffs  and  Omaha,  daily. 

Through  Vestibuled  Sleeping  Cars,  daUy,  between  Chi- 
cago, Butte,  Tacoma,  Seattle,  and  Portland,  Ore. 

Solid  Trains  between  Chicago  and  principal  points  in 
Northern  Wisconsin  and  the  Peninsula  of  Michigan. 

Daily  Trains  between  St.  Paul,  Minneapolis  and  Kan- 
sas City  via  the  Hedrick  Route. 

Through  Sleeping  Cars,  daUy,  between  St.  Louis,  St. 
Paul  and  Minneapolis. 

The  finest  Dining  Cars  in  the  World. 

The  best  Sleeping  Cars.  Electric  Beading  Lamps  in 
Berths. 

6,100  miles  of  road  in  Illinois,  Wisconsin,  Northern 
Michigan,  Iowa,  Minnesota,  Missouri,  South  Dakota 
and  North  Dakota. 

Everything  First-Class. 

First-Class  People  patronize  First-Class  Lines. 
Ticket  Agents  everywhere  sell  Tickets  over  the  Chi- 
cago, Milwaukee  and  St.  Paul  Railwav. 


American  .ffGEicuLTUBAL  Machines  Wanted. 

A  German  Avholesale  firm,  with  English  and  Ger- 
man references,  dealing  in  agricultural  machines, 
wishes  to  buy  for  cash  American  agricultural  ma- 
chines of  latest  and  approved  construction  and  in- 
vites cheapest  offers  to  be  forwarded  to  F.  A.  7071, 
care  of  Eudolf  Mosse,  BerUn,  S.  W.  (Germany). 

A  Mechanical  Engineer  having  had  a  large  experience 
in  a  wide  variety  of  engineering  work,  and  possessing  a 
high  degree  of  ability  in  designing,  estimating,  super- 
vision and  economical  management,  desires engagemen t. 
Address  "A  E,"  Box  589,  Ravenswood,  111. 


Map  of  the  United  States. 

A  large,  handsome  map  of  the  United  States,  moun- 
ed  and  suitable  for  offlce  or  home  use.  Is  Issued  by 
the  Burlington  route.  Copies  will  be  mailed  to  any 
address  on  receipt  of  13  cents  In  postage  by  P.  8. 
EusTis,  Gen'l  Pas*  Agent,  0.,  B.  &  Q.  R.  R.,  Chicago,  111. 


An  Opeuing. — A  chief  engineer  of  three  years'  expe- 
rience in  southwest  Virginia,  east  Tennessee  and  North 
Carolina  would  like  to  meet  one  or  two  bright  men  with 
$100,000  each  who  could  complete  15  miles  of  railroad  on 
which  $60,000  cash  has  been  expended  for  grading  this 
season .  The  present  company  are  local  men  who  have 
run  out  of  cash,  but  the  project  is  as  good  as  ever,  and 
the  opportunity  now  occurs  to  take  advantage  of  their 
misfortune.  No  debts  are  owing,  no  bonds  have  been  Is- 
sued, and  about  $1.50,000  of  local  bonuses  are  promised. 
The  inducements  to  take  hold  are:  when  built  this  rail- 
road will  Inevitably  be  required  by  tha  projected  exten- 
tion  of  a  present  large  system;  it  will  pay  handsomely 
from  the  start;  and,  best  of  all,  large  mineral  and  timber 
properties  can  now  be  secured  cheaply,  whose  value 
would  be  g^reatly  increased  by  the  completion  of  this  rail- 
road. 

I  have  no  money  and  no  financial  connections,  but  have 
this  opportunity  and  can  give  the  highest  professional 
references.  Address  Chief  Engineer,  P.  0.  Box  360,  Bris- 
tol, Tenn. 


CONTRACTS  OPEN. 


Iron  Bridge.  —Proposals  for  an  iron  bridge  between 
the  counties  of  Bergen  and  Passaic,  New  Jersey,  will  be 
received  at  the  conrt-house,  Hacken-ack,  the  8th  day  of 
September,  at  3  o'clock  p.  m..  Plans  and  specifications 
may  be  seen  at  the  residence  of  Albert  Bogert,  Falrlawn, 
Bergen  Co.,  N.  J.,  and  at  the  offlce  of  James  Carroll,  No. 
10  Ramapo  avenue,  Patterson  N.  J.  Albert  Bogeet, 
chairman  of  Joint  Committee. 


Water  Works  and  Klectric  Lights.  —  Sealed  pro- 
posals for  the  construction  of  a  system  of  Water- Works 
and  Electric  Lights  for  the  City  of  Metropohs,  Illinois,  are 
hereby  solicited.  The  said  Water  and  Light  plants  to  be 
constructed  in  accordance  with  plans  and  specifications 
now  on  file  with  the  City  Clerk  of  said  City  of  Metropolis, 
Illinois,  and  to  be  seen  there  only.  Bidders  must  deposit 
with  the  Clerk  a  certified  check  for  $.500  as  an  evidence  of 
good  faith. 

Notice  is  further  hereby  given  that  the  contractor  must 
furnish  the  money  to  put  in  said  works,  and  that  he  will 
be  repaid  in  a  fixed  annual  rental,  to  be  agreed  upon  be- 
tween the  parties,  after  a  sum  of  not  less  than  $5,000  has 
been  paid  down  in  cash  by  said  city,  together  with  inter- 
est on  the  deferred  payments. 

Bids  will  be  received  separately  or  jointly  for  the  con- 
struction of  either  plant.  The  said  City  of  Metropolis  also 
reserves  the  right  to  reject  any  and  all  bids. 

Bids  to  be  opened  Thursday,  September  10,  1891. 

A.  Quantee,  Mayor. 

Babt.  Ebbr,  City  Clerk. 


Water- Works  and  Electric  Liigtits.— Sealed  pro- 
posals for  the  construction  of  a  system  of  water-works 
and  electric  lights  for  the  city  of  Metropolis,  Illinois,  are 
hereby  solicited.  The  said  water  and  light  plants  to  be 
constructed  in  accordance  with  plans  and  specifications 
now  on  file  with  the  City  Clerk  of  said  city  of  Metropolis, 
Illinois,  and  to  be  seen  there  only.  Bidders  must  deposit 
with  the  clerk  a  certified  check  for  $.500  as  an  evidence 
of  good  faith. 

Notice  is  further  hereby  given  that  the  contractor  must 
furnish  the  money  to  put  in  said  works,  and  that  he  will 
be  repaid  in  a  fixed  annual  rental,  to  be  agreed  upon  be- 
tween the  parties,  after  a  sum  of  not  less  than  $5,000  has 
been  paid  down  in  cash  by  said  city,  together  with  Inter- 
est on  tho  deferred  payments. 

Bids  will  be  received  separately  or  jointly  for  the  con- 
struction of  either  plant.  The  said  city  of  Metropolis 
also  reserves  the  right  to  reject  any  and  all  bids. 

Bids  to  be  opened  Thursday,  September  10,  1891.  A. 
Quante,  Mayor,  Bart  Kerr,  City  Clerk. 


U.  S.  Court  House,  Etc.,  at  Denver. — Sealed  pro- 
posals will  be  received  at  the  office  ot  the  Supervising 
Architect,  Treasury  Department,  Washington,!).  C.,  un- 
til 3  o'clock  p.  m.,  on  the  8th  day  of  September,  1891,  for 
all  the  labor  and  materials  required  for  the  joinery  work, 
wood  fiooring,  marble  work,  vault  doors,  cement  floors, 
etc. ,  for  the  U.  S.  Court  House  and  Post  Offlce,  etc., 
building  at  Denver,  Col. ,  in  accordance  with  the  draw- 
ings and  specifications,  copies  of  which  may  be  had  on 
application  at  this  offlce  or  the  offlce  of  the  Superintend- 
ent at  Denver,  Col.  Each  bid  must  be  accompanied  by  a 
certified  check  for  a  sum  not  less  than  3  per  cent,  of  the 
amount  of  the  proposal.  The  Department  will  reject  all 
bids  received  after  the  time  herein  stated  for  opening  the 
same;  also,  bids  which  do  not  comply  strictly  with  all 
the  requirements  of  this  invitation.  Each  proposal  must 
be  inclosed  in  an  envelope,  sealed  and  marked,  "Propos- 
als for  the  Joinery  Work,  Marble  Work,  etc . ,  for  the  IJ.  S. 
Court  House  and  Post  Offlce,  etc  ,  building  at  Denver, 
Col.,"  and  addressed  to  W.  J.  Edbbooke,  Supervising 
Architect. 


Iron  Work,  Etc.  — Sealed  proposals  will  be  received 
at  the  office  of  the  Supervising  Architect,  Treasury  De- 
partment, Washington,  D.  C. ,  until  3  o'clock  p.  m., on, the 
38th  day  of  September,  1891,  for  all  the  labor  and  materi- 
als required  for  the  Iron  stairs.  Iron  work,  etc.,  of  eleva- 
tor shaft,  for  the  U.  8.  Court  House,  Post  Office,  etc., 
building  at  Denver,  Col.,  in  accordance  with  drawings 
and  specifications,  copies  of  which  may  be  had  on  appli- 
cation at  this  offlce,  or  the  offlce  of  the  Superintendent  at 
Denver,  Col.  Each  bid  must  be  accompanied  by  a  certi- 
fied cheek  for  a  sum  not  less  than  3  per  cent,  of  the 
amount  of  the  proposals.  The  Department  will  reject  all 
bids  received  after  the  time  herein  stated  for  opening  the 
same;  also,  bids  which  do  not  comply  strictly  with  all  the 
requirements  of  this  Invitation.  Proposals  must  be  In- 
closed In  envelopes,  sealed  and  marked.  "Proposals  for 
Iron  Stairs,  Iron  Work,  etc..  for  the  U.  S.  Court  House, 
Post  Offlce,  etc..  building  at  Denver,  Col.,"  and  addressed 
to  W.  J.  Edbbooke,  Supervising  Architect. 
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THE    WOODCOCK    PULLEY    CLUTCH  AND 
CUT    OFF  COUPLING. 


The  illustrations  on  this  page  show  the  features 
of  the  new  pulley  clutch  and  cut-off  coupling  man- 
ufactured by  the  Allentown  Foundry  and  Machine 
Co..  of  Allentown,  Pa.,  under  the  patent  of  W.  J. 
Woodcock,  of  Auburn,  N.  Y. 

The  device  is  shown  as  a  whole  and  in  detail.  It 
is  needless  to  say  that  the  middle  cut  shows  the 
pulley  clutch  and  cut-off  coupling  in  working  or- 


wheel,  the  whole  arrangement  requiring  but  a  small 
space  on  the  shaft.  A  marked  advantage  is  claimed 
lor  this  clutch,  namely,  the  tightening  may  be 
gradual,  thereby  starting  the  machinery  slowly, 
and  by  further  tightening,  all  slipping  on  the 
pulley  is  prevented.  For  dynamos,  and  other  ma- 
chinery requiring  caution  in  starting,  this  clutch  is 
said  to  be  well  adapted. 

For  cut- oft  couplings  the  pullej-  part  is  not  re- 
quired; one  section  of  the  shaft  extends  into  the 
hub  /  bufliciently  far  to  support  it  while  running 
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der.  It  consists  of  few  parts,  is  simple  in  construc- 
tion and  compact  in  arrangement.  An  end  view  is 
shown  in  Fig.  1,  while  Fig.  2  is  a  longitudinal  section 
of  the  clutch.  The  long  hub  I  cast  to  the  pulley  is 
bored  out  and  lined  with  a  brass  bushing  •/.  This 
pulley  runs  loosely  on  the  shaft,  and  the  long  hub 
of  the  flanged  coupling  H  is  keyed  on  the  shaft. 
The  hub  of  this  coupling  is  turned  off  to  allow  the 
sleeve  O  to  move  longitudinally  on  it. 

Fig.  3  shows  a  separate  view  of  one  of  the  clamps 
A  A,  shown  in  Fig.  2;  each  clamp  is  pivoted  on  a 
bolt  M;  these  bolts  are  fitted  into  the  flange  of  the 
coupling  H,  so  as  to  cause  the  clamps  to  revolve 
with  the  coupling.  For  further  security  a  plate  N 
is  placed  under  the  heads  of  the  bolts  M  M  to  tie 
the  two  together.  The  right  and  left-handed 
screw  C  C  works  in  brass  nuts,  which  are  fitted  in 
the  clamps  A  A,  and  by  turning  this  screw  in  one  or 
the  other  direction  the  clamps  A  A  are  either  tight- 
ened or  loosened  on  the  hub  /  of  the  pulley. 

For  the  purpose  of  turning  the  screw  C  Cin  either 
direction,  a  ratchet  wheel  is  fastened  to  the  center, 
which  engages  with  the  pawl  D:  the  pin,  on  which 
this  pawl  works,  passes  through  two  links  O  0. 
which  are  free  to  rotate  on  the  screw  C  C;  this  pin 
also  passes  through  the  forked  end  of  the  lever  F, 
which  is  shown  separately  in  Fig.  4.  The  other 
end  of  this  lever  is  attached  to  the  sleeve  G,  as 
shown. 

From  the  foregoing  it  will  be  seen  that  the  links 
O  O  form  a  connection  between  the  screw  C  C,  the 
ratchet  wheel,  pawl,  and  the  lever  F.  A  finger  E  is 
fulcrumed  on  the  back  of  the  lever  F,  and  the 
spring  1,  acting  at  one  end,  causes  the  other  end  of 
the  finger  to  press  on  the  pawl  Z),  keeping  the  latter 
engaged  with  the  wheel.  Xow,  by  means  of  a  suit- 
able fork  the  collar  in  the  groove  of  the  sleeve  G,  a 
longitudinal  movement  can  be  given  to  the  sleeve 
while  the  shaft  is  in  motion.  When  the  movement 
of  G  is  towards  the  pulley,  the  lever  F  is  carried 
forward,  and  the  pawl  and  ratchet  act  to  tighten 
the  clamps  A  A,  thereby  transmitting  motion  to  the 
pulley;  when  a  loosening  of  the  clamps  is  required 
the  sleeve  is  moved  back  sufficiently  to  reverse 
the  pawl  D;  the  finger  E  in  this  case  will  bear  on 
the  other  side  of  the  pawl,  causing  the  ratchet 
wheel  to  loosen  the  screws.  This  at  first  sight  may 
seem  to  be  improbable,  but  it  will  be  found  on  in- 
vestigation that,  as  the  lever  F  recedes  the  position 
of  the  pawl  T)  relatively  to  the  lever  F  changes.and 
when  a  certain  distance  has  been  passed  over,  the 
finger  E  has  ridden  over  the  outer  edge  of  the  pawl 
D,  and  the  pressure  Is  applied  to  the  side  of  the 
pawl  opposite  to  that  shown  in  the  illustration.  By 
this  simple  means  the  position  of  the  pawl  is  quick- 
y  changed,  thereby  producing  an  action  either  for 
tightening  or  loosening  the  screw  C  U,  according  to 
which  side  the  pawl  is  engaged  with  the  ratchet 


loose,  and  the  hub  I  is  keyed  or  the  other 
section  of  the  shaft. 

At  L  a  screw  is  provided  when  soft  metal  or  a 
wooden  plug  is  to  be  brought  into  contact  with 
screw  C.  By  tightening  the  screw  L  the  plug  is 
brought  into  contact  with  C,  and  makes  it  tighter 


had  the  grandest  electric  railway  system  yet  de- 
vised, that  he  failed  to  go  on  to  explain  its  points, 
and  he  collapsed  in  a  strange  way.  The  colonel  is 
on  deck  again . 

We  are  now  informed  that  in  the  course  of  a  few 
weeks  the  Love  electric  railway  system  will  be  in 
operation  near  the  northern  limits  of  the  North 
Chicago  street  railway  system.  Mr.  C.  T.  Yerkes, 
the  well-known  street  railway  president  of  Chicago, 
will  meet  the  Love  company  half-way  to  enable 
them  to  show  what  their  electric  railway  system 
with  the  wires  underground,  will  do. 

Th«  trial  line,  which  is  one  and  one-half  miles  in 
length,  includes  four  curves  and  two  railway  cross- 
ings, and  is  in  the  suburbs,  where  it  will  have  the 
severest  test  with  mud,  snow,  and  ice.  Mr.  Yerkes, 
who  is  anxious  to  test  the  efficiency  of  the  patent, 
gives  the  right  of  way  on  his  tracks  and  pays  the 
cost  of  the  seventy-five  pound  rails  with  which  tney 
are  to  be  laid.  The  Love  company  has  appropri- 
ated f;»00,000,  it  is  said,  for  the  purpose  of  making 
this  demonstration  of  their  patent. 

Albert  G.  Wheeler,  general  manager  of  the  com- 
pany, informs  us  that  the  patent  had  been  sub- 
jected to  the  examination  of  tlie  best  electrical  ex- 
perts in  the  country,  by  whom  it  had  been  enthusi- 
astically approved.  "We  don't  call  this  test  an  ex- 
periment but  a  demonstration,"  said  Mr.  Wheeler. 
"We  have  passed  the  experimental  stage  long  ago 
and  are  now  getting  ready  to  demonstrate  to  the 
world  what  we  can  do."  He  said  the  contracts  for 
the  work  had  already  been  let,  the  one  for  the  slot- 
rail  going  to  Carnegie  of  Pittsburg  and  the  general 
iron  work  to  the  Bouton  Foundry  of  Chicago,  while 
the  contract  for  the  road  construction  went  to 
Messrs.  Wight  and  Meysenburg.    Work  will  begin 
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in  the  thread,  so  as  to  stand  without  loosening 
when  in  use. 

Further  information  may  be  obtained  by  address- 
ing the  Allentown  Foundry  and  Machine  Co.,  as 
above. 


NEW  "UNDERGROUND"  STREET  RAILWAY. 

An  experiment  is  to  be  made  on  the  north  side  of 
Chicago  to  test  an  electric  railway  scheme  devised 
by  Col.  J.  C.  Love. 

When  the  annual  meeting  of  the  American  Street 
Railway  Association  for  1S87  was  held  in  Philadel- 
phia, Col.  Love  was  there,  and  was  accorded  a  hear- 
ing, but  he  could  not  make  himself  understood.  In 
fact  he  was  so  emphatic  in  his  statement  that  he 


October  10,  and  six  weeks  later  the  company  hopes 
to  have  cars  running. 

Mr.  Wheeler  claimed  that  the  first  cost  of  con- 
struction of  the  system  will  be  considerably  less 
than  that  of  the  cable  system,  and  that  it  will  cost 
less  than  one-third  as  much  to  maintain  and  oper- 
ate it. 

The  Love  Electric  Traction  company  is  incorpor- 
ated with  $10,000,000  stock.  Its  officers  are:  P.  G. 
Hanford,  President;  John  A.  Roche,  Vice  President; 
John  G.  Shortall,  Treasurer;  and  Albert  G.  Wheeler, 
Secretary  and  General  Manager. 

Great  victories  can  only  bo  enjoyed  by  those  who 
fight  great  battles. 
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THE    NEW    SHORT   RAILWAY  GENERATOR. 

It  is  an  event  well  worthy  of  notice  when  one  of 
the  great  electric  railway  manufacturing  companies 
puts  upon  the  market  an  entirely  new  type  of  gen- 
erator. This  is  particularly  true  when  to  genuine 
novelty  in  design  is  added  principles  of  construc- 
tion which  are  so  evidently  well  adapted  to  their 
purpose,  that  the  advance  upon  existing  methods  is 
at  once  evident,  even  to  the  uninitiated.  The 
Short  Electric  Kailway  Company  has  just  brought 
out  the  first  of  a  series  of  railway  dynamos,  which 
are  admirable  in  every  respect.  They  are  massive 
in  form,  beautifully  simple  in  construction,  and  are 
marked  by  the  mechanical  perfection  and  finish  for 
which  the  Short  company  has  always  been  noted. 

The  illustration  gives  an  excellent  idea  of  the  150 
h,  p.  generator,  capable  of  delivering  in  continuous 
service  225  amperes  at  a  pressure  of  500  volts 
equivalent  to  a  total  electrical  output  of  112,500 
watts,  and  having  in  fact  a  reserve  capacity  above 
the  normal  of  at  least  30  per  cent  in  both  current 
and  voltage. 

The  great  field  magnet 
frame  is  one  of  the  largest 
and  most  perfect  single  cast- 
ings ever  made  for  electric 
work.  It  weighs  over  8,000 
pounds,  and  nothing  but 
the  softest  and  purest  iron 
is  used  in  the  melting  pots. 
It  is  annealed  very  slowly 
in  the  moulds  and  when  fin- 
ished is  so  soft  that  it  can 
easily  be  indented  with  a 
hammer.  For  properly  fin- 
ishing up  the  casting  it  was 
necessary  to  build  a  mon- 
ster planing  machine — one 
of  the  largest  to  be  ob- 
tained. 

To  this  heavy  frame  are 
bolted  eight  field  magnets 
carrying  the  shunt  and 
series  coils  and  provided 
with  pole  pieces  of  peculiar 
shape  arranged  for  side  pre- 
sentation to  the  armature 
and  so  disposed  as  to  make 
a  powerful  and  almost  per- 
fectly uniform  "field  of 
force"  within  a  narrow 
"magnetic  gap"  of  large 
diameter. 

Within  this  space  revolves 
the  armature  which  is  a 
distinctive  feature  of  the 
machine.  Its  peculiar  con- 
struction is  well  known  to 
all  who  are  familiar  with 
the  past  practice  of  the 
Short  company,  which  was 
the  earliest,  and  for  a  long 
while  the  only  prominent 

advocate  of  what  is  known  as  the  "Gramme  ring 
construction  ^"  for  railway  motors  and  dynamos, 
but  which  has  lived  to  see  the  value  of  this  method 
of  construction  conceded  by  all  street  railway 
men,  and  by  nearly  every  manufacturer  of  electric 
railway  apparatus,  it.is  said. 

Upon  a  shaft,  nine|;feet  long  by  six  inches  in  di- 
ameter, is  keyed  a  massive  spider  carrying  the 
foundation  ring  upon  which  the  armature  is  built 
up.  The  armature  core  is  lormed  of  thin  sheet  iron 
wound  spirally  on  the  foundation  ring  and  riveted 
firmly  together.  The  outside  circumference  of  the 
ring  IS  somewhat  wider  than  the  remainder,  and 
this  portion  is  miUed  out  into  notches  forming  a 
modified  Paccinotti  Ring.  The  coils  are  then 
wound  on  the  core  around  the  hollow  ring,  the 
method  being  such  that  each  and  every  one  of  the 
200  coils  is  entirely  exposed  to  the  air  on  all  sides, 
thus  securing  the  perfect  ventilation  which  is  ob- 
tainable in  no  other  type  of  armature.  The  pro- 
jecting coils  are,  in  fact,  a  sort  of  fan,  and  in  stand- 
ing before  the  machine  the  current  of  air  set  in 
motion  by  the  armature  can  be  detected  ten  or  fif- 
teen feet  away.  As  a  consequence  both  armature 
and  field  run  cool  and  it  is  almost  impossible  to 
burn  out  a  coil  even  with  heavy  overloads.  More- 
over, the  destruction  of  a  single  coil  does  not  affect 


adjacent  coils,  and  it  is  even  possible,  in  case  of 
neces.sity,  to  run  the  machine  for  several  days  with- 
out rewinding  a  burned  out  coil,  a  feat  absolutely 
impossible  with  any  type  of  Siemen's  armature.  A 
burned  out  coil  can  be  wound  by  any  good  me- 
chanic at  a  cost  of  two  or  three  dollars,  and  a  half 
day's  labor.  One  of  the  most  noteworthy  features 
of  the  armature  is  its  large  diameter,  viz:  36  inches, 
which  is  also,  by  the  way,  the  diameter  of  the  pul- 
ley usually  employed  with  high  speed  engines.  In 
seeing  this  magnificent  generator  in  operation,  one 
is  struck  with  its  anology  to  the  Corliss  engine,  the 
large  armature  and  pulley  revolving  at  slow  speed 
seeming  like  the  great  flywheel  of  a  Corliss,  in  com- 
parison with  which  the  long  narrow  drum  armature 
of  other  dynamos  is  analogous  to  the  high  speed 
type  of  engine.  The  center  of  gravies'  is  low  and 
the  machine  runs  smoothly  and  quietly. 

The  details  of  construction  are  carefully  worked 
out.  The  armature  shaft  runs  n  large  self-control- 
ing  and  self-oiling  bearings,  the  lubrication  b  ing 
accomplished  by  rings  carried  by  tlie  shaft  and 
drawing  oil  from  a  reservoir  in  the  usual  way.  The 


low  the  saturation  point,  even  at  heavy  overloads. 
The  compounding  has  been  so  carefully  calculated 
that  the  piessure  "curve"  is  a  straight  line,  passing 
from  500  volts  at  no  load  to  525  volts  at  full  load, 
with  speed  maintained  constant  at  500  revolutions. 

The  Short  company  is  building  this  type  of  gen- 
erator in  five  sizes,  viz:  75  h.p  ,  150  h.p.,  300  h.p., 
and  500  h.p.  The  last  named  size  will  run  at  about 
100  revolutions,  and  will  be  connected  direct  to  a 
vertical  compound  engine,  thus  doing  away  with 
all  belts  and  shafting.  It  is  probable  that  even 
larger  sizes  will  be  built  later  on,  to  accommodate 
the  heavy  railway  work  which  is  immediately  in 
prospect. 

The  Short  company  is  certainly  to  be  congratu- 
lated upon  the  bold  and  advanced  steps  which  it  is 
taking  in  street  railway  work.  Being  in  a  position 
to  devote  its  entire  attention  to  railway  apparatus, 
it  has  exceptional  opportunities  and  every  induce- 
ment for  perfecting  each  detail,  and  its  friends 
look,  with  the  utmost  confidence,  for  a  brilliant  and 
successful  career,  built  upon  a  foundation  of  thor- 
oughly reliable  apparatus  and  a  reputation  for  en- 
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height  of  the  oil  is  indicated  by  the  little  sight 
glass  on  each  box.  At  the  commutator  box  is  also 
found  an  adjustable  ball  bearing  thrust  collar  con- 
taining several  hundred  balls,  and  so  arranged  as 
to  carry  the  armature  thrust  in  either  direction 
without  the  slightest  heating.  This  is  an  entirely 
novel  feature  of  this  class  of  machinery. 

The  commutator  is  carefully  built  and  unusually 
large  in  diameter,  viz:  20  inches.  It  has  200  bars, 
so  that  the  pressure  between  two  adjacent  bars  is 
very  small  and  the  sparking  nil.  The  brushes  are 
four  in  number  and  are  carried  by  two  independent 
collars  and  sets  of  brush  holders.  In  order  to  .se- 
cure perfect  adjustment  at  the  neutral  points,  mul- 
tiple carbon  brushes  are  used.  The  terminals  of 
the  field  coils  are  carried  to  two  heavy  bars,  held 
securely  in  place  on  each  side  of  the  base  of  the 
machine.  The  plan  of  connections  is  simple  and  in 
plain  sight,  and  the  machines  are  so  exactly  dupli- 
cates of  each  other,  that  there  is  no  necessity  for 
complicated  "shunt  spools"  or  other  adjusting  de- 
vices beyond  the  ordinary  field  rheostat  box. 

The  dynamo  is  placed  on  a  heavy  foundation 
plate  and  moves  on  V-shaped  rails  by  means  of  an 
ordinary  ratchet  and  screw.  The  electrical  prop- 
erties of  the  machine  are  quite  as  noteworthy  as 
the  mechanical.    The  magnets  always  work  far  be- 


lightened  management  and  honorable  dealing  sec- 
ond to  no  company  in  the  field. 


"STEPHANITE. 


Several  experiments  with  a  new  aluminium  flux 
called  Stephanite  was  carried  out  at  Leeds  recently. 
It  is  pointed  out  that  the  addition  of  metallic  alu- 
minium to  iron  and  steel  in  a  molten  state  greatly 
improves  their  quality,  but  the  high  cost  of  the 
metal,  the  impossibility  of  using  it  in  a  blast  fur- 
nace, owing  to  its  easy  volatilisation,  and  the  great 
difQculty  of  obtaining  a  perfectly  uniform  alloy 
with  the  iron  or  steel  in  the  crucibles,  had  so  far 
limited  its  use,  and  stood  in  the  way  of  generalising 
its  employment  m  the  iron  industries.  These  dif- 
ficulties, the  promoters  say,  promise  to  be  overcome 
by  the  patent  flux;  composed  of  alumina  and  emery, 
which  they  are  now  introducing.  It  contains  about 
70  per  cent,  of  alumina.  In  its  natural  state  this 
flux  is  not  volatilisable,  like  the  refined  commercial 
aluminium,  but  in  a  blast  cupola  or  reverberating 
furnace  it  gives  off  its  metallic  gases  or  vapors, 
which  unite  with  the  iron,  for  which  they  have 
great  affinity,  and  which  acts  as  a  condensing 
agent,  whilst  all  the  impurities  go  to  the  liquid 
slag  and  are  drawn  off  in  the  usual  manner.  Metal 
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manufactured  by  means  of  this  flux,  it  is  claimed, 
works  equally  well  under  tlie  liamoier  with  the 
most  malleable  wrought  iron,  and  will  harden  up  to 
the  hardest  steel.  It  is  also  stated  that  the  metal 
will  work  over  and  over  again,  becomiug  hard  or 
soft  at  the  will  of  the  operator;  and  tests  have 
proved  that  in  its  soft  state  it  will  stand  a  tensile 
strain  of  38.8  tons  per  square  inch.  Another  point 
upon  which  stress  is  laid  is  that  the  use  ot  flux 
causes  the  iron  to  flow  in  a  m  ich  more  liquid  state, 
and  to  remain  in  that  condition  a  considerable 
time  longer  than  by  the  ordiaary  i^roeess,  thus  pre- 
venting blow  holes  and  faulty  castings.  By  mea  is 
of  this  invention,  the  promoters  affirm,  iron-fouu  l- 
ers  will  be  able  to  make  their  own  steel  carti  ig', 
independent  of  steel  works,  by  simply  melting  scrap 
.steelin  their  own  crucibles.  The  cupola  was  charged 
in  the  ordinary  way  with  common  pig  irou  and 
coke,  and  then  the  flux,  which  is  in  the  form  of 
briquettes,  was  added.  In  due  course  the  molten 
metal  was  run  off  and  several  castings  were  made. 
Some  of  these  were  immediately  chilled  and  ex- 


WESTINGHOUSE    AND    EDISON     AT  LAST 
WORKING    IN  HARMONY. 


We  illustrate  in  this  issue  an  example  of  the  di- 
rect-belted dynamo  in  the  system  of  subdivided 
and  independent  power  now  regarded  by  users  of 
electrical  machinery  as  more  readily  offering  immu- 
nity from  accident. 

The  plant  shown  is  complete  in  itself,  and  is  the 
first  of  a  series  in  the  station  of  the  Federal  Street 
jiiul  Pleasant  Valley  Electric  Street  Railway  Com- 
pany, Allegheny,  Pa,,  intended  to  gradually  replace 
their  old  complex  system  of  centralized  power  with 
all  i Is  attendant  evils  of  countershafting,  clutches 
and  belting. 

The  engine  is  an  18  and  30x16  Westinghousecom- 
P(inu(',  wlio-se  governor  was  recently  the  subject  of 
i  iteresting  experiment  on  rapidity  of  adjustment 
with  instantaneous  changes  of  load. 

As  originally  intended,  the  combination  consist- 
ed of  a  siiigl-^  225  vatt  Edison  dynamo  belted  di- 
i-gCt  from  the  engine;  but  the  imposition  of  a  sec- 


account  of  this  boat,  in  which  we  said  that  at  a  pre- 
liminary speed  trial  she  had  shown  a  speed  of  30 
miles  an  hour,  which,  if  true,  would  be  at  least  as 
fast  as  the  speed  claimed  during  her  nan  of  the  19th, 
and,  in  fact,  somewhat  faster  than  there  is  any  pos- 
itive evidence  of.  To  substantiate  our  original 
statement,  and  also  as  a  matter  of  justice  to  Mr. 
Mosher,  we  append  a  copy  of  a  letter,  the  original 
of  which  we  have  seen: 

Amesbuby,  Mass.,  Sept.  10,  1890. 
This  is  to  certify  that  on  July  8th,  1890,  I  was  one 
of  the  persons  on  board  at  the  trials  of  the  steam 
launch  "Norwood,"  built  by  Mr.  C.  D.  Mosher, 
of  Amesbury,  Mass.,  and  that  during  a  two  hours' 
run  she  did  develop  a  speed  of  thirty  miles  per  hour 
over  the  Wannesquam  Boat  Club  course,  and  that 
she  did  make  one  mile  in  one  minute  and  fifty-eight 
seconds,  and  this  speed  agreed  by  the  watches  of 
each  of  the  gentlemen  aboard. 
(Signed)         C.  F.  Tibbetts, 
Amesbury  Manager  Neivburyport  News. 


New  Povter  Installation  of  the  Federal  Street  and  Pleasant  Valley  Electric  Street  Rah^vtay  Company,  Allegheney,  Pa. 


amined  by  the  experts  present,  who  considered  the 
experiment  had  been  successful.  It  may  be  added 
that  about  eighty  pounds  of  tne  flux  is  required  for 
every  ton  of  metal. — Mechanical  World,  London. 


INCREASED    POWER    WITH    THE  SAME 
BOILERS. 

The  owners  of  the  two  large  English  mail  steam- 
ers were  very  desirous  of  increasing  the  power,  to 
obtain  more  speed,  but  they  could  not  enlarge  the 
boilers  externally  nor  alter  the  engines.  The  own- 
ers applied  to  an  eminent  engineer  to  advise  them. 
That  gentleman  did  so.  The  heating  surface  of  the 
boilers  was  increased  so  much  that  the  owners  got 
the  power  required,  and  this  was  accomplished  by 
reducing  the  diameter  of  the,  tubes  and  increasing 
their  number.  Therefore,  this  added  heating  sur- 
face gave  increased  steam. —  The  Engineer. 


Everybody  is  troubled  with  too  much  change — 
cbaoge  of  weather. 


ond  dynamo  on  the  engine,  with  increased  steam 
pressure  on  account  of  the  continued  trouble  with 
the  other  system,  indicates  the  success  of  the 
change. 


SPEED   OF    THE   STEAM     LAUNCH  "NOR- 
WOOD." 


On  the  19th  inst.  a  small  steam  launch,  called  the 
"Norwood,"  ran  a  race  with  one  of  the  fast  Sandy 
Hook  boats— the  "Monmouth" — down  through  the 
bay  to  Sandy  Hook,  beating  her  large  rival  very 
handsomely,  and  developing  such  remarkable  speed 
as  to  attract  very  general  attention. 

The  next  day  about  all  the  newspapers  appeared 
with  accounts  of  the  run,  in  which  the  statements 
were  made  that  the  boat  had  been  designed  and 
ljuilt  by  C.  D.  Mosher,  of  Amesbury,  Mass.,  a  year 
ago,  but  had  not  developed  the  required  speed  un- 
til after  being  altered  considerably  by  others.  This 
seems  to  call  for  a  statement  of  facts  l)y  us,  says  the 
American  Machinist. 

In  our  issue  of  Sept.  18,  1890,  we  published  some 


fiEORGE  C.  Perkins, 
Engineer  Electric  Light  Station,  Amesbury. 

N.  S.  HOET. 

Dealer  in  Windows  and  Blinds,  Amesbury. 

C.  H.  FOLSOM, 

137  Green  Street,  New  York  City. 
The  evidence  seems  to  be  pretty  conclusive  that 
the  boat  has  not  only  previously  made  considerably 
above  her  contract  speed  of  25  miles  per  hour,  but 
that  while  in  the  hands  of  her  builder  she  made 
better  speed  than  was  made  during  her  recent  run 
to  Sandy  Hook.  Nearly  a  year  ago  a  race  with  the 
"Monmouth"  had  been  arranged  for,  and  after  some 
preliminary  dock  trials,  in  which  the  machinery 
had  been  found  to  work  perfectly,  Mr.  Mosher 
went  on  board  the  boat  to  engage  in  the  race,  and 
found  that  a  rock  shaft  was  twisted  in  such  a  way 
as  to  throw  the  high-pressure  valve  out  of  adjust- 
ment, and  he  could  not  make  repairs  in  time  for  tht 
run.  Mr.  Monroe,  for  whom  the  boat  was  built, 
was  on  board  the  "Monmouth"  with  some  of  his 
friends,  and  of  course  was  considerably  disappoint- 
ed at  not  seeing  the  launch.  A  bill  of  sale  had  pre- 
viously been  made,  and  Mr.  Mosher  has  not  been 
allowed  on  board  the  launch  since  that  time.  Ac- 
cording to  the  contract  he  Avas  to  receive  $2,000 
bonus  for  each  mile  of  speed  per  hour  above  25. 
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THE   N.    A.   S.    E.  CRITICIZED. 

The  Omaha  Bee,  September  2,  devotes  two  col- 
umns and  a  half  to  the  "auspicious  opening"  of  the 
N.  A.  S.  E.  convention.  According  to  this,  there 
-were  1 28  delegates  present.  They  were  immensely 
pleased  with  Washington  Hall.  Mayor  Gushing 
who  had  been  announced  to  come  and  give  an  ad- 
dress of  welcome,  sent  a  written  message  instead. 
In  the  course  of  it,  a  strong  point  was  made  in  fa- 
vor of  engineers'  licenses,  saying: 

"Next  to  the  physician,  the  engineer  is  the  most 
important  factor  to  the  people  of  all  nations  against 
loss  of  life  and  limb.  The  physician  is  not  permit- 
ted in  any  country  to  prescribe  for  the  sick  or  dy- 
ing without  first  having  spent  years  in  the  study  of 
medicine,  and  then  stand  the  test  of  a  medical  ex- 
amination and  received  from  learned  professors  a 
certificate  announcing  to  the  world  that  the  holder 
thereof  is  a  fit  and  competent  man  to  go  to  the  bed- 
side and  relieve  human  suffering  and  save  numan 
life.  And  so  it  is  with  the  pharmacist.  The  life  of 
the  citizen  is  too  precious  and  necessar.y  to  the 
state  to  permit  the  apothecary  to  put  up  a  prescrip- 
tion without  first  having  passed  an  examination  as 
to  his  competency.  Surely  the  engineer  on  whose 
intelligence,  ability  and  sobriety  depend  hundreds 
of  human  lives  daily,  should  be  as  well  skilled  in  his 


profession  as  the  physician  and  druggist  are  in 
theirs,  and  should  stand  the  same  relative  test  as  to 
fitness. " 

Directly  after  the  formality  of  replying  to  the 
mayor's  "address"  (by  proxy)  and  the  reading  of 
the  minutes  were  over,  a  visit  was  made  to  the 
smelting  works. 

In  the  afternoon  the  committee  on  credentials 
stated  that  94  delegates  and  two  alternates  were  en- 
titled to  seats  in  the  convention.    The  Bee  says: 

"The  afternoon  session  was  a  stem-winder  in  its 
way,  chiefly  because  a  protest  was  entered  against 
the  seating  of  Mr.  Pratt  of  Cincinnati.  The  report 
of  the  committee  on  credentials  engendered  a  lively 
fight.  The  struggle  with  parliamentary  rules  was 
something  surprising  to  behold,  and  the  president 
was  tickled  half  to  death  when  he  found  himself 
alive  after  the  adjournment  of  the  ses.sion.  He  was 
coached  during  the  melee  by  Hon.  John  Fehren- 
hatch,  who  has  been  a  member  of  the  legislatures 
of  three  states.  Mr.  Pratt,  too,  came  out  with  hair 
on  his  head,  for  although  he  was  a  long  while  being 
born  into  the  convention,  he  finally  emerged  there 
on  both  feet,  clothed  in  all  the  rights  of  a  delegate." 

The  humble  appeal  made  by  "the  venerable"  J.  J. 
lilingwortb,  in  the  midst  of  the  trouble,  as  reported 
in  the  Daily  Stationary  Engineer,  of  Omaha,  (Sep. 
4,)  goes  a  long  way  to  corroberate  the  Bee's  remarks. 
Mr.  lllingworth  said : 

"Brethren,  let  me  make  a  word  of  explanation.  I 
presume  that  you  all  know  that  I  am  acquainted 


LOOK   ON  THIS! 


A.  O.  S.  E. 
Syracuse  Herald,  (July  16) : — 

The  members  of  the  American  Order  of  Steam 
Engineers  are  workers.  On  Tuesday  they  were  in 
secret  session  from  7:30  o'clock  until  3  o'clock  next 
morning.  Yesterday  they  kept  at  it  from  half-past 
7  until  noon,  but  at  2  o'clock  they  started  on  a  half- 
day's  outing.  About  50  engineers  with  their  ladies 
went  out  on  the  lake,  stopping  at  Pleasant  Beach 
and  at  Maple  Bay,  where  at  5  o'clock  a  specially  pre- 
pared dinner  was  served  to  them.  They  had  a  very 
jolly  time,  but  before  they  came  home  they  had  to 
do  some  more  business.  Harry  Hohn  is  one  of  the 
youngest  members  of  the  order.  He  hails  from 
Philadelphia,  where  he  worked  before  he  met  with 
the  unfortunate  accident  which  deprived  him  of 
both  of  his  legs.  A  party  of  engineers  got  together 
yesterday  and  decided  to  start  the  cripple  in  a  cigar 
store  in  Philadelphia.  In  a  few  moments  nearly 
$600  was  subscribed  and  the  project  was  an  assured 
success.  A  fine  wheel  chair  had  already  been  pur- 
chased for  Mr.  Hohn  and  he  has  been  supported  by 
the  order.  Most  of  the  excursionists  came  back  to 
the  city  on  the  early  trains,  for  the  convention  goes 
into  session  again  this  morning  at  the  same  time  as 
yesterday  and  the  day  before  and  stays  there  until 
all  the  work  is  completed. 


The  Standard  (next  day)  says: 

After  four  days  of  hard  work  the  Supreme  Council 
of  the  American  Order  of  Steam  Engineers  ad- 
journed last  evening  to  meet  the  second  Monday  in 
May,  1893,  at  Chicago.  The  convention  just  closed 
has  been  the  best,  in  point  of  attendance  and 
amount  of  work  accomplished,  that  the  order  has 
ever  held.  Owing  to  the  fact  that  the  next  con- 
vention is  to  be  held  in  Chicago  during  the  World's 
Fair,  a  much  larger  attendance  is  assured. 


The  above  are  merely  specimens  of  what  the 
Sj'racuse  papers  said  about  the  A.  O.  S.  E.  conven- 
tion: they  had  nothing  but  praise.  And  if  the  two 
orders  are  to  be  j  udged  by  thoir  work,  the  Amer- 
ican Order  has  done  well.  Then  as  to  their  manner 
of  doing  that  work,  the  A.  0.  S.  E.  have  a  chief 
who  kept  the  proceedings  in  good  order.  Look  at 
the  picture  opposite!  And  think  what  is  likely  to 
be  the  result. 


with  parliamentary  rules  and  parliamentary  disci- 
pline. You  all  know  that  this  is  the  first  time  I 
ever  presided  over  such  a  body  of  men — the  first 
time  outside  of  my  own  little  association  in  Utica, 
N.  Y.,  that  I  ever  had  the  honor  of  presiding.  I 
know  my  own  short  comings.  I  know  that  I  have 
hurt  the  feelings  of  a  great  many;  but  I  assure  you 
it  has  been  unintentionally.  I  have  done  the  best 
I  could  do  with  the  light  I  had  and  with  my  short- 
comings. I  hope  you  will  excu.se  me,  and  I  .stand 
ready  at  all  times  to  be  corrected  whenever  I  have 
made  any  mistake.  There  is  no  man  living  who  has 
not  made  mistakes  In  his  lifetime.  This  is  one  of 
my  mistakes.  Perhaps  it  was  a  mistake  in  taking 
the  office,  which  I  am  inclined  to  think  now  that  it 
is.  Therefore,  if  you  will  forbear  with  me  and 
render  me  that  kind  assistance  which  you  have 
given  during  the  year,  I  shall  l)e  very  much 
obliged.  (Applause.) 

Under  the  caption  "Mixing  fun  with  business" 
the  Bee  (Sep.  3,)  says: 

"When  the  convention  was  notified  of  the  prepar- 
ations made  to  visit  South  Omaha  this  afternoon, 
some  of  the  delegates  repented  of  their  inaction 
and  moved  that  the  entire  day  be  devoted  to  bnsi  - 
ness.  It  went  through  with  a  whoop,  and  the  con- 
vention adjourned  until  9  o'clock  this  morning. 

"The  convention  has  l)een  iu  session  two  days, 
and  about  the  only  work  that  has  been  accom- 
plished was  to  decide  to  do  something  to-day.  The 
indications  are,  however,  that  there  will  be  music 


THEN    ON  THAT!! 


JV.  A.  S.  E. 
Omaha  Bee,  (Sept.  4):— 

The  Engineers'  delegates  assembled  in  the  con- 
vention hall  at  9  o'clock  yesterday  in  accordance 
with  the  rules  of  civil  service  reform  adopted  at 
Wednesday's  meeting.  That  is,  some  of  them  did, 
while  many  did  not  get  around  until  an  hour  or  two 
later,  and  some  failed  to  appear  at  all.  One  thing 
that  is  noticeably  apparent  is  the  painful  but  in- 
effectual struggle  that  the  delegates  are  having  with 
themselves  to  make  a  satisfactory  showing  in  the 
official  report  of  the  convention  for  the  benefit  of 
their  constituents,  and  at  the  same  time  to  corral 
all  the  fun  there  is  going  in  the  way  of  junkets,  ex- 
cursions, banquets  and  balls.  They  protest  loudly 
on  the  floor  against  devoting  the  time  that  should 
be  taken  up  in  convention  work  to  the  pleasui'es 
mapped  out  by  the  local  committee,  and  demand 
all  sorts  of  penances  in  the  way  of  early  opening 
hours  and  evening  sessions,  but  when  it  comes  to  a 
vote  as  to  whether  or  not  the  invitation  to  go  some- 
where and  back  again  on  a  special  train  they  invar- 
iably vote  to  go. 

At  yesterday's  session  it  was  discovered  that  some 
of  the  delegates  were  upon  two  or  more  committees, 
and  as  this  delayed  work  several  changes  and  new 
appointments  were  made,  so  as  to  allow  all  the  com- 
mittees to  be  at  work  at  the  same  time.  That  vir- 
tually meant  beginning  the  convention  over  again. 

Then  the  method  of  doing  business  came  in  for  a 
roasting,  and  a  score  or  more  of  delegates  who,  deep 
down  in  their  hearts,  wanted  to  visit  the  stock 
yards  in  the  afternoon,  but  couldn't  see  their  way 
clear  to  do  so  because  of  Wednesday's  action  de- 
manding an  all  day  .session,  hopped  on  to  the  local 
committee  for  planning  to  take  them  away  from 
their  work. 

As  usual  the  local  committee  came  out  on  top,  and 
Wednesday's  action  was  rescinded  and  a  motion  to 
devote  the  major  portion  of  the  afternoon  to  the  ex- 
cursion went  through  with  a  whoop.  One  repent- 
ant sinner,  however,  insisted  that  a  meeting  must 
be  held  at  5  o'clock,  immediately  after  their  return. 

An  adjournment  of  an  hour  was  taken  to  allow 
the  committees  time  to  prepare  their  reports,  and 
those  who  were  thus  left  without  visible  means  of 
employment  went  down  to  the  machinery  exhibit 
and  improvised  a  number  of  steam  guages  for  lung 
testers  or  allowed  the  wind  from  the  power  fan  to 
fluctuate  through  their  whiskers. 


AN    ELOQUENT  COMPARISON. 


Under  the  heading  "Some  Very  Busy  Engineers,"  the  Omaha  Bee,  of  Sept.  4,  gives  a  picture  of  the 
N.  A.  S.  E.,  that  is  in  striking  contrast  to  the  reports  of  the  meeting  of  the  Supreme  Council  of  the  Amer- 
ican Order  of  Steam  Engineers  last  July. 
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and  plenty  of  it  wlien  tlie  preliminaries  are  all  dis- 
Ijosed  of  and  new  business  is  taken  up. 

"The  visitors,  ladies  and  all,  assembled  on  the 
court  house  grounds  at  noon  and  had  their  pictures 
'tooken'  in  a  group. 

SUPREME  CHIEF  JEFFERSON  YOUNG  CANED 

The  Bee,  World-Herald  and  other  Omaha  papers 
of  September  4,  contain  such  reports  as  the  fol- 
lowing: 

•'The  local  council  of  the  A.  O.  of  S.  E.,  (a  young 
and  vigorous  order  of  steam  engineers),  which  is 
officially  designated  the  David  Gilbert  Council, 
No.2  of  Nebraska,  have  received  a  welcome  visit 
from  Mr.  Jefferson  Young,  Jr.  of  Syracuse,  N.  Y., 
who  is  Supreme  Chief  Engineer  of  the  Order.  At 
the  same  time  the  N.  A.  S.  E.,  another  order  of 
steam  engineers  (confined  to  men  who  run  station- 
ary engines) ,  are  holding  what  they  call  a  conven- 
tion in  Omaha  this  week. 

-While  the  National  Association  of  Stationary 
Engineers  were  losing  themselves  in  the  mazy  at 
Washington  Hall  last  night  the  members  of  the  D:- 
vid  Gilbert  council  of  the  other  order  of  engineers 
were  also  having  a  real  gojd  time  over  at  the  Del- 
loneh'otel. 

'•The  American  Order  of  Steam  Engineers  is  a 
comparatively  new  engineers'  association,  but  it  is 
growing  rapidly.  The  David  Gilbert  council  of 
Omaha  was  organized  in  May  last  with  fifty-two 
charter  members,  and  now  has  a  membership  of  101. 
Last  night  they  surprised  Supreme  Chief  Engineer 
Young  at  his  hotel  and  presented  him  with  a  mag- 
nificent gold  headed  cane,  appropriately  engraved. 

"It  was  a  pleasant  impromptu  affair,  and  a  neat 
surprise.  At  8  o'clock  about  ninety  members  of  the 
lodge  called  at  the  hotel,  and  John  L.  Miller,  cor- 
responding secretary  of  the  council,  in  a  neat  speech 
presented  Mr.  Young  with  a  handsome  gold-headed 
cane,  a  gift  from  David  Gilbert  Council.  Mr.  Young 
was  completely  taken  by  sm-prise,  but  managed  to 
make  a  happy  response,  after  which  he  footed  a  re- 
freshment bill,  and  the  entire  party  spent  several 
hours  in  talking  "good  of  the  order." 

Mr  Young  walked  into  our  sanctum  a  few  days  la- 
ter, and,  surely  enough,  the  gold-headed  cane  was 
with  him. 

"How  did  it  happen,  Mr.  Young?" 

'•0, 1  was  never  so  taken  by  surprise  in  my  life. 
When  1  made  my  official  caU  on  the  David  Gilbert 
council,  the  boys  said  they  would  call  upon  me  at 
the  hotel  'to  talk  over  certain  matters.'  Two  or 
three  of  them  first  came  to  the  hotel,  and  said  I  was 
wanted  at  the  telephone.  On  returning  from  the 
'phone  I  was  couironted  with  such  a  large  crowd 
that  amazed  me.  And  when  they  presented  the 
cane  I  felt  paralyzed.  They  say  1  made  some  re- 
marks in  returning  thanks,  but  1  don't  remember 
speaking  a  word.  1  had  a  good  deal  to  say,  but  I 
did  not  know  that  any  remarks  had  proceeded  be- 
yond my  throat,  which  was  very  full." 

"Well,  let's  see!  Did  you  hear  anything  of  the  N. 
A.  S.  E.  delegates  at  Omaha? 

'•Why,  their  'convention'  was  a  mere  fizzle.  They 
collected  contributions  by  means  of  false  pretences. 
They  went  to  the  employers  of  our  men,  and  i)re- 
tendea  that  they  all  belonged  to  the  same  order. 
Where  Bro.  Lennox  is  employed,  a  man  called  for  a 
contribution;  but  the  manager  sent  to  ask  Lennox  if 
he  belonged  to  the  order  that  was  collecting  for  a 
convention?  Mr.  Lennox  said,  No.  And  there  was 
an  end  of  it.  Others  paid  S25  and  other  amounts 
without  a.sking  their  engineers  if  the  rei>resenta- 
tions  made  by  the  collectors  were  all  right,  and 
found  out,  when  too  late,  that  they  had  been  fool- 
ed. I  tell  you  the  Omaha  people  are  disgusted  with 
the  N.  A.  S.E." 

And  as  proof  thereof,  Mr.  Young  handed  us  clijj- 
piugs  from  the  Omaha  papers,  some  of  which  arc 
quoted  elsewhere. 


Enoineei;  Ernst  Miller,  engineer  of  the  Chicago, 
liock  Island  <k  Pacific  train,  which  was  wrecked  at 
loiith  street,  Chicago,  on  August  died  Septem- 
l>er  7,  from  injuries  received  in  the  accident. 


A  man  inhales  one  pint  of  air  at  each  breath. 
While  standing,  the  adult  respiration  is  twenty-two 
times  per  minute;  while  lying  down,  thirteen.  To 
Have  your  breath.  He  down. 


Com  EIGHT  ,  1891. 

REVISED  CONSTITUTION  OF  THE  SUPREME 
COUNCIL,    AMERICAN     ORDER  OF 
STEAM  ENGINEERS. 

ARTICLE  VII. 
Teustees. 

There  shall  be  a  board  of  seven  trustees,  two  of 
whom  shall  be  elected  at  each  bi-annual  session  of 
the  Supreme  Council. 

They  shall  hold  office  for  the  term  of  six  years. 
At  each  third  session  there  shall  be  three  trustees 
elected. 

ARTICLE  VIIL 
Election  and  Teem  of  Office. 
Section  1.  The  officers  shall  be  elected  by  bal- 
lot. 

If  in  the  first  ballot  no  candidate  has  the  majority 
of  all  the  votes  cast  the  name  having  the  lowest 
number  of  votes  shall  be  drojiped  and  another  bal- 
lot taken,  and  so  on  until  one  candidate  shall  re- 
ceive a  majority  of  all  the  votes  cast. 

Sec.  2.  All  officers  except  trustees  shall  be  elected 
for  a  term  of  two  years. 

Sec.  3.  The  election  of  officers  shall  take  place  at 
the  bi-annual  session  and  in  the  regular  order  of 
business. 

ARTICLE  IX. 
Mode  of  Foeming  a  Gkand  Council. 
Section  1.  All  subordinate  councils  in  jurisdic- 
tion where  no  grand  council  exists  shall  be  under 
the  immediate  control  of  the  Supreme  Council  un- 
til the  formation  of  a  grand  council  for  that  juris- 
diction. 

Sec.  2.  When  there  are  four  or  more  subordinate 
councils  established  and  in  working  order  in  any 
jurisdiction,  they,  through  the  deputy  supreme 
chief  thereof,  may  petiton  the  supreme  chief  who 
shall  cause  the  supreme  corresponding  engineer  to 
notify  each  of  the  councils  of  that  jurisdiction  to 
elect  two  delegates  for  the  unexpired  balance  of  the 
year,  up  to  the  31st  of  December  following,  on  the 
first  meeting  night  of  the  council  after  receipt  of 
the  communication. 

Sec.  3.  The  delegates  shall  be  past  chief  engi- 
neers and  shall  meet  at  such  time  and  place  as  may 
be  specified  by  the  supreme  chief  engineer,  and 
proceed  to  organize  a  grand  council  by  electing 
two  past  grand  chief  engineers,  grand  chief  engi- 
neer, grand  first  assistant  engineer,  grand  record- 
ing engineer,  grand  corresponding  engineer,  grand 
treasurer  engineer,  grand  chaplain,  grand  senior 
master  mechanic,  grand  junior  master  mechanic, 
grand  inside  sentinel,  grand  outside  sentinel  and 
the  number  of  trustees  required  by  the  State  law, 
all  of  whom  must  be  past  chief  engineers. 

Sec.  4.  The  grand  council  as  soon  as  organized 
shall  elect  one  delegate  (for  each  hundred  or  frac- 
tion thereof),  to  the  supreme  council  as  provided  in 
Sec;.  2,  Article  2,  of  the  constitution,  and  the  said 
delegates  are  hereby  declared  past  grand  chief  en- 
gineers. 

Sec.  5.  A  notice  of  their  organization,  together 
with  a  list  of  their  officers,  shall  be  forwarded  to 
the  supreme  recording  engineer  and  supreme  treas- 
urer through  the  supreme  chief  engineer,  and  the 
latter  officer  shall  install  or  cause  to  bo  installed  by 
a  deputy  supreme  chief  engineer,  the  officers  elect 
of  said  grand  council,  after  which  it  shall  proceed 
to  form  a  constitution  and  by-laws  for  its  own  gov- 
ernment, not  inconsistent  with  laws  promulgated 
by  this  body. 

ARTICLE  X. 
Op  Gkand  Council. 

Section  1.  Grand  councils  exist  by  virtue  of  a 
charter  issued  by  authority  of  Supreme  Council,  or 
supreme  chief  engineer  during  its  recess. 

They  shall  conform  to  the  ritual,  forms,  ceremo- 
nies, work,  regalias,  jewels,  traveling  cards  and  cer- 
tificates, and  regulations  described  by  the  Suijreme 
Council,  in  accordance  with  this  constitution  and 
shall  (subject  to  the  provision  hereof  and  right  of 
api^eal)  have  exclusive  or  original  jurisdiction  over 
all  subordinate  councils  within  Its  territorial  limit, 
and  over  the  members  attached  to  the  same. 

Sec.  2.  All  power  and  authority  not  herein  re- 
served to  the  Supremo  Council,  is  hereby  delegated 
to  the  grand  council,  the  Supreme  Council,  how- 
ever, reserving  to  itself  the  right  at  any  time,  by 


proper  amendments  duly  adopted  to  this  constitu- 
tion, to  resume  any  additional  power  necessary  to 
promote  the  well  being  and  harmony  of  the  Order. 

Sec.  3.  Each  grand  council  shall  adopt  constitu- 
tion for  its  own  government  and  also  for  its  subor- 
dinates; which  constitution  shall  be  in  accordance 
with  the  provisions  of  this  constitution,  and  the 
laws  made  in  pursuance  hereof.  The  constitution 
of  all  grand  councils,  and  all  amendments  thereof, 
shall  not  go  into  effect  until  submitted  to  and  ap- 
proved by  the  supreme  chief  engineer  or  the  su- 
preme council. 

Sec.  4.  Grand  councils  shall  be  composed  only  of 
past  chief  engineers,  but  said  grand  council  may 
provide  for  a  delegate  system,  and  may  limit  the 
rights  and  privileges  of  past  chief  engineers  in  the 
floor  of  the  grand  council. 

Sec.  5.  The  officers  of  a  grand  council  shall  be  as 
prescribed  in  Sec.  3  of  Abticle  9,  of  this  constitu- 
tion, who  shall  be  elected  or  appointed  as  the  con- 
stitution of  the  respective  grand  councils  may  pre- 
scribe, and  who  shall  hold  office  for  the  term  of  one 
year. 

Sec.  6.  Charter  of  grand  council  may  be  revoked 
and  grand  council  suspended  by  the  Supreme  Coun- 
cil, or  supreme  chief  engineer  during  recess,  for 
non -conformity  to  the  work,  ceremonies  or  ritual 
adopted  by  the  Supreme  Council;  for  disobedience 
of  its  legal  man  dates;  for  improper  conduct. 

ARTICLE  XI. 
Of  Suboedinate  Councils. 

8eo.  1.  Subordinate  councils  exist  by  virtue  of 
dispensation  issued  by  the  Supreme  Council 
through  the  supreme  chief  engineer,  or  charters 
granted  in  lieu  thereof,  or  directly  by  the  appropri- 
ate grand  council,  but  to  each  grand  council,  when 
formed.belongs  the  exclusive  right  to  issue  charters 
to  councils  instituted  within  its  jurisdiction. 

Sec.  2.  Grand  councils  shall  prescribe  a  constitu- 
tion for  the  subordinate  councils  within  their  juris- 
diction, but  the  following  obligatory  rules  or  prin- 
ciples shall  be  incorporated  into  each  subordinate 
council  constitution. 

(1.)  A  council  shaU  never  consist  of  less  than  five 
members,  and  shall  hold  stated  meetings  at  least 
twice  a  month,  at  such  an  hour  as  may  from  time  to 
time  be  determined  upon,  provided  that  each  grand 
council  may  allow  meetings  at  longer  intervals  by  a 
regular  dispensation. 

(2.)  Not  less  than  five  members  shall  constitute  a 
quorum  for  the  transaction  of  business,  including 
one  qualified  to  preside,  and  if  five  members  only 
be  present  no  appropriation  of  money  shall  be  made 
unless  it  be  by  unanimous  consent. 

(3.)  All  subordinate  councils  must  work  the  ritual 
in  full. 

(4.)  The  officers  of  a  subordinate  council  shall  be 
as  provided  in  the  ritual  of  the  Order. 

(5.)  Nominations  for  elective  officers  must  be 
made  at  least  two  weeks  previous  to  night  of  elec- 
tion. 

(6.)  Officers  shall  be  installed  at  the  first  regular 
meeting  m  the  new  time,  if  unforseen  circumstan- 
ces do  not  prevent,  but  no  officer  shall  be  installed 
unless  he  has  fully  paid  to  his  council  the  amount 
of  all  dues  and  claims  of  whatsoever  nature,  then 
accrued. 

(7.)  All  vacancies  by  death,  removal,  suspension, 
resignation,  or  otherwise,  shall  be  filled  in  the  man- 
ner of  the  original  selection,  to  serve  the  residue 
of  the  term,  and  officers  so  serving  shall  be  entitled 
to  all  the  honors  of  the  term. 

(8.)  No  person  shall  be  initiated  into  a  council 
of  this  Order  who  has  not  reached  the  legal  age  of 
majority,  a  citizen  of  the  United  States,  of  good 
moral  character,  sound  in  health  and  limb,  a  be- 
liever in  the  Supreme  being,  with  at  least  one 
year's  active  service  as  an  engineer  where  a  license 
is  required.  They  must  hold  such  license  and  sat- 
isfy the  investigating  and  examining  committee  of 
the  council  to  which  they  apply  for  admission  as  to 
their  character  and  ability.  Every  application  for 
membership  must  be  accompanied  with  at  least  one 
half  of  the  initiation  fee.  The  initiation  fee  m  no 
case  shall  be  less  than  three  dollars,  and  shall  in- 
clude one  year's  subscription  to  the  official  publi- 
cation of  the  Order. 

(9.)  Engineers  will  pass  the  age  limit  (set  by  the 
grand  council  or  the  subordinate  council  under  the 
immediate  control  of  the  Supremo  Council),  may  be 
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elected  to  life  membership.  They  must  pass  the 
same  examination  as  to  ability  in  character  as  an 
active  member,  and  must  present  positive  proof 
that  they  have  been  in  charge  of  a  steam  engine  at 
some  time  in  life  for  at  least  one  year.  They  shall 
be  entitled  to  all  the  rights  of  active  members,  ex- 
cept that  they  cannot  hold  olflce  or  vote  at  election 
or  upon  a  financial  question,  or  be  entitled  to  any 
benefits. 

(10.)  When  a  new  member  has  been  initiated  the 
corresponding  engineer  of  his  council  shall  forward 
his  name  and  address  to  the  manager  of  the  ofiQcial 
publication  at  once,  accompanied  by  the  sum  speci- 
fied by  the  Supreme  CounciJ. 

(11.)  Application  for  initiation  must  be  signed  by 
the  petitioner  stating  his  age,  residence,  and  where 
employed,  and  endorsed  by  two  members  in  good 
standing  who  are  members  of  the  council,  which 
must  be  entered  ujjon  the  records  and  the  petition 
referred  to  a  committee  of  three  for  investigation 
(neither  of  whom  shall  have  recommended  him) , 
whose  duty  it  shall  be  to  report  on  the  character  of 
the  petitioner  at  a  regular  meeting.  If  the  report 
be  favorable,  his  name  shall  be  referred  to  the  ex- 
amining committee  who  shall  notify  the  petitioner 
to  appear  before  them  at  some  time  previous  to  the 
next  meeting.  They  shall  examine  him  thoroughly 
in  steam  engineering  and  report  on  his  ability  at 
the  next  regular  meeting.  The  petitioner  shall  then 
be  balloted  for  by  secret  ball  ballot,  and  if  approved 
he  may  be  admitted. 

(12.)  Should  two  black  balls  appear  against 
the  candidate  the  ballot  shall  be  renewed  immedi- 
ately. Should  two  or  more  appear  on  the  second 
ballot  he  shall  be  declared  rejected  and  no  other 
ballot  be  taken  in  his  case  for  the  period  of  six 
months  thereafter. 

(13.)  At  least  one  week  must  elapse  between 
the  date  of  application  and  initiation  of  the  candi- 
date. 

(14.)  Each  subordinate  council  shall  have  dis- 
played at  all  meetings  a  United  States  flag. 

(15.)  Any  member  who  shall  desire  to  withdraw 
from  the  council  to  which  he  belongs  must  pay  all 
his  indebtedness,  and  procure  from  the  financial 
engineer  signed  by  the  chief  engineer  a  withdrawal 
card  at  a  cost  of  not  more  than  fifty  cents.  This  card 
must  be  placed  in  some  other  council,  or  returned  to 
the  one  that  issued  it  within  six  months  after  its  issue 
or  the  holder  shall  cease  to  be  a  member  of  the  Or- 
der. 

(16.)  To  secure  removal  of  the  card  he  must 
pay  all  dues  for  the  time  he  has  held  the  card. 

(17.)  Any  brother  of  the  Order  in  good  stand- 
ing desirous  of  becoming  a  member  of  another 
council,  shall  make  application  as  in  the  case  of  an 
initiated  person  and  accompany  the  same  with  his 
withdrawal  card  from  the  council  of  which  he  was 
last  a  member,  or  the  card  granted  by  the  grand 
council  in  lieu  thereof,  which  shall  be  referred  to  a 
committee  of  three,  whose  duty  it  shall  be  to  report 
as  to  the  standing  and  qualifications  of  the  appli- 
cant at  a  regular  meeting.  The  brother  shall  then 
be  balloted  for  by  secret  ball  ballot  as  in  the  case 
of  an  initiate.  Any  brother  who  may  have  lost  his 
card  can  have  the  same  renewed  by  applying  to  the 
soui'ce  from  which  it  emanated. 

(18.)  Any  withdrawal  card  may  be  revoked  by 
a  council  granting  the  same  or  ordered  vacated  by 
the  proper  grand  council,  or  grand  chief  engineer 
at  any  time  for  cause  ai^pearing,  and  when  so  re- 
voked for  the  purpose  of  impeachment  or  trial,  the 
person  holding  the  said  card  becomes  subject  to 
the  council  that  issued  the  same  in  so  far  as  concern 
said  impeachment  or  trial.  Refusal  to  comply  with 
proper  citation  in  this  connection  shall  constitute 
contempt. 

(19.)  A  withdrawal  card  can  be  renewed  if  lost 
or  destroyed  accidentally,  and  satisfactory  evidence 
adduced  from  the  holder  and  applicant  by  the 
council  having  granted  the  same,  and  upon  such 
times  as  the  council  may  determine. 

(20.)  Each  subordinate  council  shall  have  a 
seal  with  proper  devices  which  shall  be  affixed  to 
such  cards  as  well  as  to  all  official  documents  ema- 
nating from  the  council. 

(21.)  A  member  who  is  one  year  m  the  arrears 
shall  be  declared  suspended,  provided  said  member 
is  not  under  charges. 

(22.)  Councils  shall  provide  for  carrying  to 
effect  the  beneficial  character  of  the  Order  by  pro- 


viding for  the  payment  of  weekly  benefits  in  case 
of  disability,  and  funeral  benefits  in  case  of  death 
of  a  member.  The  weekly  benefits  shall  not  be 
less  than  one  dollar  per  Aveek.  In  case  of  death  of 
a  member  they  must  pay  at  least  one  dollar  per 
member  of  the  council. 

(23.)  Any  subordinate  council  that  shall  assist 
the  member  of  another  council  in  sickness  or  dis- 
tress shall  keep  an  account  of  such  expenses,  and 
shall  forward  a  bill  for  all  to  the  council  of  which 
the  sick  or  distressed  brother  is  a  member.  But  it 
shall  be  the  duty  of  all  subordinate  councils  before 
giving  aid  to  telegraph  the  corresponding  engineer 
of  the  applicant's  council  for  a  report  of  his  stand- 
ing. No  benefits  shall  be  charged  in  excess  of  that 
allowed  by  the  council  of  which  the  applicant  is  a 
member. 

(24.)  Each  subordinate  council  must  keep  a 
book  of  records,  giving  in  detail  the  experience  of 
member  as  an  engineer,  and  it  shall  be  in  the  care 
of  the  examining  committee,  but  under  the  direct 
charge  of  the  chief  engineer.  This  book  must  not 
be  removed  from  the  council  chamber. 

(25.)  All  members  of  the  Order  in  good  stand- 
ing have  a  right  to  enter  any  subordinate  council, 
or  to  visit  the  grand  or  Supreme  Council  while  such 
bodies  are  in  session,  and  they  shall  not  be  denied 
that  right  so  long  as  they  act  with  decorum. 

(26.)  Any  member  of  th3  Order  who  shall  by 
talk  or  otherwise  injure  a  brother  member  shall  be 
suspended  or  expelled. 

(27.)  Any  member  of  the  Order  who  shall  be 
guilty  of  intoxication  while  in  the  engine  room 
shall  be  suspended  or  expelled. 

(28.)  Any  member  of  the  Order  who  shall  se- 
cure a  position  through  the  infiuence  of  the  Order 
or  a  member  thereof,  and  shall  while  holding  such 
position  allow  himself  to  become  in  arrears  shall  be 
expelled. 

(29.)  Any  member  of  the  Order  who  shall  know 
of  a  brother  sick  in  distress  or  dead,  and  shall  fail 
to  report  it  to  the  proper  officers  at  once,  shall  be 
fined,  suspended  or  expelled,  as  his  council  may  de- 
cide. 

(30.)  Any  member  who  shall  know  of  a  va- 
cancy or  a  position  about  to  be  vacated,  and  fails  to 
report  the  fact  to  the  proper  officers  shall  be  fined, 
suspended  or  expelled,  as  his  council  may  decide. 

(31.)  Any  member  who  shall  give  a  position  to 
an  engineer  not  a  member  of  this  Order  when  there 
is  a  member  out  of  work  who  is  qualified  to  fill  the 
position,  shall  be  suspended  or  expelled. 

ARTICLE  XII. 
Of  Delinquent  or  Defunct  Councils. 
Section  1.  Any  grand  or  subordinate  council 
may  be  suspended  or  dissolved  and  its  charter  or 
dispensation  forfeited  to  the  Supreme  or  proper 
grand  council. 
(1.)  For  improper  conduct. 

(2.)  For  neglecting  or  refusing  to  conform  to  the 
constitution,  laws  or  enactments  of  the  Supreme  or 
grand  councils  or  the  general  laws  and  regulations 
of  the  Order. 

(3.)  For  neglecting  or  refusing  to  make  its  returns 
or  for  non-payment  of  dues  or  for  taxes  to  the  Su- 
preme or  Its  proper  grand  council.  But  the  charter 
or  dispensation  shall  not  be  forfeited  in  either  of 
the  above  cases  until  a  council  shall  have  been 
duly  notified  of  its  oifence  by  the  Supreme  or 
proper  grand  corresponding  engineer  and  suitable 
opportunity  be  given  to  answer  the  charges  made 
against  it. 

(4.)  For  neglecting  to  hold  the  regular  stated 
meetings  as  provided  by  law  without  a  proper  dis- 
pensation therefor,  or  unless  prevented  from  doing 
so  by  some  unforeseen  circumstances. 

(5.)  By  its  membership  diminishing  so  that  less 
than  a  constitutional  quorum  may  be  left. 

ARTICLE  XIII. 
QuoKUM  OF  Votes. 
A  majority  of  the  grand  council  shall  constitute  a 
quorum  to  transact  business,  and  a  member  of  the 
grand  council  when  returns  for  the  year  and  su- 
preme delegate  tax  have  not  been  paid  regularly, 
and  annually  forward  to  the  proper  supreme  offi- 
cer on  or  before  the  first  day  of  May,  prior  to  any 
session  of  the  Supreme  Council,  shall  in  no  case  be 
entitled  to  vote,  either  being  an  officer  or  supreme 
delegate. 


ARTICLE  XIV. 
Revenue. 

Section  1.  Each  grand  council  shall  pay  to  the 
Supreme  Council  the  sum  of  twenty -five  dollars  for 
a  charter. 

Sec.  2.  Each  subordinate  council  organized  in 
States  where  there  is  no  grand  council  shall  pay 
the  sum  of  twenty  dollars  dispensation  fee,  and 
they  shall  be  entitled  to  one  ritual  and  secret  work. 

Sec.  3.  Each  grand  and  subordinate  council  shall 
pay  for  supplies,  such  sum  as  may  be  fixed  in  the 
by-laws  of  the  Supreme  Council,  and  all  work  or 
supplies  so  ordered  must  be  paid  for  when  ordered. 

Sec.  6.  When  a  subordinate  council  is  organized 
by  the  supreme  chief  engineer  in  the  State  where  a 
grand  council  exists,  twenty  dollars  of  the  charter 
fee  shall  be  collected  by  him  and  paid  over  to  the 
Supreme  Council  for  expenses  in  organizing. 

ARTICLE  XV. 
Mileage. 

The  Supreme  Council  shall  pay  the  mileage  and 
necessary  expenses  of  its  officers  and  delegates  to 
and  from  and  while  in  the  supreme  session  unless 
otherwise  provided  for.  The  mileage  shall  be  at 
the  rate  of  three  cents  per  mile,  and  three  dollars 
per  day  during  the  actual  session  of  the  body. 

ARTICLE  XVI. 
Regalia. 

The  regalia  of  the  Order  shall  be  a  ribbon  badge. 
The  design  shall  be  as  follows:  F^r  the  Supreme 
Council,  American  eagle  over  bar  of  gold,  the  letters 
A.  O.  of  S.  E.  on  bar, color  red,  two  gold  tassels  and 
gold  fringe,  the  rank  of  the  officer,  the  United 
States  flag  and  the  seal  of  the  Order  on  the  ribbon. 
Grand  councils,  eagle  over  bar  of  gold,  the  letters 
A.  O.  of  S.  E.  on  bar,  color  white,  two  gold  tassels 
gold  fringe,  rank  of  the  officer  on  the  ribbon. 
United  States  flag;  and  the  grand  council  seal  sub- 
ordinate council,  color  blue,  officers  plain  bar,  A. 
O.  of  S.  E.  on  bar,  two  silver  tassels,  silver  fringe 
the  rank  of  the  officer,  name  and  number  of  the 
council. 


A    MOUNTAIN    OF    NEARLY     PURE  IRON. 


Large  quantities  of  nickel  in  South  Georgia,  and 
a  mountain  of  wonderful  iron  ore  in  Nevada,  are 
important  news  items  now  floating  on  the  surface 
of  the  industrial  world.   A  San  Francisco  dispatch 

says: 

By  building  thirteen  miles  of  track  in  Nevada  the 
railroad  men,  who  have  controlled  that  state  only 
to  squeeze  every  dollar  out  of  it  and  choke  its  re- 
sources to  the  last  gasp,  could  furnish  to  all  the 
iron  furnaces  in  the  United  States  all  the  iron  they 
could  use  at  the  mere  cost  of  transportation  and  25 
cents  a  ton  for  mining.  Thirteen  miles  from  the 
Central  Pacific  line  there  is  a  mountain  of  ore  that 
is  98  per  cent  pure  iron,  and  it  can  be  run  into  pig 
iron  in  any  ordinary  furnace.  Some  of  the  ore  has 
been  smelted  in  the  railroad  shops  at  Sacramento 
and  found  to  be  of  the  best  quality  of  iron.  Ac- 
cording to  the  Winnemucca  Silver  State,  the  quan- 
tity is  so  great  that  the  assessment  work  necessary 
to  hold  the  number  of  claims  that  might  be  located 
on  the  mountain  would  produce  enough  iron  to 
build  a  half  a  dozen  railways  from  San  Francisco  to 
New  York.  But  nothing  is  being  done  to  develop 
mines  on  the  mountain,  and  there  are  no  indica- 
tions that  the  railroad  people  will  do  anything  to 
increase  the  business  or  value  of  that  part  of  their 
line  which  runs  through  Nevada,  and  upon  which 
the  government  holds  claims  that  are  payable  out 
of  the  net  earnings. 

Near  Riddles,  in  Southern  Georgia,  is  a  1,400-acre 
tract  that  contains  large  quantities  of  nickel.  It  is 
owned  by  San  Francisco  men,  and  the  United 
States  government  is  trying  to  buy  it  because 
nickel  is  wanted  for  the  making  of  nickel  steel  to 
be  used  in  armor  plating  for  war  vessels,  A  mining 
firm  is  also  negotiating  for  the  property,  and  it  is 
not  known  which  bidder  will  get  the  tract. 


A  German  biologist  says  that  the  two  sides  of  the 
face  are  never  alike.  In  two  out  of  five  the  eyes 
are  out  of  line;  one  eye  is  stronger  than  the  other 
in  seven  persons  out  of  ten,  and  the  right  ear  is 
generally  higher  than  the  left. 
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DEATH    OF   GEORGE   W.    MC  KEE. 


Just  as  we  are  going  to  press  we  have  received 
news  of  the  death  of  Mr.  George  W.  McKee,  the 
respected  father-in-law  of  Supreme  Chief  Engineer 
Jefferson  Young.  He  was  in  his  83rd  year,  and  was 
a  retired  iron  mercliaut,  having  been  engaged  in 
that  business  in  Xew  York  for  manj'  years  as  mem- 
ber of  the  firm  of  McKee  and  Judson.  After  retir- 
ing from  business  he  lived  on  his  farm  at  White 
Plains,  N.  Y.,  where  he  has  since  resided  up  to  the 
time  of  his  death.  His  demise  was  not  entirely  un- 
expected, as  he  had  been  paralized  and  confined  to 
his  bed  for  about  three  years  past. 

Mr.  McKee  was  a  prominent  memi)er  of  the  Meth- 
odist Episcopal  Church,  being  for  many  years  a 
trustee  of  the  old  Carlton  Avenue  M.  E.  Church  of 
BrooJilyn,  X.  Y.  He  gave  active  and  financial  aid 
to  the  building  of  the  new  church,  known  as  the 
Simpson  M.  E.  Church,  which  superseded  the  old 
Carlton  avenue  building.  He  leaves  a  widow,  about 
his  own  age,  who  has  been  confined  to  bed  for 
about  a  year,  and  is  a  great  sufferer.  A  son  and 
three  daughters,  of  which  Mrs.  Jelierson  Young, 
Jr.,  of  Syracuse,  X.  Y.,  is  the  eldest,  are  left  to 
mourn  the  loss  of  an  affectionate  father. 

Our  sincere  sympathy  is  extended  to  Mr.  and 
Mrs.  Young  in  this,  their  sad  bereavement. 


CORRESPONDENCE. 


Corliss  and  Slide  Valve  Engine. 

To  the  Editor  of  the  American  Engineer: 

Sib: — I  see  by  your  issues  of  August  29th  and 
September  5th,  that  the  Corliss  men  are  still  in  the 
field.  I  thought  they  had  died  off,  not  having 
heard  anything  from  them. 

The  Eeoording  Engineer  speaks  of  the  steamship 
that  left  New  York  and  broke  down  its  old  slide 
valve,  but  admits  that  it  really  broke  the  valve 
stem.  Now,  is  that  a  fair  way  to  judge  the  slide 
valve?  The  stem  on  any  valve  is  liable  to  break 
when  the  ship  is  in  a  heavy  sea  and  gets  to  racing. 
As  all  .sea-faring  men  know  that  it  is  an  awful  strain 
upon  the  engine,  because  when  steaming  against  a 
head  sea  she  throws  the  screw  out  f  f  water. 

Now,  Mr.  Recorder,  did  you  ever  see  a  corlisa 
valve  used  on  an  ocean  steamship?  That  would  be 
a  si)leudid  rigging  for  our  ocean  steamers.  Think 
of  a  ship  standing  a  northwest  gale  off  the  Western 
Islands,  throwing  first  one  end  and  then  the  other 
out  of  water,  the  engine  running  away  one  moment 
then  almost  brought  to  a  stand-still  the  next,  what 
would  become  of  your  pretty  Corliss  valve  gear?  I 
am  afraid  there  would  be  more  money  collected  for 
salvage  than  all  the  lines  put  together  are  worth. 
The  most  popular  valve  on  ocean  steamships  to-day 
i-t  the  "Old  Slide  Valve." 

The  Recorder  states  that  six  years  ago  an  electric 
plant  in  the  city  of  Philadelphia  put  in  a  new  slide 
valve,  and  after  one  year  threw  her  out.  That  is  a 
very  poor  argument  to  use  against  the  "  Slide 
Valve."  I  know  of  a  number  of  engines,  automatic 
and  otherwise,  that  have  been  thrown  out  and  re- 
placed by  other  makes,  the  owner  claiming  that 
they  were  not  worth  anything.  Did  the  makers  of 
those  engines  that  were  thrown  out  go  out  of  busi- 
ness? Oh,  no,  they  kept  on  building  the  same  en- 
gines. 1  can  cite  cases  where  a  number  of  the  best 
makes  of  engines  have  been  thrown  out  through 
ignorance.  Now,  he  speaks  of  a  long  run  that  was 
made  by  a  Corli.ss  j^gine  in  an  electric  plant,  C8G 
hours.  Why,  bless  your  heart,  I  know  an  old  .slide 
valve  engine  that  runscontinuously  for  four  months 
without  one  single  shut  down,  day  or  night,  during 
the  entire  time,  and  all  she  needed  at  the  end  of 
that  time  was  to  take  up  a  little  on  her  brasses. 
Don't  talk  long  runs,  because  the  slide  valve  can 
show  longer  runs,  without  stopping,  than  any  en- 
gine on  earth.  My  old  gal  runs  from  6  a.  m.  Mon- 
day morning  until  11  p.  m.  Saturday  night,  and  has 
been  doing  it  for  years.  It  does  not  require,  at  an 
average,  over  one  hour  each  Sunday  to  keep  her  up 
to  the  mark. 

"Old  Slide  Valve"  is  not  afraid  of  goihg  into  fig- 
ures, but  as  he  was  first  to  start  this  controversy, 
he  thinks  it  a  duty  of  the  Corliss  men  to  prove,  by 
figures,  the  sni>(;riority  of  tlie  Corliss  over  the  Old 
Slide  Valve.  I  have  called  for  figures  time  and 
time  again  and  1  have  called  lor  cards,  and  I  have 


promised  when  these  figures  are  presented  and 
cards  shown,  that  I  would  produce  both  figures  and 
cards  that  would  knock  all  the  Corliss  men  silly. 
So,  bring  on  your  figures  and  you  will  find  that  1 
am  ready  to  answer  them. 

Now,  as  to  this  other  fellow,  who  signs  himself 
"Old  Corliss,"  and  says  that  I  can't  prove  that  60  m. 
e.  p.  is  economical.  It  is  not  my  place  to  prove 
anything  of  the  kind.  I  have  made  the  claim  that 
I  run  on  this  pressure.  Now,  if  I  am  not  right,  why 
don  t  they  jump  on  me  and  show  me  why  1  am 
wrong?  No,  "Old  Corliss,"  ten  days  is  not  long  for 
repairs  on  a  Corliss  engine,  because  when  they  do 
smash  up,  they  make  a  big  one,  and  the  devil  is  to 
pay.  But  I  agree  with  "Old  Corliss"  in  saying  that 
I  would  like  to  see  all  the  boys  .speak  up  on  this 
subject.  Let  there  be  a  merry,  friendly  war  on  the 
subject,  and  perhaps  we  can  draw  out  points  on 
both  sides  of  the  question  that  will  be  very  inter- 
esting to  all.  As  for  myself,  I  stand  ready  to  back 
up  every  assertion  that  I  have  made  that  the  Cor- 
liss engine  is  simply  a  new  tangled  fad  built  for  or- 
nament and  easy  running,  with  a  lot  of  ginger- 
bread work  hooked  on,  that  is  entirely  useless  and 
as  claimed  in  the  first,  I  still  claim  that  the  Old 
Slide  Valve  is  the  cheapest  engine  in  the  long  run. 
Its  first  cost  is  very  much  lower,  its  repairs  nom- 
inal, its  age  is  much  longer  than  the  Corliss.  The 
Corliss  may  save  a  small  amount  of  fuel,  but  when 
you  take  into  consideration  its  first  cost,  its  expen- 
sive repairs  and  its  short  life,  I  say  for  one,  and  I 
think  for  thousands,  that  the  best  of  all  engines  for 
common  every-day  hard  usage,  is  the 

Old  Slide  Valve. 

Editor,  American  Engineer: — 

Sir: — In  reply  to  Bro. Corliss,  Old  Reliable  wishes, 
in  answer,  to  say,  when  asked  how  he  knows  the 
Slide  Valve  is  doing  the  most  work,  that  it  is  be- 
cause the  engine  is  running  a  factory  twice  as  large 
as  the  other;  the  building  is  twice  as  large  and  has 
over  twice  as  much  machinery  to  run. 

For  the  benefit  of  the  brother,  the  first  chance  I 
have  I  will  get  cards  of  both  engines  for  him. 

Next,  about  the  steamship  at  sea,  with  the  broken 
valve  stem,  etc.  Now  he  has  gone  to  sea,  I  will 
answer  him  by  asking  a  question;  In  1840  Mr. 
Samuel  Cunard  started  the  famous  steamship  line 
which  bears  his  name  with  four  vessels,  Britannia, 
Acadia,  Caledonia,  and  Columbia,  all  four  side- 
wheelers  having  large  side  lever  engines  with  slide 
valves.  The  engines  ranged  90"  cylinders,  with  9' 
stroke,  and  100 "xlC  large  slide  valve.  When 
worked  by  hand  it  had  a  large  wheel  like  a  pilot's 
wheel,  taking  four  men  to  move  it;  with  steam  on 
they  run  side  wheelers  for  20  years  before  they 
adopted  screws  instead,  first  Avith  compound  and 
after  triple  expansion  engines.  In  1850  Mr.  E.  K. 
Collins  started  the  famous  Collins  line  of  steamers; 
his  engines  were  built  in  New  York,  and  instead  of 
slide  valves,  had  poppet  valves;  they  were  the  first 
side  lever  engines  with  poppet  valves  that  crossed 
the  Atlantic,  and  it  was  quite  a  curiosity  to  the 
English  to  see  her  large  engines  handled  with  one 
man  easily. 

Now,  Mr.  Editor,  the  Cunard  has  been  running 
their  line  of  steamers  for  50  years,  and  in  that  time 
lost  two  steamers,  one  between  '40  and  '50,  and  the 
other,  the  Oregon,  a  few  years  ago,  near  New  York, 
but  lost  no  lives.  They  have  the  best  record  of  any 
of  the  lines  crossing  the  Atlantic,  and  their  engines 
are  all  slide  valves;  and  during  all  that  time  they 
never  had  any  break  downs,  while  the  "old  relia- 
ble" has  been  doing  the  most  severe  duty. 

The  steamer  Baltic,  of  Collins'  line,  in  '53  made 
the  best  time  across  from  Liverpool;  in  '5G  Cunard 
built  the  Persia  to  beat  the  Collins  line.  The  Persia 
and  Pacific  left  Liverpool  within  a  few  days  of 
each  other;  the  Persia  made  her  first  trip  in  12  days; 
the  Pacific  was  never  after  heard  of,  her  fate  not 
being  known.  The  Arctic,  a  year  before,  sank  in  a 
collision  with  some  French  steamer  during  a  fog  olf 
New  Foundland  banks,  and  something  like  250  lives 
were  lost.  These  two  disasters  broke  up  the  Collins 
line.  At  that  time  these  were  the  only  lines  run- 
ning across  the  Atlantic.  If  he  can  bring  a  better 
record  for  a  Corliss  I  would  like  to  hear  it. 

There  was  a  stunner  that  1  was  going  to  mention, 
but  the  record  I  wanted  I  could  not  find  handy,  so 
I  will  leave  it  out. 

In  1856  the  Laclede  Rolling  Mill  Co.  built  their 


mill  in  St.  Louis;  they  built  a  32"x6'  poppet  valve 
engine  which  ran  and  did  all  the  work  for  twenty 
years.  They  then  thought  they  would  keep  up 
with  the  times,  and  they  took  out  their  old  engine, 
and  bioke  it  up,  and  put  in  a  high  speed,  which 
gave  them  a  good  deal  of  trouble,  by  breaking 
down.  They  soon  took  that  out  and  put  in  two  Cor- 
liss, with  no  better  results.  And  their  superintend- 
ent said  that  if  they  had  not  broken  the  old  engine, 
they  would  have  taken  the  new  ones  out  and  put 
the  old  one  back  again.  As  it  was,  they  had  so 
much  trouble  that  they  have  shut  the  mill  down 
for  good  some  years  back.  They  have  had  enough 
of  Corliss.    What  more  can  be  said! 

Yours  fraternally, 

Old  Reliable. 


Voluntary  Adviser, 

To  the  Editor  of  the  American  Engineer: 

Sir: — I  was  thinking  The  American  Engineer  was 
run  by  a  full  head  of  steam  supplied  by  your  cor- 
responding engineers;  but  I  see  part  of  its  ma- 
chinery is  run  by  crank.  So  I  feel  free  to  contrib- 
ute. 

While  reading  a  recent  issue,  I  believe  I  have 
found  an  old  schoolmate  "Old  Slide  Valve."  This 
is  his  new  name,  but  that  is  not  the  name  that  we 
boys  and  girls  called  him.  His  r.  al  name  is  Flint, 
and  truthfully  si^eaking,  his  face  is  flinty,  but  his 
heart  is  as  warm  and  tender  as  a  spring  chicken. 
Nevertheless  he  was  highly  esteemed  as  our  friend; 
many  are  the  disputes  he  has  settled  on  the  play- 
ground by  a  few  words  spoken  in  a  firm,  decisive 
manner  and  cool  forethought,  which  1  see  charact- 
ize  him  in  these  his  later  years. 

And  now,  my  old  friend,  let  me  advise  you  to 
stand  erect  and  keep  an  eye  open  for  that  record- 
ing engineer;  for  he  has  the  idea  that  he  has  dealt  a 
telling  blow  in  his  last  letter  in  The  Amebicax  En- 
gineer, Why!  To  read  his  account  one  would 
think  he  was  married  to  the  Reynolds  Corliss  en- 
gines. You  had  best  send  him  a  little  note  advis- 
ing him  to  hie  to  the  nearest  cooper  shop,  and  have 
two  good  substantial  hoops  put  on  the  top  of  his 
cranium,  thereby  warding  the  sudden  exiJansiun 
that  is  sure  to  follow.  Perhaps  it  would  be  well  to 
also  look  a  little  to  the  governors  before  adjusting 
the  hoops. 

There  is  still  another  person  we  feel  interested  in, 
that  is,  the  man  that  is  going  to  dig  that  terrible 
hole  in  the  earth.  Please  tell  him,  for  me,  to  feel 
around  the  upper  story  first  to  ascertain  if  there  are 
no  vacant  rooms,  and  if  his  time  is  not  fully  occu- 
pied at  present  he  might  make  a  wheel  or  two  while 
sitting  in  our  musce. 

With  malice  toward  none,  and  good  will  toward 
all,  I  remain,  Frank  Peerm.vn, 

700  N,  IGth  Street,  Omaha. 


Owosso  Council,  No. 8,  Mich. 

To  the  Editor  of  the  American  Engineer: 

Sir:— From  August  2Gth  to  August  30th,  I  wag 
with  the  boys  in  Owossa,  Mich.,  and  a  right  royal 
reception  I  met  with  too, — and  completed  the  or- 
ganization  of  one  of  our  most  promising  councils 
in  this  state:  "Owosso  Council,  No.  8."  The  elec- 
tion of  officers  resulted  in  the  choice  of  the  follow- 
ing well-known  engineers  in  that  flourishing  city: 

Chief  engineer,  Andrew  Jackson, 

First  assistant  engineer,  Enos  Crandall, 

Recording  engineer,  Frank  Green. 

Corresponding  engineer,  Nelson  Yeomans,  920 
Sheawassa  St, 

Financial  engineer,  Henry  Baglcy. 

Treasurer  Engineer,  M.  Crandall. 

Senior  master  mechanic,  Frank  Lewis, 

Junior  master  mechanic,  Thos,  Leuuon, 

Chaplain,  Frank  Clapp. 

Inside  sentinel,  George  Kaiser. 

Outside  sentinel.  Warren  Stoner. 

All  "A  No.  1"  and  enthusiastic  in  their  praises  of 
the  A.  O.  of  S,  E,,  notwithstanding  they  have  the 
N,  A,  S,  E.  right  in  their  midst. 

Let  us  all  unite  in  giving  them  God  speed. 

Fraternally,  c.  M.  Baker,  G.  C.  E. 

J.  D.  Rockefeller's  Scheme. 

To  Hie  Editor  of  the  American  Engineer: 

Sir:  The  richest  man  in  America,  as  Mr.  Rock- 
ofellcr  is  believed  to  bo,  has  become  a  very  large 
owner  iu  the  Northern  Pacific  railway  property, and 
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his  possessions  on  the  Pacific  slope,  especially  in 
Washington,  are  very  great.  Mr.  Kockefeller  has 
conceived  the  idea  of  developing  a  scheme,  with 
General  Kussell  A.  Alger  as  partner,  which  will  in- 
volve the  solution  of  some  engineering  problems 
almost  as  great  as  those  which  are  engaging  the  at- 
tention of  the  engineers  of  the  Nicaraguan  canal. 

Lake  Washington,  in  the  State  of  the  same  name, 
is  a  spring-fed  body  of  water  about  twenty-five 
miles  long  and  from  eight  to  ten  miles  wide,  and 
has  a  depth  of  water  sufHcient  to  float  the  largest 
steamships.  Puget  sound  is  but  twelve  miles  dis- 
tant. Mr.  Kockefeller's  scheme  is,  in  the  first  i^lace 
to  build  a  belt  line  of  railways  around  the  lake, 
making  connections  with  the  great  trunk  lines  run- 
ning to  the  east.  Next  he  and  General  Alger  are 
going  to  build  a  canal  twelve  miles  long,  running 
from  the  lake  to  tide  water.  The  lake  is  some  six- 
teen feet  above  the  sea  level,  and  of  course  this  dif- 
ference of  elevation  must  be  overcome  by  a  system 
of  locks.  The  canal  which  it  is  proposed  to  build 
will  be  a  genuine  ship  canal,  capable  of  floating 
steamers  engaged  in  the  China  trade. 

It  is  Mr.  Rockefeller's  idea,  and  that  ol  those  as- 
sociated with  him,  that  the  ocean  steamships  will 
come  to  the  sound  and,  by  means  of  the  canal,  into 
this  body  of  fresh  water.  That  will  result  in  the 
creation  of  a  port  of  entry  upon  the  banks  of  this 
lake,  and  Mr.  Rockefeller  is  of  the  opinion  that  the 
future  metropolis  of  the  coast  north  of  San  Francis- 
co may  be  located  there. 

The  scheme  is  unparalleled  in  the  history  of 
commercial  development.  To  run  by  means  of  a 
canal  from  salt  water  into  an  absolutely  safe  harbor 
of  fresh  water  is  to  do  that  which  is  done  nowhere 
else  on  the  face  of  the  globe. — E.  J.  Edwabds. 


A     WATER-PRESSURE     PUMPING  ENGINE. 

Bv  John  S.  Bkodie,  Whitehaven,  Eng.* 

Since  Mr.  Henry  Davey,  of  Leeds,  read  his  paper 
on  "Water-pressure  Engines  for  Mining  Purposes" 
before  the  Institution  of  Mechanical  Engineers  in 
1880,  the  author  is  not  aware  of  any  further  pub- 
lished  accounts  relative  to  the  progress  of  this  im- 
portant branch  of  mechanical  engineering. 

The  economical  application  of  water-pressure  en- 
gines, on  a  moderately  large  scale,  is  almost  solely 
confined  to  those  districts  where  water  in  abund- 
ance is  found  at  comparatively  high  altitudes,  and 
which  are  provided  with  sufficient  storage  capacity, 
either  natural  or  artificial,  to  allow  ol  an  available 
constant  and  sufficient  flow  of  water  at  all  seasons 
of  the  year.  Where  such  conditions  exist,  it  be- 
comes the  primary  duty  of  the  civil  engineer  to  util- 
ize and  direct  forces,  wLich  would  otherwise  run  to 
waste,  in  any  useful  application  which  may  be  most 
suitable  to  the  local  requirements  in  each  case. 

In  the  case  now  under  discussion,  it  may  be  stated 
generally  that  the  town  and  district  adjacent  to 
Whitehaven  are  supplied  with  water  drawn  from 
Ennerdale  Lake,  in  the  county  of  Cumberland.  The 
lake  is  about  nine  miles  from  the  center  of  the  town, 
and  at  an  elevation  of  about  180  feet  above  the 
main  service  reservoir  at  Whitehaven,  into  which 
the  water  from  the  lake  is  delivered.  The  pipes  are 
sufficiently  large  to  deliver  the  quantity  of  water 
required,  and  to  have  a  margin  for  future  exten- 
sions; and  this  margin  in  pipe  capacity — or,  in  other 
words,  the  surplus  energy  in  the  mains — is  utilized 
for  pumping  purposes  in  the  manner  that  will  now 
be  described. 

The  level  of  the  overflow  weir  at  the  lake  is  361) 
feet  above  Ordnance  datum,  and  this  level  is  found 
to  be  sufficient  for  the  supply  by  gravitation  of  a 
population  of  about  20,000  persons.  But  a  further 
population  of  about  G,000  is  located  at  a  level  of 
from  350  to  500  feet  above  Ordnance  datum,  and 
hence  pumping  is  necessary  to  supply  the  latter. 

The  main  service  reservoir  is  situated  within  a 
mile  ol  the  center  of  the  town,  at  a  level  of  186  feet 
above  Ordnance  datum;  and  this  sujjply  from  En- 
nerdale Lake,  which  is,  as  previously  stated,  about 
nine  i/iiles  from  Whitehaven,  is  delivered  into  the 
main  service  reservoir  by  two  mains,  at  a  uniform 
rate  of  one  million  gallons  per  twenty-four  hours. 
The  water  mains  are  11  inches  and  12  inches  diam- 
eter respectively  at  their  lower  ends,  and  they  are 
laid  over  very  uneven  ground  at  a  hydraulic  gradi- 
ent of  about  12  feet  per  mile. 
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The  pumps  in  question  are  situated  on  a  bye-pass 
from  the  water  mains,  within  a  few  feet  of  the  main 
service  reservoir.  By  means  of  a  suitable  arrange, 
meut  of  sluice  valves,  the  water  in  the  mains  can 
either  be  delivered  direct  into  the  service  reservoir, 
or  can  be  sent  by  way  of  the  bye-pass,  to  actuate 
and  feed  the  engines  and  pumps  respectively.  It  is 
not  considered,  in  practice,  desirable  to  send  the 
whole  of  the  water  ma  the  bye -pass  when  the 
IDumps  are  working,  but  the  valves  are  turned  down 
until  a  head  of  about  100  feet  is  indicated  by  the 
pressure  gauge  as  being  the  pressure  in  the  mains. 
It  has  been  found  desirable  to  adopt  this  plan  of 
allowing  a  small  quantity  of  water  to  pass  the  par- 
tially-closed valve,  as  it  greatly  lessens  the  "ram- 
ming" of  the  water  in  the  mains,  with  its  conse- 
quent injurious  effect  upon  the  pipes  and 
joints. 

This  water,  then,  stored  up  in  the  mains  at  100 
feet  of  head,  is  led  into  the  pumping  engines, 
where  it  is  separated  into  two  quantities  by  suita- 
ble breeches  pipes,  part  going  to  actuate  the  en- 
gines, where,  after  doing  its  work  and  expending 
its  energy,  it  is  exhausted  through  suitable  pipes 
again  in  the  mains  (on  the  contrary  side  of  the 
sluice  valve  from  whence  it  was  drawn),  and  forth- 
with delivered  into  the  service  reservoir  for  use  in 
the  usual  manner,  as  if  no  pumping  had  been  done. 
The  other  quantity  of  water  is  taken,  by  means  of 
suitable  piping,  into  the  ram  cylinder  of  the 
pumps,  whence  it  is  delivered  into  the  pump-rising 
main. 

The  engines  are  in  duplicate,  the  motive  power 
v.'ater  branching  from  the  bye-pass  main  to  each 
engine  cylinder  at  a  head,  as  already  stated,  of  100 
feet.  An  air-vessel,  2  feet  in  diameter  by  12  feet  in 
length,  is  placed  on  the  bye-pass  main,  before  it 
branches  into  the  engine  cylinder.  Besides  this 
air-vessel  there  is  a  smaller  one,  18  inches  diameter 
by  5  feet  in  length,  placed  over  each  valve  casing 
in  the  engine  cylinders.  The  water  is  admitted 
into  and  discharged  from  these  cylindnrs  by  equi- 
librium piston  valves,  actuated  by  four-way  cocks, 
which  are,  in  turn,  worked  by  tappets  fixed  on  rods 
attached  to  the  piston  rods.  The  piston  valves  and 
lining  are  of  gunmetal,  with  phosphor  bronze  rings. 
The  pilot  pistons  are  also  of  gunmetal,  with  leather 
cup  rings  and  soUd  gunmetal  cylinders,  and  strong 
copper  pipes  for  the  exhaust  and  supply  pipes. 

The  engine  cylinders  are  18  inches  diameter  and 
2  feet  6  inches  stroke,  provision  being  made  for  in- 
serting a  brass  liner  when  necessary.  The  pistons 
are  the  usual  cast  iron  type,  with  cup  leather  rings. 

The  pumps  are  of  the  double  plunger  description, 
9  inches  diameter,  with  cast  iron  hollow  rams  act- 
ing direct  from  the  engines.  The  pump  inlet  and 
outlet  valves  are  of  solid  gunmetal,  and  are  of  the 
equilibrium  double  beat  description,  discharging 
into  an  8-inch  rising  main,  on  which  is  placed  an 
air-vessel  exactly  similar  to  that  on  the  bye-pass 
already  described. 

The  air-vessels  are  automatically  replenished 
with  air  by  means  of  a  small  air-pump,  the  motor 
piston  of  which  is  alternately  subjected  to  the  inlet 
and  outlet  pressures  in  the  ram  cylinders,  being 
connected  to  each  cylinder  by  small  copper  pipes 
with  plug  cocks,  and  by  similar  pipes  to  the  air-ves- 
sels. 

The  pumps  deliver  through  an  8-inch  rising 
main,  2,200  lineal  yards  in  length,  into  an  auxiliary 
service  reservoir  at  the  level  of  500  feet  above  Ord- 
nance datum,  or  314:  feet  above  the  level  of  the 
pumps.  But  as  part  of  the  motive  Avater  is  con- 
veyed directly  into  the  ram  cylinders  at  a  head  of 
100  feet,  the  net  lift  is  214  feet. 

Automatic  indexing  gear  is  fitted  to  each  pump, 
so  that  the  quantity  of  water  pumped  during 
known  intervals  of  time  can  always  be  accurately 
ascertained. 

The  work  specified  in  the  contract  for  the  pumps 
was  a  minimum  of  165,000  gallons  in  twenty-four 
hours  for  each  pump;  the  water-works  authority 
guaranteeing  a  uniform  supply  of  one  million  gal- 
lons per  twenty-four  hours  at  a  head  of  100  feet. 
The  average  performance  of  the  engines  during  the 
tour  years  they  have  been  at  work  has  been  as  fol- 
lows:— 

(a)  Each  pump  working  separately,  172,250  gal- 
Ions  per  twenty-four  hours — equal  to  4.7  per  cent 
above  specified  performance. 

(b)  Both  pumps  working  siniultaueously,  the  mo- 


tive water  being  the  same  as  for  one  pump,  170,500 
gallons  per  twenty-four  hours. 

The  lower  efficiency  obtained  by  the  pumps  work- 
ing together  is,  of  course,  due  to  the  increased 
friction  to  be  overcome  in  the  working  parts. 

When  at  work,  the  variation  of  the  prebsure  gauge 
on  the  inlet  pipe  does  not  exceed  5  per  cent,  while 
that  on  the  rising  main  does  not  exceed  1  per  cent — 
a  result  no  doubt  entirely  owing  to  the  compara- 
tively large  size  of  the  air-vessels,  and  also  to  their 
being  always  kept  fully  charged  with  air. 

The  pumps  were  supplied  and  erected  under  con- 
tract at  a  cost  of  £460  ($2,245),  no  extras  being 
either  claimed  or  allowed. 

The  engines  are  located  in  a  suitable  engine- 
room,  with  cream-colored  glazed- brick  walls  on 
three  sides;  timber  roof,  ornamentally  painted  in- 
side, and  picked  slates  outside;  with  encaustic-tiled 
floor  of  a  highly  ornamental  pattern.  The  side  of 
the  room  facing  south  is  entirely  glazed;  and,  ow- 
ing to  the  entire  absence  of  dust,  smoke,  steam, 
etc.,  the  place  is  easily  kept  in  a  very  clean  condi- 
tion. 

No  attendance  beyond  periodical  visits  for  oiling, 
etc.,  is  required,  a }  the  pumps  are  perfectly  auto- 
matic; and,  as  will  have  been  seen  from  the  forego- 
ing description,  the  motive  or  driving  water,  after 
doing  its  work  in  the  engine  cylinders,  flows  at 
once  into  the  main  service  reservoir,  and  is  used 
for  ordinary  supi^ly  purposes,  and  therefore  costs 
nothing  for  pumping  purijoses.  The  cost  of  the 
pumps  was  defrayed  out  of  current  revenue,  and 
therefore  no  interest  or  sinking  fund  payments 
have  to  be  provided. 

There  remains  only,  the  cost  of  stores  and  main- 
tenance, which  have  amounted  to  .t:52  2s.  6  d.  (|254) 
for  the  four  years  the  pumps  have  been  at  work. 

The  quantity  of  water  pumped  in  that  time,  as 
shown  by  the  engine  counters,  is  106,012,000  gal- 
lons. 

The  cost  of  pumping  is,  therefore,  at  the  rate  of 
.06  of  a  penny  (about  one-quarter  of  a  farthing) ,  or 
one-eighth  of  a  cent  for  every  1,000  gallons  of 
Avater  raised  to  a  vertical  height  of  314  feet. 

The  pumps  were  erected,  and  commenced  work- 
ing on  the  2Gth  October,  1886,  and  the  above  data 
is  up  to  the  26th  October,  1890, 


THE   CARE   OF   A  BOILER. 


The  proper  care  of  a  boiler  is  one  of  the  most  im- 
portant things  about  a  steam  plant,  and  yet  less  at- 
tention is  commonly  given  to  the  boiler  than  any 
other  part  of  the  machinery.  There  may  be  several 
reasons  for  this,  and  one  which  shows  up  the  most 
frequently  Is  that  the  engine  with  its  finished  parts 
and  brass  oil  cups  and  steady  running  gives  a  bet- 
ter chance  for  display  than  does  the  boiler.  The 
engine  room  seems  to  be  important  part  of  the  es- 
tablishment and  the  place  that  receives  the  most 
attention,  while  the  boiler  is  generally  located  as 
far  out  of  the  way  as  possible  and  receives  the 
smallest  amount  of  attention  that  can  reasonably  be 
given  it.  This  is  not  the  case  in  all  iDlants,  but  in 
the  majority  of  them  the  boiler  is  neglected,  so  that 
more  time  and  attention  can  be  given  to  the  engine 
and  its  surroundings,  and  it  is  usually  noticed  that 
wherever  there  is  a  fine  engine  on  which  a  show 
can  be  made,  the  boiler  room  will  be  found  quite 
dirty,  most  of  the  apparatus  required  therein  is  in 
an  uncleanly  condition,  more  so  than  should  be 
necessary  from  the  amount  of  dirt  and  dust  usually 
made  in  such  places.  Where  the  engine  receives 
the  larger  amount  of  the  attention,  the  boiler  must 
of  necessity  be  neglected  and  usually  is,  to  a  con- 
siderable extent,  and  is  nearly  always  the  case 
where  the  engineer  does  his  own  firing.  All  engi- 
neers know  that  the  boiler  is  the  most  important 
piece  of  machinery  about  the  plant,  or  at  least 
should  receive  the  greater  amount  of  attention. 
Owing  to  the  duties  required  of  boiler  and  engine 
and  the  means  employed  for  working  them,  it  is  un- 
derstood that  there  is  a  possibility  of  accidents  oc- 
curring iu  a  short  space  of  time  which  may  be  the 
cause  of  the  destruction  of  the  whole  apparatus . 
When  an  engine  breaks  down,  the  destruction  is 
usually  confined  to  the  one  room  and  is  seldom  dis- 
astrous, for  such  accidents  rarely  occur,  while  any- 
thing that  may  happen  to  the  boiler,  and  the  pos- 
sibilities are  many,  may  be  the  cause  of  a  large 
amount  of  damage.   We  have  no  indicators  for 
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boilers  that  serve  the  purpose  so  fully  as  the  steam 
engine  indicator,  and  the  noises  produced  are  prac- 
tically indications  of  the  condition  of  the  engine, 
but  in  a  boiler  there  is  nothing  which  corresponds 
to  this,  for  although  braces  may  be  loose  or  broken, 
rivet  heads  corroded  and  eaten  off,  boiler  plates 
grooved  or  pitted,  initial  strains  present  from  the 
too  free  use  of  the  drift  pin,  necessitated  by  the 
low  price  at  which  the  boiler  was  furnished,  crys- 
tallized plates,  produced  partly  from  the  same 
cause,  may  either  one  be  capable  of  caiising  a  ter- 
rible accident,  which  coming  as  it  will,  without 
warning,  may  make  the  results  most  terrible.  All 
these  defects  have  been  found  in  boilers,  in  some 
cases  before  an  accident  has  occurred,  but  in  others 
only  from  an  examination  of  the  wreck  produced 
and  of  the  fragment  left,  but  in  most  cases  their 
presence  is  unknown  until  the  boiler  is  in  a  decid- 
edly dangerous  condition. 

In  plants  where  a  fireman  is  employed  a  much 
cleaner  fire  room  is  usually  found,  and,  occasion- 
ally, the  fireman  takes  sulBcient  pride  in  his  sur- 
roundings to  keep  the  boiler  front  and  other  parts 
exposed  to  view  reasonably  clean,  and  some  go  so 
far  as  to  keep  all  the  fittings  bright,  the  ceilings 
and  walls  whitewashed,  pipes,  dome,  etc.,  nicely 
painted  a  deep  jet  black,  and  an  air  of  tidiness  all 
around.  In  such  a  place,  it  may  be  inferred,  from 
a  casual  view,  that  the  machinery  of  all  kinds  has 
excellent  care  and  that  the  inside  of  the  boiler  re- 
ceives fully  as  much  attention  and  as  close  examin- 
ation as  the  outside  parts  which  make  the  show, 
and  this  is  as  it  should  be. 

Some  engineers  have  claimed,  with  a  show  of 
pride,  that  they  have  not  had  their  boilers  open  for 
over  six  weeks,  two  months,  or  longer,  as  the  case 
may  be,  apparently  considering  that  such  things 
are  complimentary  to  their  ability  as  an  engineer. 
In  some  cases  it  is  all  right,  no  doubt,  for  any  en- 
gineer that  givei  his  boiler  a  careful  examination 
and  inspection  every  two  or  three  months  may  be 
reasonably  assured  of  its  safe  condition  for  that 
length  of  time,  providing  everything  was  found  as 
it  should  be  when  the  last  examination  was  made. 
The  use  of  mechanical  boiler  cleaners  tends  to  in- 
crease the  length  of  time  between  which  examina- 
tion of  the  interior  of  the  boiler  is  made,  as  some  of 
these  devices  are  capable  of  keeping  a  boiler  free 
from  scale  for  several  months  time  without  special 
attention.  -But  no  boiler  should  be  allowed  to  go  so 
long  without  careful  examination,  for  a  sufficient 
amount  of  corrosion  can  take  place  within  the  time 
to  change  the  condition  of  the  boiler  from  that 
which  would  be  considered  safe  to  that  which  might 
be  positively  dangerous  and  unreliable  under  ordi- 
nary conditions  of  usage.  A  practical  knowledge 
of  the  subject  would  indicate  that  every  engineer, 
worthy  of  the  name,  who  had  charge  of  a  boiler, 
would  make  a  careful  examination  of  both  the  in- 
side and  outside,  at  least,  every  month,  closely  ex- 
amining all  parts  for  signs  of  corrosion,  grooving 
or  pitting,  sounding  plates  and  laps  in  join»/S  for 
nnnsual  and  unsafe  conditions. 

The  safety  valve  is  a  factor  that  cannot  be  ignor- 
ed, and  the  usual  practice  of  opening  the  valve  or 
caasing  it  to  blow  off  at  least  once  per  day,  does  not 
really  .seem  sufficient  to  be  a  guarantee  that  it  will 
perform  the  duty  required  of  it  just  at  the  time  it 
should  work  to  best  advantage.  A  safety  valve 
may  readily  stick,  especially  those  that  are  con- 
structed to  prevent  the  steam  blowing  into  the  en- 
gine room  whenever  the  safety  valve  performs  its 
duty,  A  valve  of  this  kind  is  usually  fitted  with  a 
cap  surrounding  the  stem  through  which  it  is  int 
tended  to  move  without  friction,  and  also  withou 
permitting  an  escape  of  steam  around  the  sides  of 
the  stem,  and  for  this  reason  there  is  great  danger 
of  its  sticking,  and  that  without  an.y  indications 
which  will  call  attention.  Valves  of  this  kind, 
whenever  inspected,  will  be  found  to  liavo  the  stem 
thickly  covered  with  mineral  matter  which  has 
been  carried  off  with  the  steam  and  finally  adheres 
to  the  stem  with  such  tenacity  that  it  can  only  be 
removed  by  filing  or  sand-papenng.  Such  accmu- 
lation  enlarges  the  stem  and  a  similar  deposit  in  the 
cap  often  produces  such  a  condition  of  affairs  that 
to  start  the  valve  from  its  seat,  even  when  the  lever 
i«i  removed,  requires  considerable  of  an  effort  Un- 
der such  conditions  the  valve  is  not  corroded  to  its 
seat  as  iisnally  expressed,  but  the  stem  and  cap  are 
caused  to  adlif;re  on  account  of  the  accumulation 


deposited  from  the  flow  of  steam,  which  carries  with 
it  more  or  less  water  from  the  boiler,  which  in  turn 
deposits  the  sedimentary  matter  carried  over. 

As  near  as  can  be  judged  from  what  we  find,  the 
water  in  a  boiler  while  in  a  state  of  ebullition  Is 
covered  with  scum  formed  from  mineral  and  veget- 
able matter  introduced  in  the  water,  and  in  some 
cases  oil  is  also  found  which  is  brought  in  from  the 
exhaust.  It  is  generally  shown  that  when  water  is 
carried  over  with  steam,  a  large  amount  of  this  sed- 
imentary matter  is  carried  over  also,  and  frequent- 
ly a  great  quantity  of  it  passes  through  the  engine 
and  out  of  the  exhaust  pipe,  as  may  be  noticed  by 
the  streaks  of  whitewash  with  which  the  exhaust 
pipe  is  marked.  These  substances  when  blown  out 
through  the  safety  valve  are  what  causes  such 
trouble,  and  to  keep  a  boiler  entirely  free  from 
such  accumulation  on  the  surface  of  the  water 
would  require  the  frequent  use  of  a  surface  blow- 
off,  or  the  constant  use  of  a  mechanical  boiler 
cleaner.  But  as  the  proper  care  of  a  boiler  requires 
a  consideration  of  a  number  of  points  that  cannot 
be  given  a  single  article  we  will  continue  the  sub- 
ject in  another  paper. — D.  Elvers,  in  Invention. 


AN    INDIANAN'S  INVENTION. 

G.  F.  Huttsell,  a  peach  grower  living  near  Salu- 
da, Ind.,  is  having  built  a  boat  which  he  claims 
will  be  the  beginning  of  a  new  era  in  steamljoat 
mechanism.  The  craft,  now  nearly  completed,  was 
designed  to  thoroughly  test  the  practicability  of  a 
peculiar  gear  for  a  steamboat  wheel  which  he  has 
patented.  It  is  about  sixty  feet  long  and  will  be 
named  Victoria,  after  his  eldest  daughter,  a  beauti- 
ful belle  of  the  neighborhood.  The  feature  of  the 
wheel  is  the  vast  saving  in  motive  power,  and  Mr. 
Huttsell  asserts  that  a  two-horse  power,  applied  to 
the  gearing  will  give  as  much  pressure  from  the 
paddles  against  the  water  as  that  of  any  of  the  mail 
boats  running  between  Cincinnati  and  Louisville. 

The  wheel  and  device  for  the  new  boat  are  being 
cast  in  Madison,  and  a  number  of  river  men  have 
been  impressed  with  its  availability.  The  princi- 
ple is  that  of  a  flat  wheel  with  pinions  that  move 
small  cogs  on  the  revolving  rod  of  sidewheels  or  a 
stern  wheel.  It  is  somewhat  similar  to  a  device  in 
use  in  machine  shops  for  obtaining  rapid  wheel 
revolutions.  One  revolution  of  the  pinion  wheel 
will  give  nineteen  revolutions  of  the  water-wheels, 
and  tests  have  shown  a  wonderful  pressure  thrown 
against  water  with  a  one-horse  power. 

Mr.  Huttsell  has  been  working  on  this  patent  for 
ten  years,  but  has  not  had  the  means  to  build  a  test 
boat  until  this  season,  when  a  large  peach  crop 
brought  him  returns  which  he  invested  in  the  boat. 
It  is  to  cost  over  $600.  He  has  had  several  advan- 
tageous offers  for  the  patent  right,  but  has  refused 
them. — Madison  Courier. 


TO  COLORADO  VIA  BURLINGTON  ROUTE. 

ONLY  ONE  NIGHT  ON  THE  ROAD. 

Leave  Chicago  at  1:00  P.  M.,  or  St.  Louis  at  8:25 
A.  M.,  and  arrive  Denver  6:15  P.  M.  the  next  day. 
Through  Sleepers,  Chair  Cars  and  Dining  Cars. 
All  Railways  from  the  East  connect  with  these 
trains  and  with  similar  trains  via  Burlington  Route 
to  Denver,  leaving  Chicago  at  6:10  P.  M.,  St.  Louis 
8:15  P.  M.,  and  Peoria  at  3:20  P.  M.  and  8:00  P.  M. 
All  trains  daily. 

Tourist  tickets  are  now  on  sale,  and  can  be  had 
of  ticket  agents  of  all  roads  and  at  Burlington 
Route  depots  in  Chicago,  Peoria  and  St.  Louis. 

There  is  no  better  place  than  Colorado  for  those 
seeking  rest  and  pleasure. 


Steam  pipes  have  recently  been  made  of  ramie 
fibre,  hardened  under  tremendous  hydraulic  press- 
ure, and  pos.sessiug  a  tensile  strength  equal  to  two 
and  one -half  times  that  of  steel, sa.ys  Invention.  The 
ramie  fibre,  or  China  grass,  has  the  property  of  be- 
ing unaffected  by  moisture;  it  will  not  shrink  nor 
swell,  it  is  a  non-conductor  of  heat,  it  cannot  rust, 
and  these  features  together  with  its  groat  strength, 
are  all  desirable  in  steam  pipes,  its  utilization  in 
this  line  being  regarded,  therefore,  as  one  of  the 
possibilities  of  the  future. 

I^ato  developments  in  electro-photograijhy  indi- 
cate that  it  may  be  possible  to  take  photographs  of 
views  located  many  miles  from  the  camera. 


COAL.  IRON  AND  STONE  AT  THE  FAIR. 

The  Gueat  Industkiai.  Mineral  and  Metals  will 
Constitute  an  Important  Feature  of  the 
Mines  and  Mining  Exhibit  at  the 
Columbian  Exposition. 


In  no  other  department  of  the  World's  Fair,  per- 
haps, will  be  seen  a  greater  diversity  of  exhibits 
than  in  that  of  Mines  and  Mining.  Not  only  will 
there  be  a  dazzling  arraj'  of  diamonds,  opals,  emer- 
alds and  other  gems,  and  of  the  precious  metals, 
but  a  most  extensive  collection  of  iron,  copper, 
lead  and  other  ores,  and  of  their  product;  of 
coal,  granite,  marble,  sandstone,  and  other  building 
stone;  of  soils,  salt,  petroleum,  and,  indeed,  of  al- 
most everything,  useful  or  beautiful,  belonging  to 
the  mineral  kingdom.  How  extensive  the  mineral 
exhibit  from  other  countries  will  be,  it  is  yet  too 
early  to  know,  but  the  indications  are  that  it  will 
surpass  any  that  has  heretofore  been  made.  How- 
ever that  may  be,  there  is  no  doubt  that  the  mineral 
resources  and  products,  not  only  of  this  country  as 
a  whole,  but  of  each  state  and  section,  will  be  of 
the  most  complete  and  representative  description. 

Chief  Skiff',  of  the  Department  of  Mines  and 
Mining,  is  confident  that  this  will  be  the  result  of 
the  plans  which  he  is  pursuing. 

Owing  to  the  fact  that  what  has  been  published 
thus  far,  relating  to  the  exhibit  of  this  department, 
has  been  almost  exclusively  concerning  gold,  silver 
and  the  various  precious  stones  and  rare  collections 
of  minerals,  many  have  inferred,  perhaps,  that  the 
baser  metals  and  minerals  are  to  receive  scant  at- 
tention. This  is  far  from  being  the  case.  In  fact, 
so  important  does  Chief  Skiff  consider  it  that  the 
representation  of  the  latter  shall  be  fully  com- 
mensurate with  their  surpassing  industrial  import- 
ance that  he  has  determined  to  organize  soon  a  sub- 
department  to  take  special  charge  of  the  coal  and 
iron  exhibit,  and  later  of  that  of  coal  and  lead. 

The  coal  industry  in  the  United  States  is  of  gigan- 
tic proportions,  involving  the  investment  of  many 
millions  of  capital  and  the  subsistence  of  many 
hundreds  of  thousands  of  people.  According  to 
recent  census  bulletins  the  output  of  coal  in  1889 
alone  aggregated  104,576,290  tons,  the  value  of 
which  at  the  mines  was  $131,421,172.  Fully  two- 
thirds  of  the  states  and  territories  are  coal  produc- 
ing. But  great  as  is  the  annual  production  of  coal 
in  this  country,  it  is  insignificant  in  comparison 
with  the  possibilities.  Our  coal  resources  are  sim- 
ply enormous.  Vast  areas  of  coal  measures,  thou- 
sands of  miles  in  extent,  lie  distributed  between  the 
Atlantic  and  Pacific  and  the  northern  and  southern 
boundaries.  Throughout  the  west  and  south  coal 
mining  is  rapidly  increasing  in  importance. 

The  exhibit  of  coal  at  the  Exposition,  of  course, 
will  be  qualitative  rather  than  quantitive.  Not 
only  will  the  different  varieties  of  coal,  which  the 
different  localities  produce,  be  shown,  but  chemical 
analyses  of  each  and  the  results  of  tests  determin- 
ing economic  value  and  adaptabihty  to  various 
u.ses.  The  coal  resources  of  the  different  states 
and  sections  will  be  shown  by  geological  maps  and 
drawings  showing  configuration,  stratification,  etc., 
which  will  render  apparent  the  extent  and  accessi- 
bility of  the  coal  beds  and  veins.  For  example,  it 
will  be  shown  that  coat  measures  of  varying  thick- 
ness underlie  a  great  portion  of  the  state  of  Texas  - 
some  forty  or  fi  ty  counties— and  that,  although  the 
coal  production  of  Texas  has  thus  far  been  compar- 
atively .small,  the  supply  is  practically  inexhaustible, 
and  that  much  of  the  coal  is  of  excellent  quality. 
Chief  Skiff  is  enlisting  the  co- operation  of  large 
coal  exchanges  and  corporations,  and  expects  to 
have  a  very  extensive  and  complete  exhibit. 

So,  too,  as  regards  iron.  The  most  strenuous 
efforts  will  be  made  to  have  an  exhibit  worthy  of 
that  great  branch  of  industry.  This  country  is 
now  the  first  nation  in  the  world  in  iron  production, 
having  recently  forged  ahead  of  Great  Britain,  its 
only  real  competitor.  Our  production  of  pig  iron 
now  exceeds  10,000,000  tons  annually,  or  nearly  four 
times  what  it  was  ten  years  ago,  and  the  production 
of  steel  now  aggregates  about  5,000,000  tons  a  year, 
a  growth  of  nearly  300  per  cent,  in  the  decade.  The 
development  of  the  iron  resources  of  the  Southern 
states  has  been  especially  great  and  rapid.  The 
display  at  the  Exposition  will  be  prepared  and  col- 
lected under  the  fullest  appreciation  of  the  magni- 
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tilde  and  importance  of  the  iron  industry.  There 
will  be  shown  all  the  many  varieties  of  ores,  with 
full  data  as  to  the  extent  and  location  of  their  beds, 
the  analysis  of  each  ore,  and,  so  far  as  possible,  the 
different  processes  of  treatment  in  the  manufacture 
of  iron  and  steel. 

Another  exhibit  which  will  be  very  extensive  and 
varied  will  be  that  of  building  stone.  Granite, 
limestone,  marble,  sandstone  and  bluestone,  in 
scores  of  varieties  and  scores  of  colors,  will  be 
shown  by  the  finest  specimens  procurable.  Nearly 
every  state  has  quarries  of  native  material  of  excel- 
lent quality.  From  one  to  half  a  dozen  of  the  twenty 
or  more  recognized  varieties  of  granite,  for  exam- 
ple, are  quarried  in  twenty- eight  different  states, 
Massachusetts,  Maine,  California  and  Connecticut 
being  the  largest  producers.  The  value  of  the 
granite  output  in  1889  was  $14,464,095,  an  increase 
of  more  than  $9,000,000  over  that  of  1880.  Lime- 
stone is  quarried  in  almost  every  state,  Pennsylva- 
nia and  Illinois  taking  the  lead.  The  value  of  the 
output  in  1889  was  $19,095,179.  This  is  exclusive  of 
the  output  of  marble,  which,  as  is  well  known,  is  a 
species  of  limestone,  the  quarrying  of  which  in  a 
number  of  the  states  is  an  important  and  extensive 
industry.  Sandstone,  including  bluestone,  was 
quarried  in  1889  to  the  value  of  $11,758,081,  nearly 
every  state  being  a  producer.  The  exhibit  of  build- 
ing stone.  Chief  Skiff  intends,  will  be  given  the 
importance  it  justly  demands.  Thousands  of  speci- 
mens, many  of  them  highly  polished,  will  be  shown, 
and  accompanying  each  will  be  the  results  of  tests 
made  to  determine  strength,  durability  and  other 
merits  as  construction  material.  The  exhibit  which 
will  be  made  in  the  Mines  and  Mining  department 
will,  it  is  believed,  mean  very  much  in  the  matter  of 
rapid  development  of  newly  discovered  mines  and 
quarries,  and  the  attraction  of  capital  to  many 
which,  through  lack  of  it,  have  been  but  little 
worked. 


THE  DIFFERENCE  BETWEEN  ENGLISH  AND 
AMERICAN  SPEECH. 

There  is  quite  a  difference  in  the  English  and 
American  speech,  though  we  are  not  aware  of  it  to 
any  extent  until  our  attention  is  called  to  it.  The 
nomenclature  of  business  is  apt  to  mix  an  American 
up,  and  in  some  instances  is  quite  annoying.  I 
have  prepared  the  following  table,  giving  some  of 
the  more  important  words  and  their  uses  in  both 
countries: 


American. 

English. 

Telegram 

Wire 

Ticket  office 

Booking  office 

Buying  a  ticket 

Booking 

Railroad 

Railway 

Railroad  track 

Permanent  way 

Rails 

Metals 

Depot 

Station 

Switch 

Points 

Street  car 

Tram  car 

Freight  train 

Goods  train 

Cars 

Carriages 

Conductor 

Guard 

Engineer 

Driver 

Fireman 

Stoker 

Locomoti  vc 

Engine 

Baggage 

Luggage 

All  aboard 

Seats,  please 

Matches 

Lights 

Beer 

Ale 

Switching  cars 

Drilling  cars 

Trains  meeting 

Trains  crossing 

Freight  car 

Goods  van 

Parquet 

Pit 

There  are  hundreds  of  other  minor  words  which 
at  first  are  confusing.  In  money  we  have  the  sov- 
ereign, which  is  also  a  quid,  and  in  Yorkshire  some- 
times called  a  "thick 'un."  A  shilling  is  a  bob;  a 
sixpence,  a  tanner;  a  ten-shilling  gold  piece  is  half 
a  quid  and  a  "thin  'un;"  while  a  crown,  or  five- shil- 
ling piece,  is  a  plunk  or  "big  'un."  The  half-crown 
is  known  as  two-and-six,  sometimes  two  and  a  tan- 
ner. The  values  of  English  money  are  very  delud- 
ing to  Americans.  Two  shillings  for  an  article 
doesn't  sound  expensive,  but  it  is  four  shillings  of 
American  money,  and  the  article  looked  at  from 
that  point  may  be  expensive.  —  From  "  England 
Through  Yankee  Eyes,"  in  Frank  Leslie's  Weekly, 
September  5th. 


THE   "EAGLE"   STEEL  PENS. 

The  discussion  raised  by  Mr.  Richardson's  paper 
at  the  recent  journalistic  convention,  has  shown 
very  clearly  that  the  best  and  genuine  articles  do 
not  bring  so  much  profit  to  the  retail  dealers  as  in- 
ferior or  counterfeit  goods.  It  may  be  that  it  is  the 
reason  that  the  "eagle"  pens  are  not  to  be  obtained 
in  any  stationery  store  in  Chicago;  at  least  we  have 
not  been  able  to  And  one  selling  them.  And  yet 
there  is  no  pen  so  admirable  for  general  use  as  E  10 
with  "Eagle  Pencil  Co."  stamped  thereon.  These 
are  the  pens  mostly  used  in  the  offices  of  the  West- 
ern Union  Telegraph  Co.,  as  well  as  many  banks 
and  public  offices.  Every  one  who  tries  these  pens 
wants  to  know  where  to  get  them.  When  station- 
ers say  they  have  not  got  them,  the  simplest  plan 
is  to  report  the  fact  to  the  Eagle  Pencil  Co.,  73 
Franklin  street.  New  York. 

DEATH    OF   ENGINEER  STRINGER. 

A  letter  received  in  this  city  from  William 
Stringer,  a  brother  of  John  Stringer,  formerly  en- 
gineer at  the  Madison  water-works  station,  conveys 
sad  but  not  unlooked  for  intelligence  of  the  death  of 
the  latter  at  the  home  of  his  sister,  Mrs.  Reuben  E. 
Neal,  in  Buchanan,  West  Virginia.  His  death  oc- 
curred on  the  20th  day  of  August,  after  an  illness  of 
long  duration,  for  he  had  been  in  feeble  and  declin- 
ing health  for  several  years.  The  deceased  was  a 
man  of  good,  practical  common  sense,  and  proved 
himself  a  capable  and  efficient  engineer  while  on 
duty  in  this  city.  His  face  used  to  be  a  familiar 
one  at  the  Broadway  Hotel,  where  he  boarded,  and 
he  made  while  here  many  friends  who  will  be  sori'y 
to  know  they  shall  see  his  face  no  more.  Peace  to 
his  ashes. — Madison  M'eekly  Courier. 


LITERARY. 


The  Metal  Worker  Essays  on  House  Heating,  men- 
tioned In  our  last  issue,  is  a  far  more  valuable  work  than 
one  might  think  without  reading  it.  The  book,  the  price 
of  which  is  82.50,  presents  the  particular  ideas  of  differ- 
ent men  who  are  actively  engaged  in  the  work  describea. 
It  is  not  a  mere  theoretical  discussion  of  principles,  but 
instead  contains  accounts  of  how  different  men  would 
do  the  same  work  under  like  conditions,  and  also  of  how 
the  same  results  may  be  accomplished  by  different 
means.  The  opportunity  of  contrasting  the  several  dif- 
ferent systems  of  house  heating  now  in  common  use 
which  is  presented  is  not  the  least  important  feature  of 
the  work. 

The  Liverpool  Engineering  Society  have  issued  their 
transactions  aud  report  for  1890.  In  another  part  of  this 
issue  we  give  an  extract  from  the  transactions,  being  Mr. 
Brodie's  paper  on,  a  water-pressure  pumping  engine  at 
the  Whitehaven  Waterworks. 

BUSINESS  TRANSACTIONS. 

Bloomingtou  Electric  Light  Co.,  Bloomington,  Ind. , 
are  about  to  install  a  150  h.p.  Ball  engine,  manufactured 
by  the  Ball  Engine  Company,  Erie,  Pa. 

The  Hebrew  Institute,  New  York  City,  are  Installing  an 
80  h.p.  engine,  furnished  by  the  Ball  Engine  Co.,  Erie, 
Pa.,  through  their  representative,  E.  T.  Copeland,  IOC 
Liberty  St. ,  New  York  City. 

The  Dubois  Traction  Passenger  Railway  Co. ,  Dubois, 
Pa.,  are  installing  a  100  h.p.  engine,  manufactured  by  the 
Ball  Engine  Co.,  Erie,Pa., and  sold  them  by  Dravo  &  Black. 
Pittsburg,  representatives  of  the  Ball  Engine  Company. 

CHICAGO,  MILWAUKEE  &  ST.   PAUL  RAIL- 
WAY. 

Electric  Lighted  and  Steam  Heated  Vestibuled  Traine, 
with  Westinghouse  Air  Signals,  between  Chicago,  St. 
Paul  and  Minneapolis,  daily. 

Electric  Lighted  and  Steam  Heated  Vestibuled  Trains 
between  Chicago,  Council  Bluffs  and  Omaha,  daUy. 

Through  Vestibuled  Sleeping  Cars,  daily,  between  Chi- 
cago, Butte,  Tacoraa,  Seattle,  and  Portland,  Ore. 

Solid  Trains  between  Chicago  and  principal  points  in 
Northern  Wisconsin  and  the  Peninsvda  of  Michigan. 

Daily  Trains  between  St.  Paul,  Minneapolis  and  Kan- 
sas City  via  the  Hedrick  Route. 

Through  Sleeping  Cars,  daUy,  between  St.  Louis.  St. 
Paul  and  Minneapolis. 

The  finest  Dining  Cars  in  the  World. 

The  best  Sleeping  Cars.  Electric  Reading  Lamps  in 
Berths. 

6,100  miles  of  road  in  Illinois,  Wisconsin,  Northern 
Michigan,  Iowa,  Minnesota,  Missouri,  South  Dakota 
and  North  Dakota. 

Everything  First-Olass. 

First-Class  People  patronize  First-Olaes  Lines. 
Ticket  Agents  everywhere  sell  Tickets  over  the  Chi- 
cago, Milwaukee  and  St,  Paul  Rallwav. 


DO    YOU   SLEEP  ENOUGH? 


Railroad  men  are  quite  ai)t  to  deny  themselves  of 
sufficient  sleep;  sometimes  for  the  purpose  of  work- 
ing over  time  and  again  that  they  may  use  the  time 
for  their  own  personal  pleasure,  a  very  pernicious 
practice.  The  Rev.  T.  DeWitt  Talmage  says  "there 
is  not  one  man  or  woman  in  ten  thousand  who  can 
afford  to  do  without  seven  or  eight  hours'  sleep 
All  those  stories  written  about  great  men  and  wom- 
en who  slept  only  three  or  lour  hours  a  night,  make 
very  interesting  reading,  but  I  tell  you,  my  readers, 
no  man  or  woman  ever  yet  kept  healthy  in  body 
and  mind  for  a  number  of  years  with  less  than 
seven  hours  sleep.  Americans  need  more  sleep 
ihan  they  are  getting.  This  lack  makes  them  so 
nervous  and  the  insane  asylum  so  populous.  If  you 
can  get  to  bed  early,  then  rise  early.  If  you  can- 
not get  to  bed  till  late,  then  rise  late.  It  may  be  as 
Christian  for  one  man  to  rise  at  eight  as  It  is  for  an- 
other to  rise  at  five.  I  counsel  my  readers  to  get 
up  when  they  are  rested.  But  let  the  rousing  bell 
be  rung  at  least  thirty  minutes  before  your  public 
appearance.  Physicians  say  that  a  sudden  jump 
out  of  bed  gives  irregular  motion  to  the  pulse.  It 
takes  hours  to  get  over  a  too  sudden  rising.  Give 
us  time,  after  you  call  us,  to  roll  over,  gaze  at  the 
world  full  in  the  face  and  look  before  we  leap." — 
Young  Men's  Journal. 


The  Magnolia  Anti-Friction  Metal  Co.,  of  74 
Cortlandt  street,  New  York,  have  presented  us  with 
a  handsome  fifteen-inch  bevel  rule,  -with  brass  edge, 
which  we  highly  appreciate.  It  has  the  name  and 
addresses  of  the  firm  on  one  side,  with  a  cut  of  the 
Magnolia  flower  and  Magnolia  metal  on  the  other 
side. 


American  AgricuiiTural  Machines  Wanted. 

A  German  wholesale  firm,  with  English  and  Ger- 
man references,  dealing  in  agricultural  machines, 
wishes  to  buy  for  cash  American  agricultural  ma- 
chines of  latest  and  approved  construction  and  in- 
vites cheapest  offers  to  be  forwarded  to  F.  A.  7071, 
care  of  Rudolf  Mosse,  Berlin,  S.  W.  (Germany). 


A  Mechanical  Engineer  having  had  a  large  experience 
in  a  wide  variety  of  engineering  work,  and  possessing  a 
high  degree  of  ability  in  designing,  estimating,  super- 
vision and  economical  management,  desires  engagement, 
ddress  "A  E,"  Box  589,  Ravenswood,  HI. 


Map  of  the  United  States. 

A  large,  handsome  map  of  the  United  States,  moun- 
ed  and  suitable  for  office  or  home  use,  is  Issued  by 
the  Burlington  route.  Copies  will  be  mailed  to  any 
address  on  receipt  of  13  cents  in  postage  by  P.  S. 
Eustis,  Gen']  Pasd.  Agent,  C,  B.  <Sr  Q.  R.  R.,  Chicago,  111. 


An  Opening. — A  chief  engineer  of  three  years'  expe- 
rience in  southwest  Virginia,  east  Tennessee  aud  North 
Carolina  would  like  to  meet  one  or  two  bright  men  with 
$100,000  each  who  could  complete  15  miles  of  railroad  on 
which  $60,000  cash  bas  been  expended  for  grading  this 
season .  The  present  company  are  local  men  who  have 
run  out  of  cash,  but  the  project  is  as  good  as  ever,  and 
the  opportunity  now  occurs  to  take  advantage  of  their 
misfortune.  No  debts  are  owing,  no  bonds  have  been  is- 
sued, and  about  $150,000  of  local  bonuses  are  promised. 
The  inducements  to  take  hold  are:  when  built  this  rail- 
road will  inevitably  be  required  by  tha  projected  exten- 
[ion of  a  present  large  system;  it  will  pay  handsomely 
from  the  start;  and,  best  of  all,  large  mineral  and  timber 
properties  can  now  be  secured  cheaply,  whose  value 
would  be  greatly  increased  by  the  completion  of  this  rail- 
road. 

I  have  no  money  and  no  financial  connections,  but  have 
this  opportunity  and  can  give  the  highest  professional 
references.  Address  Chief  Engineee,  P.  0.  Box  360,  Bris- 
tol, Tenn. 


CONTRACTS  OPEN. 


Iron  Work,  Etc.  —  Sealed  proposals  will  be  received 
at  the  olBce  of  the  Supervising  Architect,  Treasury  De- 
partment, Washington,  D.  C. ,  until  2  o'clock  p.  m., on  the 
28th  day  of  September,  1891,  for  all  the  labor  and  materi- 
als required  for  the  iron  stairs,  iron  work,  etc. ,  of  eleva- 
tor shaft,  for  the  U.  S.  Court  House,  Post  Office,  etc. , 
building  at  Denver,  Col.,  in  accordance  with  drawings 
and  specifications,  copies  of  which  may  be  had  on  appli- 
cation at  this  office,  or  the  office  of  the  Superintendent  at 
Denver,  Col.  Eacn  bid  must  be  accompanied  by  a  certi- 
fied cheek  for  a  sum  not  less  than  2  per  cent,  of  the 
amount  of  the  proposals.  The  Department  will  reject  all 
bids  received  after  the  time  herein  stated  for  opening  the 
same;  also,  bids  which  do  not  comply  strictly  with  all  the 
requirements  of  this  invitation.  Proposals  must  be  in- 
closed in  envelopes,  sealed  and  marked.  "Proposals  for 
Iron  Stairs,  Iron  Work,  etc. .  for  the  U.  S.  Court  House, 
Post  Office,  etc.,  building  at  Denver,  Col.,"  and  addressed 
to  W.  J.  EDBitooKK,  Supervising  Architect. 
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NEW  METHOD  OF  UNLOADING  GRAVEL 
TRAINS. 


Tlie  accompanying  engravings  illustrate  a  new 
method  of  unloading  gravel  or  ballast  trains  which 
was  tried  with  success  last  winter  on  the  Delaware 
&  Hudson  Canal  Co.'s  railway.  Messrs.  Drake  & 
Stratton  of  New  York,  have  a  contract  for  giading 


The  engine  does  the  work  well,  and  is  very  satis- 
factory and  economical. 

It  has  been  used  to  unload  trains  of  sixteen  flat 
cars. 

The  contractors  have  recently  purchased  another 
hoisting  engine  of  the  same  kind,  and  will  place  it 
on  a  car  with  a  boiler,  so  as  to  be  independent  of 
the  locomotive. 


idea  of  threading  pipes  and  connecting  them  by 
the  use  of  a  little  red  lead.  Following  along  the 
line  of  advancement  we  find  that  wrought  iron 
pipes  are  now  largely  supplanted  by  neat  and  orna- 
mental radiators.  It  is  found  that  greater  possibil- 
ities of  ornamental  designs  are  to  be  had  by  the  use 
of  cast  iron,  and  again  cast  iron,  being  homogene- 
ous, gives  oflf  heat  with  greater  freedom,  represent- 
ing a  superiority  over  wrought  iron  as  a  radiator  of 
from  18  to  25  per  cent.  Wrought  iron  conducts 
heat;  cast  iron  radiates  it;  wrought  iron  is  a  fibrous 
structure,  cast  iron  a  homogeneous  one;  and  so 
where  heat  is  to  be  imparted  and  not  stored,  cast 
iron  is  more  desirable  to  use. 


Fig.  1. — Hauling  Engine  for  Pi<ow  Used  fob  Unloading  Gravel  Trains. 


seventeen  miles  of  second  track,  near  Whitehall, 
N.  Y.,  through  a  country  where  the  material  is  of 
such  a  character  that  in  cold  weather  it  freezes 
badly  during  the  haul  on  cars  from  the  pit  to  the 
place  where  it  is  to  be  unloaded.  It  was  found  that 
a  mogul  engine  of  the  heaviest  type  could  not  drag 
the  side  unloader  or  plow  through  a  train  of  this 
frozen  material,  and  when  two  locomotives  were 
used  the  brakes  would  not  hold  the  train  stationary. 

To  have  abandoned  the  work  until  the  spring 
would  have  caused  considerable  loss  and  incoveai- 
ence  to  the  contractors  and  company,  and  the  con- 
tractors therefore  decided  to  try  the  plan  of  fitting 


OLD  AND  MODERN  WAYS  OF  STEAM 
HEATING. 


An  article  is  going  the  rounds  to  the  effect  that 
the  use  of  steam  for  heating  purposes  far  ante- 
dates the  time  when  James  Watt  conceived  the 
utilization  of  it  for  power.  As  long  ago  as  the  da.ys 
when  Pompeii  flourished  in  its  original  splendor. 


ELECTRICAL    TRANSMISSION    OF  POWER. 

The  problem  of  transmitting  electrical  energy 
over  long  distances  seems  to  be  gradually  being 
solved,  says  Invention  (Aug.  29).  Hitherto  experi- 
ence has  demonstrated  that  it  was  possible  to  con- 
vey or  rather  cause  to  be  conveyed,  power  over  dis- 
tances up  to  about  20  miles,  but  beyond  that  dist- 
ance very  little  has  been  done  by  electricity.  A 
scheme  on  a  gigantic  scale  was,  however,  brought 
forward  some  time  ago  for  the  electrical  transmis- 
sion of  300-horse  power  from  Lauffen  to  Frankfort 
in  connection  with  the  Electrical  Exhibition  now 
being  held  in  the  latter  town. 

This  project  seems  to  have  been  successful.  At 
noon  on  Tuesday  the  electric  lamps  in  the  Exhibi- 
tion were  lighted  for  the  first  time  by  the  current 
transmitted  from  the  generating  center  at  the  Lauff- 
en FaUs  of  the  Neckar,  over  100  miles  distant  from 
Frankfort.  On  Monday  the  various  authorities  at 
Wurtemberg,  Baden,  Hesse,  and  Prussia,  through 


to  the  first  car  of  the  train  a  stationary  winding  or 
hauling  engine  for  dragging  the  plow. 

The  plant  was  furnished  by  the  Lidgerwood  Man- 
ufacturing Company  of  New  York,  and  is  shown  in 
figures  1  and  2.  It  consisted  of  an  improved  Lidg- 
erwood heavy  hoisting  engine  with  one  drum, 
g^ranteed  to  lift  twenty-five  tons  on  a  single  line 
at  a  speed  of  100  feet  per  minute.  This  engine  was 
mounted  on  a  flat  car,  thirty-four  feet  long,  of  60,- 
000  lbs.  capacity  over  which  a  temporary  roof  was 
erected,  and  was  supplied  with  steam  from  the  loco- 
motive through  the  flexible  piping  shown  in  the 
general  view  of  the  construction  train,  Fig.  3. 

The  plan  proved  very  successful,  and  resulted  in 
a  considerable  saving  of  time  as  compaied  with  the 
ordinary  plan  of  attaching  the  plow  to  the  locomo- 
tive by  a  cable  and  hauling  it  along  by  running  the 
engine  ahead.  Mr.  A.  .J.  Swift,  chief  engineer  of 
the  road,  in  a  letter  to  the  Lidgerwood  Manufactur- 
ing Company,  dated  January  24th,  1891,  stated  as 
follows: 

"From  the  very  first  trial  the  plan  proved  very 
successful,  and  the  work  is  now  progrersing  at  a 
satisfactory  rate,  the  unloader  breaking  up  and  de- 
positing the  frozen  material  in  a  way  that  is  sur- 
prising. It  seems  to  me  so  desirable  and  satisfac- 
tory a  plan  of  operation  that  I  feel  sure  it  would 
recommend  itself  to  any  contractor  or  engineer  in- 
terested in  handling  bad  or  frozen  material.  It  Is 
particularly  valuable  to  the  railway  company  inter- 
ested in  such  work,  because  the  action  is  certain 
and  quick,  and  enables  a  construction  train  to  finish 
its  work  on  the  main  track  and  resume  to  the 
gravel  pit  in  a  fraction  of  the  time  occupied  by 
8b<;>rtive  attempts  to  do  the  same  work  by  locomo- 
tive traction." 


New  Method  of  Unloading  Gravel  Trains. 

steam  was  used  for  the  purpose  of  heating  build- 
ings, for  subsequent  excavations  have  brought  to 
light  indisputable  evidence  of  its  use.  In  those 
days  the  "true  and  reliable"  way  to  utilize  this  con- 
venient mode  of  heating  was  to  build  in  the 
partitions  of  the  houses  hollow  passage  ways,  into 
which  the  steam  was  supplied,  when  by  radiation 
solely  the  desired  heat  was  transmitted  to  the  apart- 


whose  territory  the  overhead  conductors  pass,  for- 
mally took  over  the  undertaking,  and  subsequently 
made  it  over  to  the  General  Electricity  Company,  of 
Berlin,  and  to  the  Oerlikon  Engineering  Works,  of 
Switzerland,  the  constructors  of  the  plant  and  elec- 
trical appliances. 

At  eight  o'clock  in  the  evening  the  electric  cur- 
rent was  transmitted  from  Lauffen  along  the  con 


^^^^^ 


Fig.  2. — Hauling  Engine  for  Plow  Used  for  Gravel  Trains. 


ments  to  be  warmed.  With  the  introduction  of  pipe 
it  was  found  more  convenient  and  economical  to 
convey  the  steam  to  hollow  receptacles,  which  were 
set  in  the  different  rooms  to  be  heated.  The  joints 
in  the  pipe  were  made  tight  by  the  use  of  yarn 
packing,  and  it  is  a  matter  of  great  surprise  to  the 
enlightened  American  that  even  to-day  this  mode 
of  connecting  pipes  is  largely  used  in  England,  says 
Spectalttea.    The  Englishman  takes  slowly  to  the 


ductors,  and  It  was  found  that  the  precautionary 
measures  along  the  line  to  insure  the  safe  transmis- 
sion of  the  electric  current  were  perfect.  The  rep- 
resentatives of  the  Wurtemberg  authorities  had  as- 
sembled at  Lauffen  itself,  the  generating  centre, 
while  the  representatives  of  the  Baden  and  Hesse 
authorities,  together  with  Herr  von  Miller,  repre- 
senting the  Exhibition,  Herr  Ebert,  representing 
the  Imperial  Postal  Department,  Herr  Strecker,  the 
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head  eugineer  of  the  Telegraph  Department,  Herr 
von  Dobrowolski,  representing  tlie  Electricity  Com- 
pany, and  Professor  Weber,  of  the  Testing  Commit- 
tee, met  at  Eberbach,  on  the  confines  of  Baden  and 
Hesse,  where  they  made  some  experiments. 

If  the  success  of  this  installation  continues,  it  will 
open  up  a  great  future  for  the  electrical  transmis- 
sion of  power,  and  for  the  use  of  electric  power  con- 
veyed over  long  distances  for  industrial  purposes. 
The  main  considerations  are  the  initial  cost  of  the 
installation  and  the  results  obtained  at  the  receiv- 
ing end  of  the  line. 

UNIVERSAL   MILLING  MACHINE. 


The  accompanying  illustration  is  of  a  milling  ma- 
chine, whicti  is  representative  of  a  new  line  of  sim- 
ilar macliines  which  are  just  being  brought  out  by 
The  Garvin  Machine  Co.,  of  New  York  City. 

The  principal  new  features  of  this  machine  are  a 
telescopic  arm  with  bearings  for  same,  tied  to- 
gether with  a  tubular  form  of  casting  which  gives 
additional  rigidity  to  the  arm;  a  point  that  hereto- 
fore has  been  considerably  overlooked  by  milling 
machine  builders. 

The  machine  shown  is  designated  by  the  makers 
the  "No.  3,"  and  is  intended  for  such  work  as  that 
done  by  steam  engine  and  locomotive  builders, 
where  heavy  cuts  of  considerable  length  are  to  be 
taken. 

It  will  be  noticed  that  the  ma- 
chine is  back- geared,  giving 
eight  rates  of  speed,  while  by  the 
introduction  of  spur  gears  be- 
tween the  various  feed  cones,  a 
much  greater  range  of  feeds  is 
obtainable  than  is  usually  the 
case;  there  being  24  rates  of  speed 
for  each  spindle  speed.  This 
makes  it  possible  to  use  the  auto- 
matic feed  for  all  sizes  of  cutters, 
including  the^smallest  stem  cut- 
ters. 

The  spindle  bearings  are  of  a 
newly  designed  form,  adapted  to 
take  up  wear,  and  the  outer  bear- 
ing for  the  arbor  is  hardened  and 
ground  cylindrical  in  form,  so 
that  there  is  sufficient  bearing 
surface  and  opportunity  for  ex- 
pansion of  the  arbor  by  heating 
during  the  cut,  without  straining 
the  machine,  or  bringing  undue 
pressure  upon  any  part  of  it.  The 
overhanging  arm  is  held  within  a 
sleeve  which  joins  the  two  stand- 
ards. It  has  a  bearing  in  this 
sleeve  at  each  end,  and  is  clamped 
in  position  by  three  bolts. 

The  machine  is  universal,  and 
is  capable  of  doing  a  large  range  of  indexing  and 
spiral  cutting.  The  feed  is  tripped  automatically 
at  any  point,  with  the  table  moving  ^in  either  dir- 
ection. Shoulders  of  all  actuating  screws  are  pro- 
vided with  means  for  taking  up  the  wear. 

Graduations  show  the  movement  of  the  table  in 
thousandths  of  an  inch,  and  on  the  crank  wi-enches, 
where  it  is  in  plain  sight  of  the  operator  when  ad- 
justing the  machine,  is  stamped  a  table  of  decimal 
equivalents  giving  the  number  of  graduations 
(thousandths)  necessary  to  be  moved  to  obtain  the 
ordinary  parts  of  an  inch. 

The  overhanging  arm  is  5  inches  diameter;  front 
spindle  bearing  3x5^  inches.  Work  13  inches  diam- 
eter and  28  inches  long  can  be  placed  between  the 
centers,  the  table  being  48  inches  long  and  7  inches 
wide.  Table  can  be  raised  up  to  the  spindle  cen- 
ter, or  dropped  24  ?5  inches  below  it;  its  in  and  out 
movement  being  10|  inches.  The  manufacturers 
build,  of  similar  design,  a  No .  1  machine  weighing 
1,400  lbs.;  No.  2  machine  weighing  H,500  lbs.  A  No. 
3  machine  weighing  4,000  lbs.;  and  a  No.  4  machine 
weighing  4,300  lbs. 


emplifying  the  performance  of  this  class  of  steam 
generators  when  set  and  worked  in  good  style, 
without  an  economizer.  The  experiment  lasted 
from  8:50  a.  m.  to  G:50  p.  m..  two  of  the  boilers  be- 
ing fairly  clean  and  the  other  rather  dirty.  The 
feed-water  was  taken  from  the  hot  well  of  the  en- 
gine, and  the  furnace  gases  were  sampled  periodic- 
ally at  a  point  in  the  main  flue  where  the  products 
of  combustion  ot  all  three  furnaces  uuited  just  be- 
fore passing  the  main  damper.  The  fuel  used  was 
the  standard  coal  selected  by  Mr.  Donkin  for  all  the 
experiments.  It  is  practically  smokeless.  In  the 
present  case  the  firing  was  done  by  the  ordinary 
stokers.  Each  boiler  was  30  ft.  long  and  5  ft.  9  in. 
diameter,  with  a  single  flue  3  ft.  G  in.  in  diameter, 
crossed  by  three  Galloway  tubes,  the  total  heating 
surface  of  the  boiler  being  700  square  feet.  Rather 
thick  fires  were  kept. 

The  waste  gases  entered  the  chimney  at  a  tem- 
perature of  485  degs.  F.  The  balance  sheet  of  the 
boilers  showed  that  the  heat  accounted  for  in 
the  water  was  78  3  per  cent,  14  per  cent  going 
away  in  the  furnace  gases,  and  4.4  per  cent  being 
lost  by  radiation.  The  equivalent  evaporation 
per  pound  of  coal  as  burnt  from  and  at  212  deg.  F. 
was  after  the  rate  of  11.4  lb.  of  water.  The 
absolute  steam  pressure  maintained  was  51.7  lb. — 
Invention. 


THE    PRACTICAL    APPLICATION    OF  THE 
STEAM    ENGINE  INDICATOR. 


CORNISH  BOILERS. 


In  the  course  of  the  tests  of  steam  boilers  under- 
taken by  Mr.  Bryan  Donkin,  Jr.,  and  Professor  A.  B. 
W.  Kennedy,  an  experiment  was  made  upon  three 
Cornish  boilers  m  regular  use  by  the  East  London 
Waterworks  Company,  which  may  be  taken  as  ex- 


BY  K.  H.  BODEN.* 

The  object  of  this  article  is  to  describe  the  meth- 
ods generally  employed  for  taking  indicator  dia- 
grams from  steam  engines. 

In  order  to  get  the  same  pressure  of  steam  on  the 
indicator  piston  as  that  on  the  engine  piston  it  is 
necessary  that  some  means  should  be  provided  for 
the  communication  of  the  steam. 

For  this  purpose  the  engine  builders  generally  fix 
a  thin  pipe  communicating  with  the  front  and  back 
ends  of  the  engine  cylinder,  the  mouth  of  this  pipe 
being  just  clear  of  the  piston  rings  when  the  piston 
is  at  dead  center.  These  holes  are  tapped  out  with 
a  gas  tap  and  the  indicator  pipe  screwed  in;  it  is 
generally  attached  to  the  cylinder  on  the  opposite 
side  to  that  of  the  valve  chest.  It  is  of  course  in  no 
way  necessary  that  it  should  be  on  this  side,  but  is 
most  convenient  in  this  position  under  ordinary 
conditions  for  a  horizontal  engine.  This  pipe 
should  be  not  less  than  iin.  in  diameter  swelled  to 
gin.  at  the  bends. 

The  cock  in  the  center  of  the  pipe  is  for  the  indi- 
cator, the  plug  being  arranged  "two  way,"  in  order 
to  allow  of  either  end  of  the  cylinder  being  put  in 
connection  with  the  indicator.  This  airangement, 
from  a  mechanical  point  of  view,  is  very  convenient; 
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it  is  not  in  some  cases  advisable,  however — viz.,  in 
the  case  of  long  cylinders  or  where  the  pipes  are 
exposed  to  the  cooling  action  of  a  current  of  air. 
In  these  and  similar  cases  better  results  will  be  ob- 
tained by  attaching  the  indicator  direct  to  each  end 
of  the  cylinder  by  a  short  pipe.  The  previous  ar- 
rangement has  the  advantage  of  being  able  to  take 
diagrams  from  each  end  of  the  cylinder  without  re- 
moving the  indicator.  In  some  cases  the  pet  cocks 
on  the  cylinder  covers  are  made  to  receive  the  indi- 
cator. 

The  Richards  indicator  as  constructed  by  Messrs. 
Elliott  Brothers,  has  earned  a  very  good  reputation 
for  itself.  The  following  is  a  list  of  the  springs  used 
with  the  instrument  and  fixed  above  the  indicator 
piston. 

i/ein.  by  scale  represents  ll'j.  pressure 

per  sq.  In.  Indicates  from —15  to  +  101b. 
Viain.  "  "  "     — l.'i  to  +  2'2'51b. 

Vioin.  "  "  "     —l.'i  to  +  351b. 

Vaoin.  •'  "  "     -l.'i  to  +   47  5  lb. 

V24iii.  "  "  "     —15  to  +  601b. 

Vaoln.  "  "  "     —15  to  +  78-75  lb. 

Vazin.  "  "      Atmosphere  to  +  1001b. 

V4oin.  "  "  "  to  +  1251b. 

V48in.  "  "  '•  to  +  1501b. 

/tt)in.  '•  '•  "  to  +  1751b. 

Vc4i".  "  "  "  to  +  2001b. 

/72ln.  "  "  "  to  +  2251b. 

When  springs  for  higher  pressures  than  these 
given  are  required,  the  indicator  makers  supply 
them. 

It  will  be  observed  from  the  foregoing  that  the 
springs  compressed  from  '/sjin.  to  '/-ain-  per  lb.  do 
not  indicate  any  pressure  below  that  of  the  atmos- 
phere, consequently  any  of  these  latter  springs 
would  not  indicate  beneath  the  atmospheric  line, 
and  should  not  therefore  be  used  for  condensing 
engines.  The  reasons  for  constructing  the  high- 
pressure  springs  in  this  manner  are — Ist,  engines 
that  work  at  pressures  of  801b.  and  upwards  gener- 
ally exhaust  above  151b.  pressure;  2nd,  at  pressures 
ranging  from  80  or  90  to  1801b.  the  indications  of 
the  vacuum  side  would  be  much  too  small  to  be 
convenient,  and  would  in  many  cases  fail  to  indi- 
cate the  actual  state  of  the  engine,  consequently  for 
low  pressure  \  in.  spring  may  be  used  with  good 
results;  this  spring  is  often  used  when  taking 
"cards"  from  low-pressure  cylinders. 

Taking  the  boiler  pressure  at  501b.  for  a  condens- 
ing engine,  then  it  may  be  presumed  that  under 
good  conditions  the  engine  piston  would  receive  a 
pressure  of  451b.  per  sq.  in.  It  may  here  be  re- 
marked that  it  is  a  very  rare  occurrence  for  the  full 
boiler  pressure  to  be  brought  on  the  piston  as  loss- 
es 'rom  several  causes  are  practically  unavoidable, 
among  which  are  loss  of  pressure  through  friction 
in  the  pipes,  loss  from  radiation  of  heat  from  the 
steam  or  sharp  bendsia  the  pip3i.  all  tja  lii|  t  j  ra 
duce  the  pressure.  In  this  case  with  451b.  and  con- 
densing, Ysoin.  or  Ysjn.  spring  may  be  used — viz., — 
15  to  +  47  or  — 15  to  +  60;  these  springs  will  both 
show  the  pressure  exhausting.  The  springs  are 
fixed  in  the  indicator  cylinder  by  removing  the 
cover  and  screwing  the  spring  on  to  the  thread  at 
the  top  of  the  piston. 

In  practice  it  has  been  found  necessary  to  limit 
the  travel  of  the  indicator  piston  to  about  fin,, 
while  the  diagram  is  wanted  considerably  larger; 
this  is  obtained  by  applying  parallel  motion.  The 
object  gained  by  limiting  the  range  of  the  piston  is 
that  the  combined  velocity  and  momentum  are  re- 
duced. This  is  of  considerable  importance,  as 
otherwise  the  stored-up  energy  in  the  moving  parts 
overcome  the  resistance  of  the  spring. 

It  is  evident  that  the  drum  of  the  indicator  can- 
not be  connected  direct  to  the  engine  crosShead,  as 
the  travel  of  the  latter  may  reach  7  ft. ,  while  the 
arc  described  by  the  drum  of  the  indicator  is  only 
2in.  or  3in.  The  general  method  of  reducing  the 
travel  of  the  cross-head  to  suit  the  indicator  is  to  se- 
cure a  rod  of  metal  or  wood  to  the  ceiling  of  the  en- 
gine-house, the  other  end  having  a  slot  which  works 
on  a  pin  attached  to  the  cross-head,  or  the  rod  may 
be  in  two  pieces,  one  telescoping  into  the  other.  At 
each  reciprocation  of  the  cross-head  this  rod  should 
hang  plumb  when  the  piston  is  in  the  middle  of  its 
stroke.  A  point  is  taken  in  this  rod  with  a  motion 
corresponding  to  that  of  the  indicator  drum.  The 
connecting  cord  between  the  indicator  and  rod 
should  be  kept  at  right  angles  as  far  as  possible; 
that  is,  supposing  the  cord  to  be  parallel  to  the 
piston  rod  for  the  length  of  the  cylinder,  it  should 
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not  then  be  allowed  to  make  an  obtuse  angle  with 
the  latter,  but  should  be  kept  at  right  angles. 

In  fixing  the  paper  the  outer  cyliade.-  should  be 
taken  oflEand  one  edge  of  the  paper  secured  by  one 
of  the  springs;  it  should  then  be  bent  round  the  cyl- 
inder and  the  other  end  secured  between  the  two 
springs.  The  ''card"  should  be  long  enough  to 
allow  of  its  being  out  about  iin.  at  each  end;  it 
should  then  be  pressed  down  to  the  bottom  and  the 
cylinder  replaced. 

Before  attaching  the  indicator  the  cock  on  the 
cylinder  steam  pipe  s'aouldbe  first  opened  for  a  few 
seconds  to  allow  any  grease  or  water  to  be  blown 
out.  The  cock  and  union  screw  at  the  bottom  of 
the  indicator  should  be  unscrewed  and  screwed  on 
to  the  cock  on  the  steampipe;  this  method  allows  of 
the  indicator  being  fixed  without  turning  the 
whole  instrument  round.  The  hook  on  the  cord  at 
the  end  of  the  indicator  drum  should  be  held  up 
against  the  chain  on  the  motion  rod,  and  after  fix- 
ing on  the  link  to  give  the  requisite  motion,  it 
should  be  fixed  as  the  crosshead  is  on  the  "in"  or 
return  stroke. 

The  under  side  of  the  indicator  piston  should  next 
be  put  in  connection  with  the  atmosphere  by  plac- 
ing the  cock  at  the  bottom  of  the  indicator,  which 
is  a  three  way— made  thus  H  — ,  in  connection  with 
the  air-hole  on  the  outside  case;  the  parallel  motion 
should  then  be  brought  to  bear  on  the  indicator 
"card,"  The  straight  horizontal  line  drawn  as  the 
drum  revolves  is  the  atmospheric  line;  the  position 
of  the  line  of  perfect  vacuum  depends  on  the  scale 
of  the  spring  being  used. 

The  cock  should  be  again  turned  so  that  the 
underside  of  the  indicator  piston  is  put  in  commun- 
ication with  the  engine  cylinder.  The  pencil  should 
be  allowed  to  trace  the  diagram  a  few  times,  when 
the  cock  may  be  closed  to  steam  and  the  opposite 
end  put  in  connection  with  the  indicator. 

It  is  scarcely  necessary  to  say  that  both  the  in- 
dicator and  springs,  after  having  been  used,  should 
be  well  cleaned  and  oiled  before  being  put  away. 


THE  FIRST  LANDING  PLACE  OF  COLUMBUS. 


The  Chicago  Herald  publishes  a  long  article  giv- 
ing the  results  of  the  expedition  which  it  sent  out  a 
month  ago  to  find  and  mark  with  a  monument  the 
spot  at  which  Christopher  Columbus  first  landed  on 
the  shores  of  the  new  world,  October  12,  1492.  The 
expedition  met  with  success.  At  Nassau,  the  capi- 
tal of  the  Bahamas,  Governor  Shea  gave  the  expe- 
dition a  letter  of  authority,  calling  upon  all  local 
magistrates  to  give  every  assistance  in  their  power. 
The  steamer  Nassau,  the  largest  steamer  in  the  Ba- 
hamas, was  chartered  for  the  cruise,  and  it  left 
Nassau  June  9th. 

Five  islands  have  been  suggested  as  the  scene  of 
the  discovery, — Cat  Island,  which  for  many  years 
was  marked  San  Salvador  on  the  maps;  Watling's, 
Samana,  Marignana.  and  Turk's  Island.  All  but  two 
From  the  first  moment,  evidence  that  Watling's 
Island  was  the  true  San  Salvador  appeared  on  every 
band.  None  of  the  previous  writers  or  investiga- 
tors in  the  field  bad  taken  the  pains  to  do  that 
which  the  Herald  expedition  did — vi.sitthe  spot  in 
person,  and  apply  the  historic  evidence,  that  of 
Columbus  himself,  to  the  physical  feature.s  of  the 
island.  In  this  way  the  Chicago  explorers  were 
able  to  find  new  and  convincing  proof  of  the  iden- 
tity of  Watling's  Island  with  the  San  Salvador  of 
the  great  discoverer.  In  fact,  the  evidence  is  so 
strong  as  to  be  indisputable.  It  is  far  beyond  the 
range  of  the  probable  that  at  any  other  point  there 
exist,  one  beside  the  other,  such  a  harbor  and  such 
a  headland,  answering  in  every  particular,  both  as 
to  themselves  and  a.s  to  their  relative  positions  in 
an  island,  which  also  meet  every  requirement  of 
flolnmbua's  description  of  his  San  Salvador. 

These  and  hundreds  of  other  considerations  in- 
duced the  Herald's  expedition  to  erect  Its  monu- 
ment on  the,  northeastern  shore  of  Watling's  Island, 
on  a  headland  overlooking  the  little  shady  beach 
bay  in  which  Columbus  landed.    More  than  a  score 
of  workmen  were  engaged  building  the  monument. 
Fortunately,  an  ample  supply  of  coral  limestone  of 
beautiful  colors  and  picturesque  shapes  was  found 
I     of  these  (Watling's  and  Samana)  have  been  virtu - 
I     ally  discarded  by  modern  geographers  and  histor- 
'     lans.    The  journal  or  log-book  of  CJolumbns  is  the 
Illy  LlMoiic  e>idei <  c  tb(  le  ih  <  f  the  lauding  place 


on  the  headland.  The  monument  rises  sixteen  feet 
from  its  foundations.  Six  feet  from  the  level  of 
the  ground  in  a  pretty  grotto,  built  for  the  pur- 
pose, is  a  marble  globe,  nearly  two  feet  in  diame- 
ter, with  an  outline  of  the  continents  chipped  upon 
the  surface.  A  silver  star  marks  the  site  of  Chi- 
cago, and  another  star  marks  the  true  San  Salvador 
of  Columbus, — Wathng's  Island.  Below  the  globe 
is  a  marble  tablet  on  which  is  carved:  "On  this 
spot  Christopher  Columbus  first  set  foot  upon  the 
soil  of  the  New  World.  Erected  by  the  Cl'icago 
Herald,  June  15,  1891." 

The  monument  was  dedicated  at  four  o'clock  in 
the  afttrnoon  of  June  15th,  with  short  but  appro- 
priate ceremonies.  An  incident  of  the  building  of 
the  monument  was  tt  e  placing  within  the  founda- 
tions of  iKirtiaits  of  the  gi-eat  editors  of  the  United 
States,  and  copies  of  a  number  of  leading  American 
newspapers,  making  the  structure,  in  a  sense,  a 
new.spapei-  ctt.  rjng  to  the  memory  of  the  great  dis- 
coverer.— jV.  V.  Observer. 


DOUBLE   ARMATURE   ELECTRIC  BELL. 

The  illustration  in  this  column  gives  a  view  of  a 
double  armature  heavy  stroke  electric  bell  man- 
ufactured by  J.  Elliott  Shaw  &  Co.,  manufact- 
urers of,  and  dealers  in  electrical  supplies,  532  Arch 
street,  Philadelphia,  Pa. 

There  is  a  great  improvement  in  the  electric  bell 
here  shown,  which  consists  in  the  construction  of 


the  armature  in  two  sections,  a  light  one  held 
loosely  in  the  recessed  face  of  a  heavier  section. 
The  lighter  section,  being  in  the  field  of  attraction 
and  more  sensitive  than  the  heavier  one,  is  drawn 
to  a  point  very  near  the  magnet-poles  where  the  at- 
traction is  sulficiently  great  to  cause  the  lighter 
section  to  draw  the  heavier  one  into  contact  with 
the  magnets  with  great  force,  thereby  allowing  a 
much  greater  movement  of  the  striker  than  where  a 
solid  armature  is  employed,  which  enables  a  tone 
to  be  produced  that  has  heretofore  only  been  ob- 
tained by  some  mechanical  winding  appliance 
which  needs  constant  attention. 

This  bell  needs  no  winding  and  will  work  with 
less  battery  current  than  others  carrying  the  same 
size  gong,  it  is  said,  and  it  will  give  a  much  louder 
tone.  The  magnets  are  wound  to  a  resistance  of  7J 
ohms,  but  others  can  be  substituted  for  those  of 
high  resistance  for  long  lines  or  heavy  currents. 

The  bell  gives  equally  satisfactory  results  either 
asavilrator  or  stroke,  and  is  especially  recom- 
mended for  fire  alarm,  railroads,  steamships,  etc. 

THE    METALLIC  -  IRON  PURIFIER. 

At  the  International  Congress  of  Hygeine  and 
Demography,  held  in  London  the  middle  of  August, 
Dr.  W.  Anderson  »oad  a  paper  on  the  Revolving 
Purifier  for  Treatment  of  Potable  Waters  by  Means 
of  Metallic  Iron.  Following  is  a  summary  thereof 
as  it  appears  in  Invention: — 

Since  the  revolving  purifier  for  the  treatment  of 
potable  water  is  no  novelty,  but  has  been  at  work 


on  a  large  scale  at  various  places  for  some  six  or 
seven  years,  it  is  not  proposed  to  enter  into  any  de- 
tailed description  of  the  apparatus  or  ot  its  mode  of 
working.  For  the  Information,  however,  of  those 
who  are  not  acquainted  with  the  purifier,  a  short  ac- 
count is  necessary.  The  apparatus  consists  of  a 
cylinder,  supported  horizontally  on  two  hollow 
trunnions,  of  which  one  serves  iot  the  entrance  and 
the  other  for  the  exit  of  the  water.  The  cylinder 
contains  a  certain  quantity  of  metallic  iron,  in  the 
form  either  of  cast-iron  borings,  or,  preferably,  of 
scrap  iron,  such  as  punchings  from  boiler  plates. 
The  cylinder  is  kept  m  continuous  but  slow  rota- 
tion by  any  suitable  means,  the  iron  being  contin- 
ually lifted  up  and  showered  Cown  through  the 
passing  water  by  a  series  of  shelves  or  scoops  fixed 
Inside  the  shell  of  the  cylinder.  By  this  means  the 
water,  as  it  flows  through,  is  brought  thoroughly 
into  contact  with  the  charge  of  iron,  which,  in  ad- 
dition, by  its  constant  motion  and  rubbing  again.st 
itself  and  the  sides  of  the  cylinder,  is  kept  always 
clean  and  active.  Simple  contrivances  for  prevent- 
ing the  iron  from  being  carried  out  of  the  cylinder 
or  piled  up  at  the  outlet  end,  and  for  distributing 
the  current  of  water  over  the  whole  area  of  the  cyl- 
inder are  also  furnished,  but  need  not  be  described. 
The  water  as  it  leaves  the  cylinder  appears  to  have 
undergone  only  one  change  of  any  importance, viz., 
a  quantity  of  iron,  ranging  from  one-tenth  to  one- 
fifth  of  a  grain  to  the  gallon,  has  been  taken  up, 
and  to  get  rid  of  this  the  water  has  to  be  aerated 
either  by  blowing  in  air,  or  by  merely  allowing  it  to 
flow  along  a  shallow  open  trough;  in  both  cases  re- 
pose in  a  settling  reservoir  is  necessary.  After  a 
few  hours — from  two  to  six  in  most  cases,  much  less 
in  some — the  greater  part  of  the  iron  will  have  sub- 
sided to  the  bottom  of  the  settling  tank,  usually  as 
loose  flakes  of  iron  peroxide  associated  with  organ- 
ic matter  and  other  impurities,  and  the  water  is 
then  ready  for  filtration.  In  most  cases  a  rapid 
passage  through  a  shallow  layer  of  sand  is  all  that 
is  required  to  separate  the  iron,  which  remains  as  a 
fine  layer  on  the  surface  of  the  sand,  while  the 
water  issues  from  the  filter  free  from  iron,  greatly 
ameliorated  as  regards  organic  matter,  and  practi- 
cally deprived  of  microbes.  The  revolving  purifier 
was  invented  by  Dr.  Anderson  in  1884-5,  to  meet  the 
difQculties  which  arose  in  the  working  of  the 
"spongy-iron"  filters  at  the  Antwerp  waterworks. 
These  filters,  which  consisted  of  a  mixture  of 
"spongy-iron"  and  gravel,  choked  up  gradually  and 
became  almost  inactive,  after  working  for  three 
years  very  satisfactorily  as  regards  the  purification 
of  the  water.  They  were  replaced  by  the  revolving 
purifiers,  which  have  been  in  operation  there  ever 
since  with  most  satisfactory  results.  The  results 
obtained  on  the  practical  scale  at  Boulogne-sur- 
Seine  during  the  past  year  were  given. 

A  purifier  with  6in.  inlet  pipe,  capable  of  dealing 
with  200,000  gallons  daily,  was  erected  last  summer 
at  the  pumping  station  of  the  Cie  Generale  des 
Eaux,  at  Boulogne-sur- Seine,  and  was  at  work  there 
during  the  autumn,  most  exhaustive  trials  and  an- 
alyses being  made.     These  referred  mainly  to  bac- 
teria and  to  organic  matter  as  estimated  by  per- 
mangante  of  potash;  satisfactory  results  were  ob- 
tained in   both    respects,  especially  as  regards 
bacteria,  which  were  reduced  to  less  than  50  per 
cubic  centimetre.    Inconsequence  of  these  trials, 
larger  apparatus  is  now  under  construction  for  per- 
manently  dealing  with  the  whole  of  the  supply  at 
these  waterworks.     It  has  often  been  asserted  by 
opponents  of  this  system  that  the  quantity  of  free 
oxygen  in  the  water  is  diminished  by  treatment 
with  iron,  and  that,  in  consequence,  the  purified 
water  has  a  vapid  fiat  taste.    Experience  on  a  large 
scale,  however,  has  shown  that  the  water  is  in  all 
cases  thoroughly  aerated  after  leaving  the  purifier, 
and  numerous  analyses  prove  that  the  quantity  of 
oxygen  is  not  lessened.     To  show  that  the  process 
is  really  superior  to  simple  sand  filtration,  and  to 
answer  those  who  may  assert  that  it  cannot  be 
proved  that  sand  filtration  will  not  do  all  that  the 
purifiers  can  do,  results  were  quoted  which  have 
been  obtained  with  a  3ft.  machine  at  Agra;  with 
three  14in.  machines  at  Montevedio,  in  South  Amer- 
ica, and  with  a  Im.  machine  at  Hampton  Court.  In 
all  these  cases,  comparisons  have  been  made  be- 
tween simple  sand  filtration  and  sand  filtration 
aided  by  the  revolving  purifiers,  and  in  each  case 
the  superiority  of  the  purifier  is  well  marked,  es- 
pecially as  regards  the  chemical  analysis  of  the 
water.    The  results  quoted  in  the  paper  have  not 
been  obtained  by  small  laboratory  experiments, but 
from  machines,  some  of  a  very  large  size,  working 
continually  undt  r  practical  conditions. 
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PRACTICAL  AND  THEORETICAL  ENGINEERS 

"Be  a  whole  man"  was  the  advice  contained  in 
Mi%  Bullock's  premium  article  published  in  the 
American  Engineer  a  few  months  ago.  The  same 
theme  is  dilated  upon  in  our  British  contemporary 
Invention,  as  follows: 

Some  engineers  find  a  great  difQculty  in  learning 
from  books  such  things  as  are  applicable  in  their 
business.  The  chief  camplaint  from  many  engin- 
eers in  regard  to  books  is  that  they  cannot  un  der- 
stand  the  application  of  the  information  they  con- 
tain, and  in  many  cases  there  is  good  reason  for 
this,  but  it  IS  principally  owing  to  their  defective 
training  when  children.  Many  good  engineers  who 
have  learned  what  they  know  by  daily  practice  in 
the  engine  room,  who  have  shown  their  qualifica- 
tions by  years  of  constant  work  at  the  business 
and  who  are  capable  not  only  of  taking  care  of  the 
plant  as  it  stands,  but  of  erecting  a  plant  and  mak- 
ing it  work  successfully,  arc  completely  floored 
when  they  are  called  on  for  a  rule  tha+,  applies  to 
any  branch  of  the  business,  and  yet  at  the  same 
time  in  their  own  minds  they  understand  the  prin- 
ciples, and  express  themselves  to  the  effect  that  if 
they  knew  the  rules  and  could  figure  those  things 
out,  it  would  help  them  greatly  in  their  practice. 


A  rule  which  will  apply  in  a  particular  branch  of 
work  does  not,  as  a  general  thing,  contain  anything 
that  shows  directly  the  apiJlication  of  the  rule,  and 
in  fact,  a  rule  is  a  simple  statement  of  general  prin- 
ciples that  will  ai^ply  almost  indefinitely,  and  it  is 
for  this  reason,  perhajis,  that  they  are  confusing  to 
those  who  have  not  been  especially  drilled  in  the 
comprehension  of  such  methods  of  showing  the  re- 
results  of  special  investigation  and  the  methods  of 
applying  the  principles,  but  a  similar  difficulty  is 
experienced  by  those  who  have  learned  the  rules 
and  formulas  from  the  book  and  have  not  been 
taught  the  general  application,  for,  while  the  prac- 
tically educated  man  is  at  sea  when  rules  and  form- 
ulas are  in  question,  so  in  a  similar  number  of  cases 
will  the  graduate  meet  with  difficulties  in  the  efforts 
to  put  his  rules  into  practice.  Formulas  are  even 
more  confusing  to  those  Avho  have  not  been  taught 
their  use  and  application  than  are  rules,  but  when 
once  understood  they  are  more  serviceable  and 
much  more  easily  made  use  of. 

Among  the  many  engineers  of  my  acquaintance, 
writes  C.  Davidson,  I  frequently  find  those  who  can 
best  understand  through  the  medium  of  the  eye; 
that  is,  what  they  see  worked  out  and  put  into 
practice,  that  they  can  thoroughly  understand,  for 
the  eye  has  the  faculty  of  following  and  the  mind 
of  noting  every  movement,  every  change,  and  ev- 
ery arrangement  throughout  the  whole  operation  in 
a  manner  somewhat  similar  to  that  in  which  the 
skilled  phonographer  will  follow  the  words  of  a 
rapid  speaker,  and  these  engineers  who  have  once 
seen  an  operation  performed  can  at  any  time  there- 
after go  through  the  same  operation  themselves, 
even  though  weeks  or  months  may  have  elapsed  be- 
tween the  time  when  their  attention  was  called  to 
it  and  the  time  when  they  are  called  to  do  the  same 
thing  themselves.  For  reasons  similar  to  those 
mentioned  above,  all  men  cannot  have  the  same  use 
of  their  faculties,  neither  can  the  same  faculty  be 
the  strongest  in  all,  but  each  man  according  to  his 
aptitudes  may  become  an  expert  in  some  branch 
from  the  use  of  faculties  entirely  different  from 
those  employed  by  others  who  are  also  expert  in 
the  same  branch,  but  in  spite  of  this,  the  purely 
practical  man  and  the  purely  theoretical  man  can 
never  be  brought  to  agree  on  the  same  subject,  al- 
though both  may  attain  the  same  end  by  different 
means,  simply  because  each  looks  at  it  from  a  dif- 
ferent standpoint. 


"TOO   MANY  COLLISIONS." 


Strange  heading  this  for  an  article  on  the  numer- 
ous  railway  collisions  which  have  taken  place  dur- 
ing the  past  two  or  three  months.  This  cajition 
suggests  that  there  ought  to  be  some  collisions. 
Yet  this  is  the  heading  used  by  an  esteemed  con- 
temporary over  an  article  which  opens  up  with  this 
paragraph: 

"The  record  of  the  past  few  weeks  in  the  number 
of  trains  that  have  run  into  each  other — rear  end 
collisions  —is  almost  without  parallel  in  the  history 
of  railroading.  Not  only  is  the  number  of  such  ac- 
cidents large,  but  the  fatalities  resulting  from  them 
is  something  frightful." 

The  paragraph  which  follows  this  is  a  curiosity 
among  the  most  curious  railroad  literature.  It 
opens  with  the  presumption  that  "these  accidents" 
are  unavoidable,  and  ends  with  the  assertion  that, 
because  they  occur,  "there  must  be  fault  some- 
where." Here  is  the  whole  piece: 

"It  is  beyond  human  control  not  to  have  more  or 
less  of  these  and  other  accidents.  Iron  and  steel 
will  at  times  fail  us  in  spite  of  the  closest  attention, 
and  human  beings  are  not  infallible  at  all  times. 
But  such  a  record  as  that  of  the  past  few  weeks  is  a 
reflection  on  railroading,  and  too  flagrant  an  exhi- 
bition of  the  frailties  of  man,  and  of  iron  and  steel. 
Much  wit  and  sarcasm  have  been  expended  at  the 
expense  of  the  rear  brakeman,  who  is  supposed  to 
instantly  go  back  when  his  train  stops,  and  flag 
any  possible  approaching  train  of  the  danger  ahead, 
and  there  has  been  much  public  censure  of  freight 
trains  stopping  just  far  enough  behind  a  sharp 
curve  for  an  approaching  express  ^Jrain  not  to  see 
them.  But  in  spite  of  all  these,  the  number  of  ac- 
cidents does  not  seem  to  be  lessened.  Wit,  sarcasm 
and  censure  have  done  their  part,  but  still  accidents- 
occur,  so  there  must  be  fault  somewhere." 

Our  contemporary  shows  more  wisdom  as  the  ar- 
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tide  proceeds,  and  exhorts  those  having  control  of 
such  things  to  reach  on  after  greater  perfection  in 
the  operation  of  railways.  They  indulge  in  one 
other  contradiction,  saying: 

"We  do  not  intimate  that  railroads  jeopardize 
human  life  unnecessarily,  but  they  do  too  often 
stretch  a  point  in  their  own  favor  when  it  comes  to 
providing  safety  appliances  and  paying  out  money 
for  them.  And  not  infrequently  t.ey  pay  dearly  in 
the  end  for  their  supposed  economy." 

Then  they  earnestly  advocate  the  adoption  of  a 
more  perfect  system  of  signaling,  and  say — "Rail- 
roads scrimp  too  closely  in  the  matter  of  supplying 
them.selves  with  signals,  As  a  whole,  they  do  not 
avail  themselves  of  the  advancement  signaling 
makes,  in  spite  of  the  fact  that  a  large  proportion 
of  the  accidents  are  caused  directly  or  indirectly 
by  inefficient,  or  the  absence  of,  signals.  A  good 
signal  outfit  costs  money,  it  is  true,  but  accidents 
cost  money,  and  much  that  money  cannot  replace, 
when  so  many  deaths  result  from  the  accidents,  as 
has  recently  been  the  case.  So  that  the  question 
resolves  itself  into,  Can  we  afford  to  be  without 
good  and  efficient  signals?  rather  than,  Can  we  af- 
ford to  buy  good  signaling  apparatus?  The  days 
of  'trusting  to  luck'  are  past  in  railroading,  al- 
though now  and  then  evidences  of  its  presence  crop 
out,  in  such  frequent  cases,  for  in.stance,  as  sending 
a  brakeman  back,  or  expecting  him  to  go  back, 
when  a  train  is  unexpectedly  forced  to  stop  be- 
tween stations.  There  is  no  reason  in  many  such 
cases  why  there  should  not  be  mechanical  appli- 
ances of  some  sort  on  most  roads  to  supplement 
the  signal  of  the  brakeman.  Safety  and  economy 
demand  them." 


CHIEF    ROBINSON,    MACHINERY  DEPART- 
MENT. WORLD'S  COLUMBIAN  EXPOSITION. 

In  a  recent  issue  we  mentioned  that  Director  Gen- 
eral Geo.  R.  Davis  had  nominated  Lieut.  Robinson 
to  be  chief  of  the  Department  of  Machinery  of  the 
World's  Fair.  His  appointment  has  since  been 
completed. 

Lewis  Wood  Robinson  is  a  chief  engineer  in  the 
U.  S.  Navy  and  is  well  acquainted  with  busines.s 
men  throughout  this  country,  while  he  has  had  val- 
uable exposition  experience.  He  was  born  near 
Haddo'nfield,  N.  J.,  March  7,  1849,  but  was  soon  re- 
moved to  Philadelphia,  where  he  has  resided  "all 
his  life,  except  when  on  duty."  A  dispatch  from 
the  City  of  Brotherly  Love  (Sep.  9)  says: 

The  profession  of  civil  engineering  pleased  his 
fancy  and  September,  18G1,  found  him  pursuing 
that  vocation.  As  a  Third  Assistant  Engineer  he 
entered  the  navy,  was  assigned  to  the  Kennebec, 
and  sent  to  the  West  Gulf  Blockading  Squadron. 
He  participated  in  the  capture  of  Fort  Jackson  and 
St.  Philip,  the  attack  on  Vicksburg,  the  blockade 
of  Mobile,  and  the  stirring  events  of  that  section. 
In  less  than  two  years  he  was  made  Second  Assist- 
ant Engineer  of  the  Kennebec,  which  position  he 
held  until  June,  1865.  In  1875  Mr.  Robinson  ob- 
tained leave  of  absence  and  occupied  the  i^osition 
of  General  Superintendent  of  the  Bureau  of  Ma- 
chinery of  the  Centennial  Exhibition,  which  po.si- 
tion  he  held  until  Jan.  1, 1877,  when  he  was  ordered 
to  the  United  States  Naval  Academy  at  Annapolis 
as  senior  instructor  in  the  Department  of  Steam 
Engineering.  In  April,  1883,  he  was  raised  to  the 
position  of  Chief  Engineer,  with  rank  of  Lieutenant- 
Commander,  and  was  ordered  to  the  League  Island 
navy  yard  in  connection  with  the  work  of  fitting 
out  the  U.  S.  S.  Ossipee.  He  afterwards  made  a 
cruise  to  the  Atlantic  station  on  the  Ossipee,  re- 
turning in  1877.  He  was  then  ordered  as  a  member 
of  the  Naval  Examining  Board  at  Philadelphia, 
which  po.sition  he  fills  at  present. 


AN    ALLROUND    MAN  WANTED. 

What  will  our  amateur  and  practical  electricians 
and  others,  think  of  the  following  advertisement, 
which  appears  in  the  South  Wales  Daily  News  of 
Aug.  24? 

"Electricity — Wanted  immediately,  thoroughly 
experienced  person,  with  practical  knowledge  of 
electric  lighting,  to  take  charge  of  engine,  boiler, 
and  dynamo,  do  own  repairs,  and  fill  spare  time  in 
grocery  store-room;  permanency  for  good  man. — 
Apply,  enclosing  copies  of  testimonials,  stating  sal- 
ary and  experience,  Co-operative,  Abertillery." 
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CANADA'S   WELCOME   TO    UNCLE  SAM. 

Electricity  brings  Canada  nearer  to  the  United 
States  than  ever.  la  reference  to  the  conference  of 
electricians,  at  Moutreal  the  past  week,  the  Cana- 
dian Electrical  Neirs  says: 

Welcome. 

It  has  become  our  pleasant  duty  in  this  issue  to 
oifer  words  of  welcome  to  our  brethren  the  mem- 
bers of  the  National  Electric  Light  Association  of 
the  United  States.  As  Canadians,  we  feel  honored 
by  the  selection  of  one  of  our  principal  cities  as  the 
meeting  place  of  such  an  illustrious  assemblage, 
and  we  trust  that  the  visit  will  not  be  without 
pleasure  and  ultimate  profit  to  the  dispensers  of 
illumination,  their  confreres  the  fabricators  of 
mechanism,  and  above  all,  to  the  men  of  mighty 
brain  who  have  been  most  instrumental  in  develop- 
ing the  revolutionary  force  of  electricity.  Wel- 
come one  and  all  to  the  land  of  the  beaver  and  the 
maple  leaf:  May  your  lights  be  never  dimmed  or 
your  shadows  grow  less.  We  welcome  you,  Irom 
whatever  part  of  the  great  Eepublic  you  come — 
from  the  sunny  south  or  the  wild  and  wooly  west, 
from  the  land  of  the  wooden  nutmeg  and  the  bass- 
wood  ham,  from  New  York  or  the  sylvan  state  of 
WilUam  Penn.  We  are  prepared  to  do  homage  to 
the  smartest  nation  on  the  face  of  the  earth.  The 
effete  monarchies  of  the  old  world  are  nowhere.  lu 
the  early  development  of  the  science,  the  European 
discoverer  was  content  to  rub  his  coat  sleeve  with 
a  chunk  of  sealing  wax,  but  your  Franklin  had  the 
nerve  to  gather  his  electricity  from  the  raging 
thunderstorm.  It  served  Gal  vani's  turn  to  tickle 
frogs'  legs  with  mild  electric  currents,  but  you  are 
satisfied  with  nothing  less  than  humanity  itself  to 
practice  alternating  currents  on.  From  touching 
up  the  stern  of  a  bull-frog  to  electric  execution  is  a 
fairly  long  stride,  but  you  have  made  it.    All  hail! 

Since  Franklin's  brilliant  but  cheeky  experiment 
with  a  flash  of  lightning,  the  principles  of  the 
science  have  been  discovered  by  men  of  other 
lands;  but  for  the  development  and  practical  com- 
mercial applications  of  such  discoveries,  your 
country  stands  pre-eminent.  Paccinotti,  for  in- 
stance, may  have  thought  about  a  certain  form  of 
ring,  but  Brush  made  electric  lights  with  it,  and 
what  is  more,  he  sold  them  to  good  advantage,  too. 
His  success  financially  was  well  deserved,  though  it 
does  not  always  fall  to  the  lot  ot  inventors  to  be  re- 
warded in  this  world.  Wilde  and  Ladd  and  Saw- 
yer died  poor  as  rats,  but  Thomson  and  Houston 
and  Edison  have  succeeded  in  pilirg  up  on  their 
gravestones  a  couple  of  syndicates  that  will  pres- 
ently be  reaching  for  heaven  after  using  up  all  the 
earth  available. 

Truly,  yours  is  a  great  country,  and  as  its  repre- 
sentatives and  the  exploiters  of  a  great  and  grow- 
ing industry,  we  are  proud  to  have  you  in  our 
midst,  and  extend  to  you  the  right  hand  and  hearty 
grasp  of  good  fellowshiix  The  8tar-sj)angled  ban- 
ner shall  be  entwined  with  our  own  Union  Jack, 
and  may  the  sentiment  of  every  loyal  American  and 
Canadian  be:   ''Long  may  they  wave  I" 


IMPORTANT   WATER   WORKS  MACHINERY. 


A  water- works  pump  ("formally  opened"  July  8,) 
at  Audlcy,  Staffordshire,  England,  with  a  capacity 
of  260,000  gallons  per  day,  and  that  against  a  most 
heavy  pressure,  is  described,  with  its  environments 
in  Elertrical  Plant:  — 

The  parish  which  contains  a  population  of 
about  16,000,  consists  of  a  number  of  villages 
scattered  over  the  mining  district  of  North 
Straff  ordshire.  It  was  found  necessary  to 
obtain  the  water  from  the  sandstone  forma- 
tion below  the  level  of  the  deepest  mines  in  the  im- 
mediate neighborhood  in  order  to  secure  a  constant 
and  pure  supply.  In  consequence  of  the  scarcity 
of  water,  the  Local  Board  some  years  ago,  adopted 
a  partial  scheme  by  which  one  part  of  the  district 
was  sui»plied;  this  has  now  been  extended,  and  the 
new  system  just  completed  provides  for  a  daily  sup- 
ply of  260,000  gallons. 

The  pumping  machinery  is  capable  of  delivering 
20,000  gallons  per  hour  into  the  high-service  reser- 
voir, through  three  miles  of  leading  mains  from  a 
depth  of  VU)  feet. 

The  pump  well  is  100  feet  deep,  and  is  lined 
tbrough  with  cast-iron  tubing  in  bracketed  seg- 


meatal  rings,  each  5  feet  deep  and  averaging  g  in. 
thick. 

The  tubing  is  bellied  out  to  a  diameter  of  7  feet 
at  the  top,  where  provision  is  made  for  receiving 
the  guide  by  cast-iron  girders  and  slideboxes.  There 
is  a  borehole  100  feet  deep  at  the  bottom  of  the 
well. 

The  pump,  which  is  of  peculiar  construction,  is 
driven  direct  from  the  triplethrow  crank  shaft  by 
three  long  wrought-iron  pump  rods  attached  to  the 
bucket  and  crosshead. 

It  consists  of  two  buckets  working  in  one  gun- 
metal  lined  barrel;  the  lower  bucket  being  actuated 
by  the  center  pump  rod  of  wrought-iron,  which 
passes  through  the  upper  bucket,  and  through  a 
stem  sleeve.  This  sleeve  is  screwed  into  the  upper 
bucket  and  also  to  the  underside  of  the  cross-head 
to  which  the  two  outer  wrought-iron  pump  rods  are 
attached;  thus  enabling  the  upper  bucket  to  work 
in  a  contrary  direction  to  the  lower  one,  and  giving 
a  continuous  flow  of  water  through  the  working 
barrel. 

The  valves  of  the  buckets  are  so  constructed  as 
to  partly  rotate  at  each  lift.  The  water  delivered 
from  the  pump  is  forced  through  one  of  Master- 
man's  patent  diaphragm  condensers,  fixed  below 
the  floor,  fitted  with  the  "Credenda"  steel  tubes, 
and  having  a  cooling  surface  of  390  square  feet. 
Immediately  outside  the  engine  house  is  a  cast-iron 
air  vessel,  also  a  retaining  valve  and  a  relief  valve, 
the  latter  weighted  to  release  at  a  pressure  of  3001bs. 
per  square  inch.  A  "bye-pass"  is  arranged  from  the 
pump  to  the  air  vessel,  by  which  the  water  can  be 
carried  past  the  condenser  if  it  is  desired  to  work 
the  engine  at  high  pressure. 

The  engines  are  of  the  compound  coupled  type, 
fitted  with  the  above  described  condenser,  and  are 
of  110  indicated  horse-power,  when  working  at 
their  normal  speed  of  75  revolutions  with  a  boiler 
pressure  of  701bs.  The  high  pressure  cylinder  is  12 
inches  bore,  and  the  low  pressure  22  inches,  each 
having  a  stroke  of  two  feet.  They  are  steam-jack- 
etted,  lagged  with  mahogany  and  bound  with  brass 
bands.  An  "Acme"  governor  fixed  on  the  steam 
chest  regulates  the  supply.  Slipper  guides  are  at- 
tached to  the  ends  of  the  piston  rods,  and  the  con- 
necting rod  and  shaft  bearings  are  of  gun-metal  of 
ample  size.  The  eccentric  rods  are  constructed  of 
steel  tubes,  and  the  shaft  is  of  best  hammered  iron; 
while  the  three-throw  crank  shaft  is  driven  by  a 
mortise  wheel  which  takes  motion  from  a  ijinion 
geared  in  the  ratio  of  three  to  one. 

Steam  is  generated  in  two  Cornish  boilers,  each 
SIX  feet  in  diameter  by  21  feet  long,  made  of  best 
Staffordshire  plates  and  tested  by  hydraulic  pres- 
sure to  TiOlbs.  per  square  inch;  these  are  fed  by  a 
common  donkey  pump  placed  in  the  engine  house 
and  drawing  water  from  a  wrought-iron  hot-well 
outside  the  house. 

In  addition  to  this  there  are  auxiliary  pipes  at- 
tached to  the  boiler  feed  to  prevent  any  possible  in- 
terruption to  the  supply  of  feed  water.  An  arrange- 
ment in  the  roof  of  the  engine  house  facilitates  the 
drawing  out  of  the  pump  rods  when  the  buckets 
require  changing,  and  a  traveling  crane  is  fixed 
over  the  engine  in  order  that  any  part  of  the  ma- 
chinery may  be  easily  moved. 


OIL   AS   FUEL   FOR  STEAMSHIPS. 


A  great  saving  in  weight  and  cost  of  stoking  is  to 
be  effected  by  using  oil  as  fuel  on  steamships,  in- 
stead of  coal,  according  the  "remarkable  results" 
discovered  by  a  New  York  paper,  which  says: 

It  is  a  great  advance  toward  the  employment  of 
petroleum  instead  of  coal  for  generating  steam  in 
the  boilers  of  marine  engines  to  find  that  the  ques- 
tion is  now  nearly  reduced  to  one  of  cost.  When  it 
comes  absolutely  to  that  point  its  use  for  some 
branches  of  navigation  will  be  assured.  There  will 
he  potrol(!um  regions  which  can  emi)loy  liquid  fuel 
for  their  locomotive  and  ship  engines,  while  many 
naval  vessels  will  not  allow  the  increased  ex2)euse 
to  stand  in  the  way  of  increased  efficiency.  Pro- 
vided safety  in  stowage  and  use  can  be  assured,  and 
provided  no  danger  of  explosion  need  be  feared 
should  an  oil  tank  be  hit  by  a  shell,  there  will  bo 
positive  advantages  en<jugh  to  insure  its  introduc- 
tion. The  most  conspicuous  of  these  is  its  superi- 
ority over  coal  in  evaporative  power.  A  given 
weight  of  oil  will  produce  nearly  twice  as  much 


steam  as  the  same  weight  of  coal,  so  that  in  order 
to  keei)  up  the  fixed  amount  of  steam  required  by 
a  naval  engine  only  about  half  as  much  fuel  need  bo 
exi^ended.  That  means,  of  course,  nearly  doubling 
the  ship's  radius  of  action,  which  is  a  point  of  high 
importance  to  war  vessels.  In  the  case  of  the  Lon- 
don and  Pacific  company's  steamship  Ewo,  it  is 
said  that  while  she  had  made  eight  and  one-half 
knots  with  the  use  of  seven  tons  of  coal  per  day, 
she  reached  nine  knots  on  less  than  four  tons  of 
fuel  oil.  It  must  also  be  noted  that  a  ton  of  coal 
occupies  about  one-eighth  more  space  than  a  ton 
of  oil  residuals.  Hence  the  customary  proportion 
of  7  to  4  in  favor  of  the  evaporative  i^ower  of  oil  is 
increased  to  nearly  double  in  a  ship's  fuel  supply. 

In  a  recently  published  review  of  the  present 
state  of  the  oil  fuel  question  by  Assistant  Engineer 
AUerdice  of  our  navy,  stress  is  laid  on  the  fact  that 
petroleum  refuse,  or  the  residuum  after  refining,  is 
used  instead  of  crude  petroleum,  which  would  be 
much  more  dangerous.  Italy,  which  is  well-known 
to  be  enterprising  in  naval  matters,  has  employed  a 
mixed  fuel  of  coal  and  petroleum  on  her  man-of- 
war  Messaggiero,  whose  speed  was  thereby  in- 
creased from  15  knots  to  17,  but  at  some  cost  of  in- 
jury to  the  boilers.  Like  trials  at  Spezia  on  the 
Castelfldardo  and  the  Ancona  have  also  been  favor- 
aole.  The  oil  thus  used  is  petroleum  refuse,  which 
stands  a  fire  test  of  about  300  Fahrenheit.  Two 
competitive  locomotives  were  run  for  five  months 
on  the  Oroya  railroad  in  Peru,  pulling  equal  trains 
alternately  over  the  same  ground,  and  being  ex- 
actly alike  except  that  one  used  coal  and  the  other 
oil  for  fuel.  The  consumption  of  oil  per  mile  was 
38.55  pounds;  that  of  coal  was  79.3  pounds. 
As  a  result,  that  railroad  and  one  other  are 
using  oil  for  fuel.  Indeed,  along  the  South 
American  coast  some  of  the  most  striking  in- 
stances of  progress  in  this  direction  are  found. 

This  consideration  of  the  subject  by  Mr.  Allerdice 
includes  a  citation  of  the  views  of  Capt.  Carmi- 
chael,  the  commander  of  the  Ewo,  already  spoken 
of.  He  says  that  the  petroleum  residuum  is  per- 
fectly non-inflammable  until  heated  to  350  degrees, 
and  consequently  is  safe  to  carry  and  use;  that  it 
has  no  smell,  does  not  evaporate  perceptibly,  and 
does  not  deteriorate  in  metal  tanks  or  injure  them. 
The  engineer  can  get  the  steam  he  wants  without 
being  dependent  ou  firemen  or  on  tiie  state  of  the 
weather,  and  the  pressure  on  the  boilers  is  steady 
and  constant.  There  are  no  fire  doors  to  open  in 
coaling,  and  in  the  Ewo  the  tubes  were  only  swept 
once  in  six  months,  and  even  then  were  not  dirty. 
Large  tank  steamers  could  fuel  a  fleet,  even  in 
heavy  weather,  by  the  simple  apparatus  of  hose  and 
pump,  wnereas  coaling  at  sea  is  a  difficult  process. 
Capt.  Carmichael  especially  dwells  on  the  safety  of 
oil  fuel,  and  its  being  "handled  without  risk  of  fire 
or  explosion,"  while  if  stored  on  shore  and  bom- 
barded by  a  fleet  "shells  could  not  set  fire  to  the 
tanks."  Of  course  combustibility  is  one  of  the 
great  ijoints  to  be  considered,  although  It  has  some- 
times been  urged  that,  even  admitting  this  liability, 
it  could  be  obviated  so  far  as  danger  from  an  ene- 
my's shells  is  concerned  by  storing  the  oil  under 
the  water  line.  But  bunker  protection,  now  a 
great  element  in  naval  construction,  would  be  sac- 
rificed entirely  by  using  oil  for  fuel.  The  cost  of 
oil  is  admitted  to  be  greater,  but  this  is  partly  off- 
set by  a  reduction  in  the  number  of  the  firemen  and 
in  the  expense,  also,  of  their  provisions  and  quar- 
ters. It  is  also  evident  that  since  there  are  no 
ashes  to  be  disposed  oi  and  no  tuues  and  gi-ates  to 
be  cleaned  the  work  of  the  stokers  is  much  reduced. 
The  total  absence  of  smoke  is  as  obvious  an  advan- 
tage as  smokeless  powder  for  armies,  and  it  would 
aid  alike  in  creeping  upon  a  foe  undetected  and  in 
escaping. 


'J  HE  Maine's  engines  w  ere  tested,  while  the  G,G48- 
ton  armored  cruiser  was  in  the  East  Kiver,  New 
York,  on  Monday  week,  last.  Secretary  Tracy  and 
Engineers  Melville,  Baker,  Morley,  and  Katt'er  of 
the  Navy  Department  were  present.  The  trial  was 
eminently  successful.  The  engines  of  the  Maine 
are  the  largest  of  their  kind  ever  built  in  this 
country. 


Bro.  Joh.'i  Price,  2952  Champa  st.,  Denver,  Col., 
has  been  appointed  Deputy  Supreme  Chief  (A.  O. 
S.  E.)  for  the  State  of  Colorado. 
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LONG  WORDS. 


Very  long  words  are  now  the  rage,  and  it  is  won  - 
derful  liow  all  tlie  leading  papers  are  taking  them 
up.  The  start  was  recently  made  at  Boston,  by  res- 
urrecting scraps  of  a  long  word  invented  in  Liver- 
pool, Eng.,  when  velocipedes  first  came  into  use, 
and  they  called  the  rider  of  the  wheel,  velocipedes- 
trianisticalistinarianologist.  Then  the  English 
vainly  boasted  that  they  had  the  longest  word  in 
existence,  when  the  Welsh  came  out  with  the  old 
name  of  a  parish  near  Dolgelley,  North  Wales, 
which  name  is  always  spelled  out  in  full  wnenever 
the  lawyers  Issue  legal  documents  pertaining  there- 
to; and  it  is  much  longer  than  the  new  English 
word.  It  is  contained  in  the  paragraph  quoted 
below,  so  we  need  not  repeat  it.  But  in  common 
conversation,  it  is  called  Llanfairpwllgwyngyll. 
That  is  its  abreviated  form.  The  terrific  name  was 
brought  forth  by  Engineering  (London),  in  connec- 
tion with  its  report  of  the  Cardiff  (Wales),  meeting 
of  th«  British  Association  last  August.  Other  papers 
have  followed  suit,  and  taken  the  long  word  (and 
its  introduction  as  given  in  Engineering)  without 
credit,  as  follows: — 

A  Welsh  Sewek. 

Mr.  G.  Chatter  ton,  of  the  British  Association  de- 
scribed a  new  sewer  which  is  now  in  course  of  con- 
struction. It  serves  the  districts  of  Pontypridd  and 
Ystradyfodwg — name  of  terror  to  Saxon  jaw,  but 
not  so  terrible  as  Llanfairpwllgwyngyllgogerych- 
wyrndrobwlI-Uandisiliogogogoch,  which  is  a  single 
compound  word,  with  only  one  hyphen,  and  the 
name  of  a  parish  near  Menai  Bridge.  The  paper 
describes  the  various  features  in  the  design,  and 
the  method  by  which  they  had  been  carried  out. 
The  crude  sewage  is  to  be  discharged  at  all  times  of 
the  tide  into  the  Bristol  channel.  Work  was  com- 
menced in  May,  1889.  About  85  per  cent,  of  the 
sewer  has  now  been  executed.  The  sewer  is  egg- 
shaped  2  ft.  by  6  ft.  and  3  ft.  by  9 ft.,  with  a  minim- 
um inclination  of  1  in  250.  The  inclinations  will 
afford  a  self-cleansing  velocity  in  the  invert  even 
when  the  smallest  amount  of  sewage  is  passing 
down.  In  the  course  of  this  sewer  it  has  been  found 
necessary  to  cross  under  the  river  Taff  seven  times, 
and  this  has  been  accomplished  by  inverted  sy- 
phons of  cast-iron.  In  order  to  obtain  a  sufficient 
velocity  through  the  syphons  at  times  of  minimum 
flow  the  diameter  has  been  reduced  to  33  in.  and 
the  syphon  chambers  arranged  so  as  to  give  a 
hydraulic  inclination  of  1  in  100.  The  Glamorgan 
canal  has  also  been  crossed  by  means  of  a  similar 
syphon.  There  are  also  eight  railway  crossings. 
The  outfall  sewer  passes  at  a  shallow  depth  for  a 
number  of  miles  through  land  well  suited  for  irri- 
gation, and  it  is  proposed  to  offer  farmers  on  the 
line  every  facility  for  pumping  the  sewage  on  to 
their  lands.  The  total  cost  of  the  schome  will  be 
about  150,000i. 


•KORN    IS  KING." 

Corn  is  being  spelt  with  a  K  in  the  above  caption 
which  is  to  be  found  in  many  newspapers  that  pub- 
lish articles  on  the  corn  shows  which  now  attract 
attention. 

The  Sioux  City  Corn  Palace  has  become  a  staying 
institution  of  which,  not  only  Iowa,  but  all  the 
states  of  the  Union  feel  proud.  It  will  no  doubt  be 
a  prominent  feature  at  the  World's  Columbian  Ex- 
position. This  year's  Corn  Palace  (as  announced 
in  previous  issues)  will  be  open  from  October  1st  to 
17th  (inclusive)  for  which  great  preparations  are  in 
progress  in  the  City  of  the  Sioux. 

At  the  Illinois  State  Fair  to  be  held  at  Peoria, 
Sept.  28— Oct.  2,  there  will  be  a  special  corn  ex- 
hibit, for  the  best  in  the  various  departments  nu- 
merous premiums  are  offered.  And  the  list  shows 
how  important  corn  has  become  in  the  estimation 
of  the  Illinois  State  Fair  authorities. 

Verily  "Korn  is  King." 

The  crop  report  of  the  Illinois  State  Board  of 
Agriculture,  just  issued,  says: — 

The  cool  weather  of  July  has  not  been  favorable 
to  the  growth  of  corn,  as  is  evidenced  in  the  lower 
condition  August  1  than  on  June  20.  The  June  20 
condition  was  94  per  cent.,  while  that  of  August  1  is 
but  83. 

The  August  1  condition  in  the  northern  division 
of  the  state  is  87  per  cent.,  as  against  95  on  June  20; 


in  the  central  it  Is  87  as  compared  with  93  June  20, 
while  iu  the  southern  division  there  has  been  a 
falling  off  of  18  points,  the  June  20  condition  being 
94  per  cent.,  while  that  of  August  1  is  but  76  per 
cent. 

The  drought  of  July  was  much  more  severe  in 
this  portion  of  the  state  than  further  north,  and 
unless  rain  comes  soon  the  corn  crop  of  southern 
Illinois  will  be  materially  reduced.  |  The  rain  came 
— without  explosives,  too.] 

Although  the  corn  is  from  ten  to  fifteen  days  late 
all  over  the  state,  the  condition  is  so  good  and  the 
growth  so  strong  and  healthy,  that  if  early  frosts  do 
not  cut  it  off,  the  corn  crop  of  the  state  will  be  very 
fine. 

Corn  is  reported  as  "firing"  in  several  counties. 
Clinch  bugs  are  injuring  corn  somewhat  in  other 
counties,  and  some  kind  of  a  worm  is  working  at 
the  roots  of  the  corn  in  Whiteside,  Winnebago, 
Boone,  Carroll,  Adams  (where  all  the  sweet  corn  is 
more  or  less  injured).  Bond,  Edwards,  JoDaviess 
and  Kankakee  counties.  The  oats  louse  is  reported 
as  working  in  the  corn  in  Winnebago  county. 

The  area  in  corn  this  year  as  reported  by  the  as- 
sessors is  5,862,218  acres,  a  decrease  from  the  1890 
area  of  252,008  acres.  So  many  counties,  however, 
sent  in  incomplete  returns  that  it  Is  altogether 
probable  that  if  full  returns  had  been  made  the 
area  would  be  even  larger  than  last  year. 


CUREOF  DYNAMO  AND  MOTOR  TROUBLES 


Although  the  modern  text  books  on  electricity 
aim  more  and  more  at  presenting  the  subjects 
treated  in  their  practical  bearing,  it  is  none  the  less 
true  that  they  must  necessarily  fall  short  of  the 
ideal  in  this  direction,  says  the  Electrical  Engineer, 
(N.  y.),  for,  however  much  an  author  may  seek  to 
treat  the  subject  as  it  presents  itself  in  actual  prac- 
tice, the  limits  of  his  work  necessarily  compel  him 
to  curtail  this  side  of  the  subject  in  order  to  pre- 
serve the  continuity  of  the  work.  If  to  this  we  add 
that  comparatively  few  writers  have  enjoyed  com- 
prehensive "practical"  experience,  which  alone  can 
make  their  work  of  genuine  value  to  the  student, 
the  reason  for  the  complaint  that  the  text  books 
are  not  -'practical"  enough  will  be  apparent.  The 
literature  of  the  steam  engine  affords  many  excel- 
lent works  of  this  practical  character,  but  up  to  the 
present  time  no  work  has  so  far  been  forthcoming 
which  will  enable  one,  by  direct  application,  to  in- 
stall and  care  for  a  dynamo  or  motor.  It  is  true 
that  numerous  rules  and  directions  intended  for 
this  purpose  have  been  issued  by  various  companies 
and  a  very  good  digest  of  the  "Diseases  of  Dyna- 
mos" was  once  made  by  Prof.  Silvanus  P.  Thomp- 
son, but  none  of  these  afforded  the  engineers  in 
charge  of  dynamo  electric  machinery  that  sufficien- 
cy of  information  which  makes  them  independent 
of  the  "expert,"  who  may  be  a  thousand  mUes  off. 
To  place  the  average  dynamo  and  motor  attendant 
in  possession  of  such  information  will  therefore  be 
acknowledged  to  be  a  work  not  only  of  immediate 
benefit  to  a  large  class  of  station  employees,  but 
will  also  prove  of  especial  benefit  to  those  in  charge 
of  issolated  plants  and  who  are  usually  entirely  at 
sea  when  the  slightest  mishap  occurs  in  the  opera- 
tion of  ttie  electrical  plant.  It  is  with  the  object 
just  mentioned  in  view  that  Pro.  F.  B.  Crocker  and 
Dr.  S.  S.  Wheeler  have  taken  up  the  subject  of  the 
care  of  dynamos  and  motors,  and  have,  we  believe, 
for  the  first  time,  subjected  to  systematic  treatment 
a  subject  which  may  well  claim  the  attention  of  the 
ablest  minds.  In  the  publication  of  their  work, which 
will  begin  in  our  next  issue,  the  authors  first  take 
up  that  part  of  the  subject  which  will  at  once  ap- 
peal to  the  dynamo  or  motor  attendant,  and  which 
above  all  others  he  will  most  likely  have  occasion 
to  refer  to  on  future  occasions,  namely,  the  localiza- 
tion and  remedy  of  "troubles."  The  method 
adopted  in  presenting  this  subject  wiU  recommend 
itself  by  its  logical  and  effective  character.  The 
authors  first  group  the  various  troubles  under 
eight  general  heads,  which  are  subsequently  taken 
up  iu  detail.  Thus  the  search  for  a  remedy  is  at 
once  narrowed  down  and  application  can  be  effect- 
ed with  the  shortest  possible  delay.  Many  of  our 
readers  will  without  doubt  be  able  to  recall  instan- 
ces of  "trouble"  which  required  days  and  weeks  to 
localize  and  to  remedy,  but  which  would  have  been 
disposed  of  in  a  fraction  of  an  hour  with  the  aid  of 


a  guide  such  as  that  of  Messrs,  Crocker  and  Wheel- 
er. The  long  experience  of  the  authors  both  in  de- 
signing and  in  the  practical  operation  of  dynamos 
and  motors  gives  to  their  work  that  character  of 
"practicality"  which  will  cause  it  to  be  welcomed 
by  all  engaged  in  the  operation  of  dynamo  electric 
machines. 


NEW    UNDERGROUND    RAILWAY  SYSTEM. 

(Fbom  a  London  Correspondent.) 

A  rather  novel  and  at  the  same  time  ingenious 
parcel  exchange  system  has  been  devised  by  Mr.  A. 
R.  Bennett,  a  member  of  the  Institution  of  Elec- 
trical Engineers  and  a  gentleman  who  is  well 
known  in  connection  with  telephony  in  the  United 
Kingdom.  In  many  of  the  large  towns  of  this  coun- 
try the  vehicular  traffic  is  so  heavy  that  in  order  to 
avoid  ab.solute  blocking  of  the  thoroughfares,the  col- 
lection or  delivery  of  goods  is  forbidden  in  some  lo- 
calities during  certain  hours  of  the  day.  Tne  re- 
sults of  this  restriction  are  that  trade  suffers  and 
warehouses  have  to  be  made  of  larger  capacity  than 
would  be  necessary  if  the  free  receipt  and  dispatch 
of  goods  were  permitted.  With  a  view  to  overcome 
this  difficulty  and  to  allow  of  comparatively  small 
packages  being  handled  at  all  times,  Mr.  Bennett 
has  worked  out  a  scheme  (which  is  founded  upon 
the  "telephone  exchange"  principle)  by  which  par- 
cels could  be  readily  interchanged  any  number  of 
buildingd,  no  matter  how  widely  apart  they  may  be 
situated.  It  would  occupy  too  much  space,  says  a 
London  correspondent,  to  enter  into  the  full  details 
of  the  proposed  system,  but  the  following  brief  re- 
sume may  be  found  interesting. 

Mr.  Bennett  proposes  to  effect  this  system  of  in- 
terchanging by  the  establishment  of  a  number  of 
miniature  underground  electric  railways,  radiating 
from  a  central  station  and  having  branch  lines  or 
sidings  into  all  the  buildings  to  be  served.  Ac- 
cording to  this  plan  the  railways  would  be  laid  in 
tubes  of  a  rectangular  section  and  would  be  so  ar- 
ranged that  the  down  track  would  occupy  the 
lower  portion,  and  the  up  track  the  upper  portion 
of  the  tube.  The  tubes  would  be  made  sufficiently 
large — Mr.  Bennett  proposes  2  ft.  wide  by  3  ft. 
high -to  allow  of  a  man  to  creep  through  for  ex- 
amination and  repairs,  and  in  order  to  afford  space 
for  this  the  rails  would  not  be  laid  on  cross  sleepers 
or  ties,  but  on  brackets  fastened  to  the  walls  of  the 
tube.  Tracks  actuated  by  electromotors  would  run 
on  the  rails,  the  current  being  obtained  either  from 
one  of  the  latter  or  from  a  separate  conductor  laid 
parallel  with  the  track.  On  the  down  journey,  the 
current  would  be  collected  by  a  kind  of  shoe  press- 
ing against  the  under  side  of  this  conductor;  and 
on  the  up  journey  by  a  second  shoe  or  collector. 
Separate  collectors  are,  however,  provided  so  that 
a  truck  could  not  travel  in  the  wrong  direction. 
The  size  of  tube  suggested  by  Mr.  Bennett  would 
permit  of  trucks  20  inches  wide  by  14  inches  deep 
being  used,  and  their  length  might  be  considera- 
ble, but  it  would  be  regulated  by  the  radius  of  the 
curves.  Each  train  would  consist  of  a  motor  truck, 
and  one  or  more  trailers  or  other  trucks.  The  gen- 
erating and  operating  station  would  be  established 
in  a  suitable  locality,  and  in  a  large  town  there 
might  be  several.  The  station  would  contain  the 
boilers,  engines  and  dynamos  and  might  also  be 
used  as  an  electric  light  station.  Here  would  be 
arranged  various  turntables  for  the  Interchange  of 
trains  between  the  tubes,  while  sidings  would  be 
provided  for  empty  trucks. 

Coming  now  is  the  interesting  point  of  delivery 
of  goods,  Mr.  Bennett  says  that  connection  with 
the  premises  of  subscribers  would  be  made  by  short 
spurs  or  sidings  diverging  from  the  nearest  main 
tube.  At  the  junction  of  the  branches  with  the 
main  tracks,  switches  (similar  to  ordinary  railway 
switches)  would  be  placed  and  controlled  by  means 
of  electro-magnetft  by  the  operator  at  the  centra] 
station.  Various  methods  of  finding  and  working 
any  switch  with  certainty  and  rapidity  are  pro- 
posed, and  also  for  ascertaining  that  the  switch  has 
been  put  over  ox  vice  versa.  The  sidings  into  sub- 
scribers' buildings  would  consist  of  down  and  up 
tracks,  but  where  space  is  available  they  would  be 
caused  to  diverge  after  entering  the  building  and 
ultimately  meet  on  one  track,  so  that  trains  might 
be  shifted  from  the  down  to  the  up  track  without 
lifting  them  off  the  rails.    Various  arrangements 
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are  pr  ovided  f or  signaling  and  for  informing  the 
operator  or  operators  of  the  position  of  the  trains, 
and  for  the  return  of  loaded  Or  empty  trucks  from 
subscribers'  sidings  or  on  the  main  up  line.  The 
starting  levers  could  be  interlocked  with  the  levers 
controlling  the  siding  switches  so  that  a  following 
train  could  not  leave  until  the  switch  for  the  pre- 
ceding one  had  been  restored  to  its  normal  i^osi- 
tion. 

This  scheme  which  was  fully  set  forth  and  illus- 
trated by  diagrams  at  the  Cardiff  meeting  of  the 
British  association,  is  rather  startling,  but  Mr.  Ben- 
nett considers  that  the  details  do  not  comprise  any 
device  which  has  not  been  thoroughly  tested  in  the 
telegraph  and  signaling  departments  of  the  post- 
olfice  and  railway  companies  or  in  connection  with 
electric  traction.  He  Is  of  opinion  that  the  system 
of  electrical  parcel  exchange  as  proposed  would  be 
of  the  utmost  value  to  the  various  post-oflices  and 
to  parcel  receiving  and  great  dispatchers  of  small 
packages,  ouyers  could,  he  says,  telephone  for  sam- 
ples, hotels  and  restaurants  could  telephone  for  and 
receive  in  a  few  minutes  supplies  they  may  be  short 
of,  and  so  on.  As  a  parting  shot,  Mr.  Bennett  gives 
a  friend's  suggestion  that  a  mother  could  send  her 
baby  bodily  to  the  doctor  via  the  central  station 
and  receive  it  back  "with  a  bDttle  of  medicine  in 
its  fist  and  a  mustard  leaf  on  its  chest." 


TIN    PLATE   WORKS   IN  AMERICA 

Tin  is  here,  and  evidently  on  the  increase.  The 
Britishers  may,  perhaps,  prevent  Russian  warships 
passing  through  Hellespont,  but  they  cannot  pre- 
vent Americans  from  going  into  the  tin  business — 
and  on  a  large  scale,  too. 

One  of  the  Messrs.  Lewis,  of  the  Lewis  Sheet  and 
Tin  Plate  Co.,  favored  us  with  a  call  this  week,  and 
from  what  he  says  (and  he  ought  to  know)  the  Welsh 
tin  men  are  preparing  to  leave  the  old  country  iu 
great  flocks,  and  by  the  end  of  this  year  they  will 
be  working  in  the  United  States  in  great  numbers. 

The  American  Manufacturer  has  this  to  say  on  the 
tin  plate  situation: 

It  i.s  folly  for  any  one  to  assert  that  Ave  are  not 
now  making  tin  plate,  or  that  lu  all  probability  we 
will  not  make  in  the  very  near  future  much  more 
than  the  minimum  amount  mentioned  in  the  tin- 
plate  clause  of  the  McKinley  act.  The  United 
States  Iron  and  Tin  Plate  Company  are  making  100 
tons,  or  say  2,000  boxes,  a  month;  the  Apollo  Sheet 
Iron  Works,  which  have  sent  us  samples  of  their 
taggers  and  terne  plates,  state  that  they  are  mak- 
ing 100  boxes  a  day;  Fleming  &  Hamilton  of  Pitts- 
burgh make  about  50  boxes  a  day;  N.  &  G.  Taylor 
of  Philadelphia,  40  boxes;  Marshall  Bros.  &  Co. 
about  100  boxes,  and  Niedringhaus  some  50  boxes. 
This  makes  a  total  of  at  least  340  boxes  a  day — a 
small  amount,  to  be  sure,  but  an  earnest  of  what  is 
to  come. 

In  addition  to  this  a  large  amount  of  black  plate 
lor  manufacture  into  stamped  goods,  which  will  be 
tinned  after  manufacture,  is  being  sold  by  our  roll- 
ing mills.  This  amounts  in  tonnage  to  much  more 
than  the  tonnage  of  tin  plate  actually  made,  and 
under  the  law  will  count  as  tin  plate. 

As  to  the  future:  Niedringhaus  is  actually  erect- 
ing works  with  the  capacity  of  600  boxes  a  day,  and 
will  increase  this  to  2,300  boxes.  As  we  announced 
last  week,  the  United  States  Iron  and  Tin  Plate 
Company  have  contracted  for  machinery  to  in- 
crease their  output  to  0,000  tons  of  tin  i>late  a  year. 
This  ia  120,000  boxes,  or,  say,  250  a  day.  Norton 
Bros,  are  building  a  mill  that  will  give  200  boxes  a 
day  at  the  start.  The  Lewis  Sheet  and  Tin  Plate 
Company  expect  to  have  their  works,  which  will 
make  1,500  boxes  a  week,  ready  by  the  last  of  Sep- 
tember, and  to  increasa  to  0,000  per  week  later. 
Laufman  i.s  increasing  his  capacity  to  400  boxes  a 
day.  Somers  Bros,  of  Brooklyn  are  building  works, 
as  are  the  Britton  Koiling  Mill  Company,  the  Ell- 
wood  and.;  Tin  Platj  Company,  the  Irondale  fO.) 
and  others.  The  plants  actually  iu  operation  or  un- 
der contract  and  construction  will  turn  out  at  least 
4,000  boxes  a  day,  and  wo  know  of  plans  (one  engin- 
eer in  Pittsburgh  is  drawing  eight)  that  arc  );eing 
drawn  and  estimates  of  cost  submitted  for  plants 
that  will  bring  this  up  to  at  least  8,000  boxes. 

In  some  cases  these  plans  are  for  works  on  en- 
tirely new  priucix^les,  substituting  inachinci-y  for 
hand  labor,  but  iu  most  cases  our  mills  have  de- 


cided to  build  works,  at  first,  on  the  most  modern 
Welsh  plans,  and  improve  them  afterward.  The 
imi)rovement  will  be  in  the  manipulation  of  the 
plate  after  it  leaves  the  rolling  mill.  Our  rolling 
mills  are  as  good  if  not  better  than  the  Wel-h,  and 
while  improvements  will  be  made  in  these,  it  will 
not  be  by  following  Welsh  practice.  Improve- 
ments in  the  tin  house  can  be  made  at  a  compara- 
tively small  cost,  so  that  it  will  pay  to  put  in  plants 
on  the  Welsh  system  at  first,  with  the  prospect  of 
changing  them  when  some  skill  has  been  acquired, 
and  when  actual  work  has  pointed  out  the  defects 
of  the  present  system  and  the  direction  in  which 
improvements  can  be  made. 


CORRESPONDENCE. 


Medical  Certificates. 

Engineers:  A.  O.  of  S.  E. 

Beethken: — The  secretary  and  treasurer  of  the 
Benefit  Fund  hereby  notifies  you  all  that  the  Medi- 
cal Certificates  are  now  in  his  hands,  ready  for  de- 
livery upon  receipt  of  order  and  usual  fee  for  same, 
which  has  been  placed  at  fifty  cents  per  hundred, 
which  pays  for  printing  and  postage. 

Now,  boys,  look  well  to  your  own  interests  and 
file,  with  this  office,  your  lists  of  membership  and 
certificates  of  incoming  members  promptly,  or  you 
will  find  me  patronizing  the  press  to  find  the  reason 
why;  and  I  know  your  modesty  will  protect  me  from 
such  a  course.         Yours  fraternally, 

Chas,  E.  Jacks, 
Sec'y  &  Treas.  "Benefit  Fund." 

Gifts  Acknowledged. 

To  the  Editor  of  the  American  Engineer. 

Sir: — Buckeye  Council  is  in  receipt  of  3  samples 
of  Fairbanks'  valves  from  Fairbanks'  Valve  Co., 
through  Bro.  Slusser,  for  which  they  will  please  ac- 
cept thanks.  All  the  boys  are  very  much  pleased 
with  this  new  valve,  and  Bro.  Slusser  has  replaced 
all  of  his  old  valves  by  Fairbanks. 

The  council  also  received  nice  pictures  lately  from 
Buckeye  Engine  Co.  and  Westinghouse  Machine  Co. 
for  which  we  return  sincere  thanks.  The  boys  of 
Buckeye  are  all  o.  k.  Every  one  is  employed  and 
doing  well.  E.  E.  Millek, 

Cor.  Engr,  Canton,  Ohio. 
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MRS.  HERMAN  C.  SMITH. 

To  the  Editor  of  the  American  Engineer: 

Sir: — We,  the  members  of  Akron  Council,  No.  5, 
Ohio,  are  called  upon  to  perform  the  sad  duty  oi 
recording  the  death  of  Bro.  Herman  C.  Smith's 
wife,  who  died  Sept.  6,  and  was  interred  at  Youngs- 
town  Sept.  8,  189] . 

And  this  Council  at  its  regular  meeting  adopted 
these  resolutions: — 

Whereas,  It  has  pleased  the  Supreme  Ruler  of  the 
Universe,to  remove  from  our  midst  the  wife  of  Bro. 
Herman  C.  Smith,  therefore  be  it  thus 

Resolved,  That,  the  American  Order  of  Steam  En- 
gineers, of  Akron,  extend  our  sympathy  to  the  be- 
reaved husband  and  orphans,  during  this,  their 
hour  of  sorrow;  and  be  it  also 

Resolved,  That  a  copy  of  this  be  sent  to  The 
American  Engineer,  for  publication,  and  a  copy 
spread  on  our  minutes,  and  also  sent  to  the  be- 
reaved family. 

D.  W.  GAMMEIili,  ) 

O.  P.  KiNTz,  V  Committee. 
C.  P.  Brown,  ) 


lOO    MILES   AN    HOUR  AGAIN. 


There  is  a  man  in  Philadelphia  who  has  a  scheme 
to  compete  with  that  which  we  publi.shocl  iu  a  re- 
cent issue.  He  is  none  other  than  the  master  me- 
chanic of  the  Philadelphia  and  Reading  R.  R.  He 
claims  that  he  can  build  a  locomotive  to  run  at  that 
rapid  rate.  In  reference  thereto  the  Philadelphia 
Record  publishes  the  following: 

"It  the  new  engine  I  am  about  to  have  construct- 
ed is  not  capable  of  making  100  miles  an  hour  I'll 
give  her  away  to  the  first'person  I  meet." 

This  astounding  statement  was  made  yesterday 
by  Mr.  Jackson  Richards,  the  master  mechanic  of 


the  Philadelphia  and  Reading  railroad,  who  was  ex- 
hibiting to  a  party  of  deeply  interested  persons  the 
drawings  for  a  locomotive  which,  if  successful,  is 
almost  sure  to  revolutionize  the  construction  of 
the  high-speed  locomotives  of  the  future.  Mr. 
Richards,  who  is  recognized  all  over  the  United 
States  as  having  no  peer  in  knowledge  concerning 
locomotives  and  railroad  machinery,  has  been  work- 
ing on  his  latest  invention  for  the  last  ten  years, 
and  a  few  days  ago  the  drawings  were  comiileted 
and  the  patent  was  applied  for. 

The  new  invention  will  enable  a  gigantic  .--tride 
to  be  taken  in  the  matter  of  high-speed  locomo- 
tives, and  if  the  new  flier  is  as  successful  as  experts 
liredicD  she  will  be,  it  is  more  than  likely  that  the 
time  between  Philadelphia  ana  New  York  will  be 
made  iu  less  than  an  hour.  A  specimen  engine  will 
be  built  for  exhibition  at  the  World's  Fair,  and  tiie 
trial  trip  will  be  made  between  here  and  that  city. 

In  outward  appearance  the  new  locomotive  will 
not  differ  materially  from  the  speedy  engines  now 
used  on  the  Philadelphia  and  Reading  railroad  be- 
tween this  city  and  New  York.  The  peculiarity  of 
construction  lies  in  the  fact  that  instead  of  the  two 
cylinders  as  used  at  i)resent  there  will  be  four.  One 
cylinder  will  be  located  on  each  side  oi  the  loco- 
motive frame  as  at  present,  and  the  other  two  will 
be  cast  in  what  is  known  as  the  cylinder  saddle. 
The  inside  pair  of  cylinders  are  to  be  in  one  piece, 
and  will  lie  on  an  angle.  The  outside  cylinders  are 
to  be  horizontal  as  at  jn-esent.  The  four  cyliuder.s 
Avill  entirely  overcome  what  is  known  to  engineers 
as  the  dead  center,  and  the  engine  will  be  perfectly 
balanced  without  any  counterbalance  in  the  wheels. 
This  latter  improvement  will,  to  a  large  degree,  do 
away  with  the  pounding  which  has  proven  .so  de- 
structive to  modern  road-beds.  The  perfect  bal- 
ancing of  the  engine  will  be  largely  due  to  the 
working  of  the  two  cylinders  so  near  her  center, 
and  these  same  cylinders,  working  as  they  do,  from 
such  a  central  point  of  vantage,  will  help  out  in  the 
matter  of  speed  to  a  great  degree. 

According  to  the  experts  who  have  examined  the 
drawings  the  valve  motion  is  perfect.  There  will 
be  four  valves — one  to  each  cylinder — and  the}'  will 
be  operated  by  two  links,  the  same  as  now  used  for 
two  cylinders.  The  engine  is  designed  to  be  built 
on  the  Woo  ton  flre-box,  the  same  as  is  now  used  on 
the  famous  "206,"  which  made  a  mile  in  the  remark- 
able time  of  39  4-5  seconds  Aug.  27.  The  ordinary 
speed  of  the  destined  world  beater  will  be  eighty- 
five  miles  an  hour. 


THE    GROWTH    OF    ELECTRIC  LIGHTING. 


This  is  the  subject  of  a  leading  article  in  the 
Electrical  Engineer  (London)  of  Sep.  4,  which  af- 
fords food  for  reflection.    Here  it  is: 

Quite  recently  the  Times  had  an  excellent  article 
to  show  that  the  progress  of  electric  lighting  in 
England,  and  especially  in  London,  was  very  favor- 
able, even  when  compared  with  the  progress  in  the 
States.  One  point  in  the  Times  article  seems  to 
have  struck  some  persons  as  hai-dly  correct.  The 
slow  progress  after  1882  has  usually  been  attributed 
to  Chamberlain's  Act  of  that  year.  The  Times  says 
not  so,  but  to  the  fact  that  electrical  knowledge 
was  not  sufficiently  advanced  to  give  what  was  re- 
quired. Mr.  Massey  rather  supported  the  conten- 
tion of  the  Times,  while  Mr.  Crompton,  in  a  long 
communication  in  the  issue  of  last  Saturday,  waxes 
somewhat  indignant  that  anyone  can  imagine  the 
fault  to  be  anywhere  but  iu  the  Act  of  Parliament. 
After  all,  any  discussion  upon  the  point  can  be  of 
no  earthly  value.  Opinions  differ,  and  many  jieo- 
ple  incline  to  the  view  that  much  may  be  said  for 
both  sides,  and  that  each  is  partly  right  and  partly 
wrong.  So  far  as  electric  lighting  is  concerned 
comparisons  are  odious,  and  comparison  with  Amer- 
ican progress  especially  is  not  Avorth  the  paper  it  is 
Avritten  upon.  The  conditions  existing  in  the  two 
couutiies  were  and  aie  so  diametrically  different 
that  there  might  be  plenty  of  incentives  to  install 
one  artificial  light  in  one  place,  while  there  exists 
quite  as  strong  an  incentive  to  install  a  different 
artificial  light  in  another.  A  town  that  has  no  ar- 
tificial light,  or  where  gas  is  from  10s.  to  20s.  per 
thousand,  does  not  look  upon  electricity  in  the  same 
way  as  when  gas  is  fully  installed  and  costs  2s.  Od. 
or  38.  Gd.  per  thousand.  It  is  ol  little  use  either  to 
flog  a  dead  horse  or  to  Hog  a  willing  horse,  and  it  is 
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of  just  as  little  use  to  attempt  to  prove  that  a  towu 
In  England  ought  to  follow  the  lead  of  a  town  in 
America,  without  stating  exactly  the  conditions 
prevailing  at  both  places. 

There  is  one  phase  in  the  history  of  electric  light- 
ing that  is  never,  so  far  as  we  know,  sufficiently  ac- 
knowledged by  speakers  and  writers.  We  have 
more  than  once  had  occasion  to  ridicule  the  claims 
Americans  have  made  for  Edison  as  an  inventor, 
but  we  are  prepared  to  admit-  naj',  claim — for  Edi- 
son, above  all  men,  the  position  of  having  first 
shown  that  electric  lighting  on  a  large  scale  was 
practical,  and  worthy  of  commercial  enterprise. 
While  Englishmen  wei'e  pottering  about — some  with 
this  detail  and  some  with  tha;.,  none,  however, 
troubling  about  lighting  as  a  whole — Edison  was 
busy  working  out  a  complete  system,  giving  due  at- 
tention to  motors,  dynamos,  mains,  and  lamps,  en- 
deavoi'ing  to  make  every  part  fit  and  and  work 
smoothly  as  a  whole.  It  matters  not  that  the  dyna- 
mos of  that  time,  as  compared  with  the  dynamos  of 
the  present  day,  partook  somewhat  of  the  nature  of 
leviathans;  the  New  York  iiiStallatiou  from  a  cen- 
tral station  was  a  practical  sucuess. 

A  consideration  of  the  work  that  Edison  did  in 
America  will  go  far  to  prove  Mr.  Crompton's  con- 
tention, at  any  rate,  to  be  partially  correct.  He 
says:  "I  do  not  think,  however,  I  shall  be  contra- 
dicted when  I  state  that  in  1883,  the  year  after 
passing  the  Electric  Lighting  Act  of  1882,  our 
knowledge  of  the  subject  was  sufficient  to  enable 
us  to  design  central  stations  on  what  is  known  as 
the  low-pressure  system,  which,  in  all  important 
respects,  were  absoluttly  identical  with  those  that 
have  been  since  designed  and  carried  out,  on  the 
triumphant  success  of  which  your  correspondent 
so  ably  comments."  On  the  Timen  side  of  the  ques- 
tion we  have  quite  as  pertinent  facts.  Some  ten 
millions  of  pounds  were  asked  of  the  public,  the 
greater  portion  given,  and  not  twopence  farthing 
spent  in  lasting  work,  or  work  that  Mr.  Crompton 
would  acknowledge  as  coming  under  the  head  of 
electrical  engineering.  Surely,  the  Times  might 
argue,  if  the  knowledge  was  as  great  as  Mr.  Cromp- 
ton says  it  was,  something  ought  to  have  been  done 
by  somebody.  Large  installations  were  promised, 
but  not  executed.  It  was  not  altogether  a  question 
of  money,  for  the  money  was  forthcoming,  though 
the  work  was  not.  Would  it  not  be  best,  therefore, 
to  shut  our  eyes  as  far  as  possible  on  the  past,  and 
look  more  closely  on  the  present  and  the  future? 

Tlie  Government  and  shipbuilders  helped  to  stem 
the  crisis  in  the  demand  for  ship  lighting,  Edison 
on  the  other  side  and  the  (irosvenor  Gallery  on 
this  side  prevented  absolute  failure,  and  now  a 
healthier  tone  prevails.  True  it  is  that  from  time 
to  time  a  more  or  less  extensive  promoting  swindle 
takes  place,  but  at  the  present  time  promoters  have 
to  provide  something  for  working  capital,  and  not 
take  all  the  money  subscrij^ed  as  legitimate  sijoil. 


The  rays  of  happiness,  like  those  of  light,  are  colorless 
when  unbroken. 


THE   DYNAMO    AND    ITS  WORK. 

The  first  dynamo-electric  machine  ever  construct- 
ed was  that  made  by  Faraday.  This  great  physicist, 
the  ijrince  of  experimenters,  as  he  has  been  called, 
discovered  that  Avheu  a  disk  or  flat  plate  of  copper 
was  made  to  rotate  between  the  jjoles  of  a  powerful 
magnet,  currents  were  i^roduced  in  the  plate  from 
the  center  outward.  By  making  a  wire  touch  the 
revolving  plate  with  one  of  its  ends,  and  bringing 
the  other  one  in  contact  with  the  rim,  he  found  that 
a  current  of  electricity  passed  along  the  wire  and 
could  be  made  to  indicate  its  existence  by  deflect- 
ing the  needle  of  a  galvanometer,  decomposi'ig  a 
chemical  .solution,  or  by  any  of  the  well-known  ef- 
fects jjroduced  by  electricity  in  motion. 

Faraday  saw  the  importance  of  this  discovery, 
and  the  great  uses  in  the  way  of  practical  applica- 
tion to  which  it  might  be  put,  but  he  did  not  him- 
self stay  to  develop  it;  he  left  that  to  others,  and 
with  it  the  wealth  which  might  thus  be  acquired, 
and  himself  went  on  to  investigate  other  obscure 
and  little  known  phenomena  connected  with  phys- 
ics and  electricity,  regarding  this  as  his  proper 
work,  and  exhibiting  in  his  conduct  the  true  scien- 
tific spirit.  When,  many  years  afterwards,  he  went 
to  see  the  first  application  of  this  discovery  of  his 


to  the  production  of  the  illumination  of  the  North 
Foreland  Lighthouse,  he  said,  after  looking  at  the 
large  magneto-electric  machines  there:  "I  gave  it 
to  you  an  infant;  you  have  made  it  a  giant." 

Dynamo  and  magneto-electric  machines  c  jusist 
essentially  of  a  coil  of  wire — "the  armature,"  as  it  is 
called — rotating  between  the  poles  of  a  large  mag- 
net, the  poles  being  bent  round  so  as  to  approach 
each  other  and  have  the  armature  between  them. 
This  magnet  may  be  either  a  permanent  magnet  of 
hard  steel  or  an  electro-magnet,  consisting  of  wire 
coiled  round  a  soft  iron  core,  a  current  of  electrici- 
ty being  made  to  circle  round  the  wire  coil,  and 
thus  magnetizing  the  iron  core  while  it  lasts.  It  is 
the  latter  arrangement  which  is  almost  universally 
used  now,  though  the  magneto  machines  with  per- 
manent magnets  were  the  earliest  form. 

A  magnet  produces  an  influence  in  the  neighbor- 
hood around  it,  and  this  surrounding  neighborhood 
is  kuewn  as  the  "fleld  of  force,"  of  the  magnet — i.e. 
the  sphere  in  which  its  influence  can  be  felt.  A 
magnetic  needle  or  a  bit  of  iron-filing  placed  in  this 
field  sets  itself  to  point  along  the  "lines  of  force"  of 
this  fleld — that  is,  the  lines  along  which  the  mag- 
netic force  acts,  and  which  form  curves  round  the 
magnet,  running  out,  as  it  were,  from  pole  to  pole, 
and  curving  round  to  the  other.  Any  one  may  see 
the  form  of  these  lines  of  force  for  himself,  by  plac- 
ing a  bar- magnet  underneath  a  sheet  of  paper,  and 
then  s2Jrinkling  iron  fllings  on  the  paper. 

On  tapping  this  the  fllings  will  set  themselves 
along  the  lines  of  force  in  beautiful  regular  curves. 
Here  the  small  fragments  of  iron  are  themselves 
made  magnets  while  under  the  influence  of  the 
powerful  magnet  in  whose  "fleld"  they  are,  and 
therefore  place  themselves  lengthwise  along  the 
lines  of  force,  that  is,  along  the  line  of  action  of  the 
rtsultant  magnetic  force  at  the  place  where  each 
one  is. 

When  a  coil  of  wire  or  armature  is  made  to  re- 
volve rapidly  in  the  strong  field  of  force  which  oc- 
cupies the  space  between  the  poles  of  a  jiowerful 
electro -magnet,  currents  are  produced  in  the  coil. 
These  currents  alter  their  direction  through  the  coil 
every  time  the  latter  changes  its  position  with  ref- 
erence to  the  poles  of  the  magnet.  The  side  of  the 
coil  which  was  opposite  the  north  pole  is  after  half 
a  revolution  opposite  the  south  pole,  and  the  in- 
fluence of  the  south  pole  tends  to  produce  an  ojjpo- 
site  current  to  that  of  the  north  pole.  Here  we 
have  an  "alternate  current"  dynamo  machine. 

As  the  coil  or  armature  rotates  with  great  speed, 
some  hundreds  of  revolutions  per  minute,  these 
currents,  in  alternating  directions,  succeed  each 
other  very  rapidly,  and  if  an  electric  arc-lamp  is 
placed  on  the  circuit  it  will  be  lit  up.  In  this  case 
it  is  not  necessary  that  the  current  be  sent  round 
the  circuit  in  one  direction  only,  but  although  the 
terminals  of  the  lamp  are  constantly  changing 
their  polarity,  that  is,  the  north  pole  where  the 
current  enters  the  next  instant  becomes  the  south 
pole  where  current  leaves,  yet,  as  this  occurs  many 
times  in  one  second,  the  eftect  produced  is  the  same 
as  if  the  current  were  in  one  uniform  direction. 

The  lamp  has  no  time  to  get  cool;  it  does  not  go 
out  before  the  oppositely  directed  current  passes 
through  it  and  produces  the  same  effect  as  the  pre- 
vious one.  No  flickering  is  observable.  The  im- 
pression produced  by  the  glowing  carbon  on  the 
human  eye  is  retained  by  the  retina  for  a  far  longer 
period  than  the  duration  of  one  surge  of  electricity 
through  the  lamp,  and  is  not  gone  before  the  effect 
produced  by  the  succeeding  opposite  wave  makes  its 
impression  on  our  nerves.  The  Jablochkoff  lamps 
used  lately  on  the  Thames  embankment  are  meant 
for  this  system  of  electric  lighting  with  alternating 
currents. 

In  a  "continuous  current"  dynamo,  which  is  nec- 
essary for  some  pur^joses,  such  as  electrotyping, 
Avhere  the  effect  desired  could  not  be  produced  if 
the  direction  of  the  current  were  continually  alter- 
ing, the  electric  current  is  made  to  pass  always  one 
way  round  the  external  circuit.  This  result  is  got 
by  using  the  ingenious  device  of  a  commutator, 
which  automatically  deflects  the  current  so  as  al- 
ways to  send  it  in  an  unvarying  direction  through 
the  plating  bath  or  the  electric  lamp,  as  the  case 
may  be. 

This  commutator  consists  simply  of  a  split  tube, 
which  is  attached  to  the  revolving  armature,  and 
may  be  seen  in  any  dynamo  working  on  the  contin- 


uous system.  This  tube  revolves  with  the  revolv- 
ing  armature,  and  it  is  divided  by  an  insulating 
substance  into  two  parts;  each  half  is  alternately  on 
the  left  and  right  of  the  space  between  the  poles  of 
the  magnet  and  the  "brushes,"  which  collect  the 
current  from  the  armature,  i.  c,  the  bundle  of  cop- 
per wire  spread  out  like  a  brush,  which  forms  each 
end  of  the  outer  circuit,  are  flxed  in  position,  and 
the  revolving  commutator  attached  to  the  armature 
brings  alternately  one  of  its  half- tubes  into  contact 
with  a  brush.  Thus  the  half  of  the  commutator 
which  receives  the  current  changes  at  the  same 
time  that  the  direction  of  the  current  through  the 
coils  of  the  armature  is  reversed;  in  this  way  the 
current  sent  out  to  the  brush  which  receives  the 
electric  current  from  the  armature  is  always  in  the 
same  direction. — Knowledge. 


WHISKY,  VS.    A    LEVEL  HEAD. 

Theodore  Temjjle  says:  There  is  a  vast  amount  of 
drinking  in  Wall  Street.  Brokers  will  rush  out  of 
the  stock  exchange  on  a  dav  of  excitement  to  gulp 
down  cocktails  to  bolster  up  their  nerves  and  give 
them  "whisky  courage."  But  they  are  the  small 
fellows,  who  come  and  go,  make  money  ore  day  and 
lose  it  the  next,  and  by  the  time  they  are  middle 
aged  men,  and  even  before,  they  pass  away  burned 
out  and  broken  down  in  nerve,  if  not  in  mind.  J'he 
great  leaders,  the  permanently  successful  men  of 
Wall  street,  are  not  found  among  them. 

These,  almost  invariably,  are  sober  and  abstem- 
ious men;  for  they  want  all  their  wits  about  them 
at  all  times.  They  are  afraid  of  "whisky  courage," 
and  leave  it  to  the  fools  whose  folly  contributes  to 
their  wealth. 

Jay  Gould  does  not  drink  cocktails,  neither  does 
John  D.  Rockefeller,  the  president  of  the  Standard 
Oil  Company,  and  one;  of  the  very  richest  men  in 
the  world,  himself  at  the  start  was  a  poor  country 
boy.  They  are  too  wise,  and  they  have  seen  too 
many  examples  of  ruin  through  drinking. —yoM/ij; 
Men's  Journal. 


ILLINOIS   CROP  REPORT. 

The  Illinois  State  Board  of  Agriculture  have  is- 
sued iheir  crop  report  up  to  the  1st  of  August, 
in  which  it  is  said  that  while  the  area  devoted  to 
wheat  this  season  is  not  so  large  as  in  some  years 
past,  in  which  it  is  an  increase  over  the  area  of  1890 
of  nearly  5i  per  cent.  The  area  injured  by  Hessian 
fly,  which  caused  so  much  alarm  during  the  winter, 
was  so  small  as  not  to  be  taken  into  consideration, 
so  that  the  area  harvested,  1,871, 9(18  acres,  is  the 
same  as  that  sown. 

The  average  yield  of  18  bushels  per  acre,  has 
rarely  been  exceeded  in  the  State. 

The  total  yield  of  wheat  this  year,  both  spring 
and  winter,  is  34,020,828  bushels. 

The  quality  of  the  wheat  is  generally  good. 

While  the  price  obtained,  79  cents  per  bu.shel,  is 
not  quite  so  hij,h  as  in  1890,  the  price  is  above  the 
average  for  the  past  ten  years,  and  if  sold  at  the 
prices  current  on  August  1  will  return  to  the  pro- 
ducers f27,269,219. 

The  area  in  oats  this  season,  2,934,887  acres,  is 
the  smallest  area  devoted  to  this  crop  since  1884.  A 
larger  area  was  sown  in  the  northern  division  this 
year  than  last,  but  in  both  the  central  and  south- 
ern divisions  the  area  is  smaller  than  in  1890.  But 
the  greatest  difference  is  noticeable  in  the  southern 
division  where  the  area  is  but  67  per  cent  as  com- 
pared with  1890.  The  average  yield  per  acre  was 
38  bushels,  the  northern  division  producing  40 
bushels  per  acre,  the  central  41,  and  the  southern 
but  22  bushels.  The  county  reporting  the  largest 
yield  was  Putnam,  with  an  average  yield  of  54 
bushels  an  acre,  while  Richland  county  gives  the 
smallest  average,  11  bushels  per  acre.  The  total 
yield  is  113,201,389  bushels,  an  increase  of  37,290,- 
448  buihels  over  last  year.  The  price  per  bushel, 
28  cents,  is  not  quite  so  large  as  last  year,  but  the 
increased  yield  makes  the  total  value  of  the  crop 
over  $10,000,000  greater  than  in  1890,  and  leaves  a 
very  fair  proflt  in  the  hands  of  the  producer.  The 
1891  area  of  barley,  20,375  acres,  is  the  smallest 
area  sown  to  this  crop  in  twelve  years,  and  the  av- 
erage yield  per  acre,  25  bushels,  while  slightly 
larger  than  the  yield  of  1890,  is  still  below  the  av- 
erage yield  for  a  term  of  years.  The  total  yield, 
060,472  bushels,  is  smaller  than  for  any  year  since 
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1879.  The  price  obtaiaed,  49  cents  per  bushel,  is  a 
little  above  the  average  of  a  few  years  past  aud  at 
this  price  the  crop  is  worth  to  the  farmer  !?')29,'22(). 
There  is  a  somewhat  smaller  ai-ea  devoted  to  hay 
this  season  than  last,  there  being  but  2,5G4,291 
acres  of  meadows  reported.  The  weather  at  the 
time  of  hay  harvest  was  very  Hue,  and  the  crop  was 
gotten  in  in  good  shape.  While  the  yield  is  not 
quite  so  heavy  as  on  some  years,  the  quality  is  ex- 
cellent. In  a  few  counties  in  the  State  the  yield  of 
hay  was  as  high  as  two  tons  per  acre,  but  the  aver- 
age yield  per  acre  was  1.40  tons,  making  a  total 
yield  of  3,609.732  tons. 

At  the  ruling  price  at  this  date  (Aug.  1),  $6.70  per 
ton,  hay  will  return  to  the  producers  the  sum  of 
$24,202,232. 

The  August  1  condition  of  Irish  potatoes  in  north- 
ern Illinois  is  encouraging  for  a  full  average  yield 
per  acre,  only  11  counties  reporting  a  condition  be- 
low the  average  and  but  one  below  90  per  cent, 
while  all  of  the  other  counties  report  a  seasonable 
average  or  better.  In  the  central  grand  division 
the  crop  is  not  so  promising,  the  present  condition 
being  but  85  per  cent  of  an  average.  The  condi- 
tion in  McDonough  county  is  50  per  cent  better 
than  usual  at  this  date,  and  in  a  few  other  counties 
the  condition  is  up  to  an  average.  In  southern  Illi- 
nois the  prospect  is  good  for  82  per  cent  of  an  aver- 
age yield  per  acre.  In  the  following  counties  in 
this  division  an  average  or  better  yield  per  acre 
may  be  expected:  Franklin,  Hardin,  Johnson,  Pu- 
laski and  Union. 


STEAM    AND  ELECTRICITY. 


A  great  deal  has  been  said  and  written  in  the  last 
few  years  about  a  supposed  inevitable  substitution 
of  something  else  for  steam  power.  Electricity  is 
freely  described  as  the .  coming  force  destined  to 
supplant  steam,  the  predictors  talking  as  if  ignor- 
ant o!  the  fact  that  electricity  itself  must  be  ac- 
cumulated by  the  aid  of  steam  except  in  those  fav- 
ored places  where  water  power  is  available  for  the 
purpose.  One  of  the  latest  substitutes  proposed  is 
ammonia,  and  enthusiastic  statements  that  it  is  al- 
ready a  success  are  freely  published.  But  these  are 
doubted  by  some  practical  men.  Ammonia  has 
been  for  .some  time  used  on  a  line  of  French  coast- 
ing ves-sels,  and  their  reports  show  that  when  ev- 
erything is  taken  into  the  account  the  running  ex- 
penses are  about  as  great  as  when  they  used  steam. 
And  there  is  a  painful  uncertainty  in  regard  to  the 
supply  of  the  material  which  doe*  not  exist  in  the 
case  of  water.  Also  the  wear  and  tear  on  engines 
and  boilers  are  fully  as  great,  if  not  greater,  as  am- 
monia exerts  a  corrosive  action  on  iron  and  steel, 
which  may  prove  to  be  a  great  argument  against  its 
employment,  especially  at  sea. 

Hence  the  experience  of  those  who  have  tried 
ammonia  is  by  no  means  conclusive  in  its  favor  as  a 
substitute  for  steam  under  f)rdinar3'  methods  oi 
using  the  latter.  But  very  recently  it  is  announced 
that  an  Important  gain  in  the  use  of  stt-am  power  is 
effected  by  mixing  the  steam  with  hot  air  in  cer- 
tain proportions  in  or  near  the  cylinder.  If  there 
be  no  mi.stake  about  this  steam  is  thus  i)laced  far 
ahead  of  ammonia  and  all  other  material  thus  far 
proposed  as  rivals,  and  we  may  safely  fall  back  on 
the  proposition  that  for  years  to  come,  if  not  lor  all 
time,  steam  and  water  power  will  be  the  great  force 
factors.  For  many  uses  these  may  be  converted 
into  electrical  energy,  but  that  will  simply  amount 
to  a  change  into  a  form  more  directly  available  for 
transmission  over  long  distances.  The  advisability 
of  effecting  such  conversion,  instead  of  using  the 
steam  or  waterfall  directl.y,  will  depend  upon  the 
answer  to  the  question  whether  or  not  the  percent- 
age of  loss  in  making  the  changa  will  be  compen- 
sated by  the  differencf;  in  cost  of  transmission  along 
a  wire  or  by  means  of  belts  and  shafts.  That  is, 
the  longer  the  distance  to  which  it  Is  desired  to 
convey  the  power  the  greater  will  be  the  induce- 
ment to  do  so  by  first  effecting  the  change  of  form, 
and  electricity  will  especially  come  into  play  where 
it  is  desired  to  distribute  force  to  many  users  from 
one  central  station. 

There  is,  however,  one  important  fact  in  connec- 
tion with  electrical  force  that  will  make  it  a  highly 
desirable  form  otherwise  than  for  direct  use.  It  is 
the  cheapness  with  which  it  can  bo  transmitted  in 
time  as  well  as  space.   The  ability  to  store  it  in 


moderately  large  quantity,  so  that  at  small  cos*  it 
can  be  made  available  whenever  desired,  as  water 
can  be  drawn  from  a  reservoir,  must  commend  it  to 
extensive  use  in  the  future.  And  especially  is  this 
likely  to  be  the  case  where  the  fall  of  wat(!r  can  be 
employed  for  the  purpose  of  accumulating-  electric- 
al energy  without  the  necessity  of  converting  it 
into  steam  by  means  of  a  consumption  of  fuel.  The 
force  in  a  steady  flow  of  water  during  the  whole  of 
the  twenty-four  hours,  and  without  even  holiday 
intermissions,  can  all  be  stored  up  in  suitable  ap- 
paratus to  be  drawn  upon  during  a  small  part  of  the 
time  with  a  loss  of  only  a  small  per  cent  of  the 
total.  And  it  is  not  improbable  that  ere  long  this 
idea  will  be  extensively  utilized  to  collect  force 
from  the  rise  and  fall  of  the  waser  of  lakes  and 
oceans,  and  even  from  the  ebb  and  flow  of  the  wind 
as  well  as  from  the  more  persistent  air  currents 
moving  in  one  direction.  The  windmill  has  been 
discarded  as  a  direct  motor,  where  steadiness  of 
movement  is  required,  as  for  the  driving  of  ma- 
chinery. But  there  is  no  reason  why  it  should  not 
come  into  extensive  play  in  the  future  for  the  fur- 
nishing of  j)ower  to  be  stored  in  electrical  accumu- 
lators which  shall  be  tapped  as  wanted.  Indeed,  it 
is  not  impossible  that  long  before  the  close  of  the 
coming  century  the  winds  will  be  made  to  supply 
a  large  part  of  the  motor  force,  and  the  solar  rays  a 
big  percentage  of  the  heat  needed  by  man  to  aid 
him  in  his  struggle  for  a  comfortable  existence. 
This  may  be  forced  upon  us  by  the  increasing  diffi- 
culty of  obtaining  coal  and  other  fuel,  but  it  may 
also  be  reached  by  the  grasp  of  inventive  genius 
many  years  before  the  necessity  arises  for  disjoens- 
jng  with  the  general  use  of  concreted  carbon  for 
the  production  of  artiticial  heat. — Chicago  Tribune. 


"The  Great  Mechanical  Problem"  is  the  heading 
of  an  article  on  the  same  subject  in  the  American 
Shipbuilder,  wherein  it  is  said  that  the  engineers  of 
the  IJ.  S.  Navy,  who  are  a  very  progressive  body  of 
men,  are  now  exercising  their  minds  over  the  fut- 
ure of  steam  power  and  its  "possible"  substitute, 
aud  they  are  also  quietly  conducting  experiments 
with  the  vieAv  of  determining  the  chances  of  any 
further  development  in  the  way  of  power,  speed 
and  other  elements  that  tend  to  make  the  mechan- 
ical advancement  of  the  age.  In  recently  speaking 
of  the  several  motive  powers  one  of  the  engineer- 
ing experts  remarked: 

"There  is  a  great  deal  of  nonsense  being  printed 
nowadays  about  the  prospect  that  electricity  will 
.soon  drive  steam  out  of  existence.  People  forget 
the  matter  of  first  causes.  They  do  not  realize  the 
fact  that  whatever  electricit.y  can  do  or  will  do,  it 
will,  in  nine  cases  out  of  ten,  depend  upon  steam 
from  its  generation.  There  is  but  one  other  way 
to  produce  it,  and  that  is  water  power.  When  yon 
come  to  consider  the  vast  tracts  of  territory  that 
are  nnsupplied  with  water  power,  that  are  either 
isolated  from  seas  or  streams,  or  are  on  rivers  with- 
out currents  beyond  the  slight  motion  oceanward, 
you  can  see  how  absurd  it  is  to  speculate  on  the 
substitution  of  even  water  power  for  steam  in  the 
creation  of  electricity.  Now,  then,  what  else  is  it? 
There  are  almost  as  many  answers  to  the  question 
as  inventive  minds,  but  nothing  satisfactory  has 
yet  been  offered.  Ammonia  is  about  the  best  sub- 
stitute for  steam  that  has  yet  been  tried,  but  there 
are  doubts  of  its  value.  It  can  do  all  the  work 
steam  does,  but  it  is  open  to  objections.  There  is  a 
line  of  French  coasting  vessels  that  has  used  it  for 
some  time,  and  their  reports  show  that,  taking  ev- 
erything into  account,  their  running  expenses  are 
about  as  great  as  when  they  used  steam.  The  main 
trouble  is  that  there  is  no  degree  of  certainty  about 
the  supply  of  material.  Ammonia  is  more  difficult 
to  obtain  in  unvarying  quanties  than  water,  and 
this  element  of  uncertainty  is  not  wholesome.  Then, 
too,  the  wear  and  tear  on  engines,  boilers,  etc.,  is 
about  the  same,  and  possibly  greater  than  when 
steam  is  used,  for  ammonia  has  a  certain  corrosive 
influence  on  iron  and  steel  that  must  tell  in  the 
end.  There  is  another  matter  of  grave  Importance 
that  is  being  studied  just  now,  and  that  is  the  ques- 
tion of  the  correct  ratio  between  pow.,r  and  speed 
of  a  vessel.  The  old  and  standard  ratio  is  that  the 
power  increases  as  the  cube  of  speed.  Of  course  in 
this  calculation  the  coal  consumption  is  the  meas- 
ure of  the  power,  but  it  has  been  calculated  that 


this  ratio  is  incorrect,  and  we  are  trying  to  determ- 
ine the  exact  figures,  which  would  he  of  gnjat  value 
to  the  mechanical  world.  We  have  come  to  face 
the  unalterable  liict  that  steam  pressure  has  its  lim- 
its, and  consequently  that  water  speeds  are  rapidly 
approaching  the  maximum.  The  speed  of  ships 
has  been  increased  more  rapidly  in  the  past  two  de- 
cades than  at  any  other  period  sine  men  began  to 
float  on  the  water,  going  up  from  12  and  possibly  14 
knots  in  the  Sixties  to  the  present  average  of  20 
knots,  and  a  maximum  of  about  27  or  28. 

"It  IS  now  practically  at  a  standstill,  tho  only 
progress  being  in  the  increase  in  the  number  of  the 
very  swift  ships  without  any  material  advance  of 
the  limit.  I  do  not  think  that  the  limit  can  be 
raised  much  higher.  Steam  pressure  itself  has  a 
limit.  It  can't  be  increased  without  disintegrating 
the  materials  with  which  boilers  are  constructed. 
Until  we  find  some  other  material  than  the  com- 
mon steel  with  which  modem  boilers  are  made  we 
must  be  content  with  our  present  pressures.  There 
are  plenty  of  materials  well  adapted  for  such  a 
purpose,  such  as  some  of  the  new  alloys,  but  they 
are  too  costly  and  rare  to  be  put  into  boilers.  I  re- 
member the  day  when  we  looked  upon  common 
steel  in  that  light.  The  day  will  probably  come 
when  we  can  use  aluminium  aud  its  compounds. 
At  present  nickel  steel  seems  to  be  very  promising 
iu  this  connection,  and  I  should  not  be  surprised  if 
we  should  be  able  soon  to  conduct  some  experi- 
men  ts  m  this  line." 


OBJECTIONABLE  "KNOWLEDGE." 

The  foreman  of  a  room  in  one  of  the  largest  man- 
ufacturing establishments  in  the  country  told  a 
friend  recently  the  circuir  stances  of  his  first  going 
■to  work  there,  and  the  brief  story  contains  a  moral 
which  it  would  be  well  for  many  a  lad  starting  out 
in  life  to  lay  to  heart.  He  was  sent  to  the  foreman 
of  the  factory  by  a  friend  who  was  anxious  to  get 
him  into  the  employ  of  the  company,  and  the  fol- 
lowing conversation  took  place: 

"Well,"  the  foreman  said,  "I  understand  you 
want  to  come  here  to  work.  What  do  you  know 
about  machines?" 

"Nothing,"  the  other  answered. 

"Nothing!"  echoed  the  foreman,  in  surprise. 
"You  do  not  mean  to  saj'  that  you  never  saw  a  ma- 
chine, 1  suppose? ' 

"I  literally  never  saw  a  machine  work  in  my  life," 
was  the  I'eply,  "except  a  locomotive." 

"Where  did  you  come  from?" 

"Cape  Cod." 

"Hum!"  the  foreman  r.  marked,  studying  the  face 
before  him.  "I  came  from  the  Cape  myself.  Do 
you  suppose  that  there  is  anything  in  our  business 
that  you  will  not  know  all  about  in  six  months,  if 
you  come  here  to  work?" 

The  Cape  Cod  man  was  puzzled  how  to  answer, 
and  contented  himself  with  saying  that  he  was  sure 
he  could  not  tell. 

"The  truth  is,"  the  foreman  explained,  "we  can 
get  plenty  of  men,  but  by  the  time  they  have  been 
here  six  mouths  or  a  year  they  know  so  much  that 
wc  have  to  send  them  away.  They  know  a  vast 
deal  more  than  we  men  who  have  been  here  twenty 
years,  and  they  are  mostly  willing  to  tell  us  all  they 
know,  too. 

"Now  if  you  think  there  are  things  that  you  can- 
not learn  in  a  week  or  two,  we  should  like  to  hire 
you,  but  if  you  are  one  of  the  abominably  wise 
kind,  you  had  bette^'  move  along  and  give  us  a 
chance  to  find  somebody  who  doesn't  know  quite  so 
much." — Youth's  Companion. 


TO  COLORADO  VIA  BURLINGTON  ROUTE. 

ONLY  ONE  NIGHT  ON  THE  ROAD. 

Leave  Chicago  at  1:00  P.  M.,  or  St.  Louis  at  8:25 
A.  M.,  and  arrive  Denver  6:15  P.  M.  the  next  day. 
Through  Sleepers,  Chair  Cars  and  Dining  Cars. 
All  Railways  from  the  East  connect  with  these 
trains  and  with  similar  trains  via  Burlington  Route 
to  Denver,  leaving  Chicago  at  (kIO  P.  M.,  St.  Louis 
8:15  P.  M.,  and  Peoria  at  3:20  P.  M.  and  8:00  P.  M. 
All  trains  daily. 

Tourist  tickets  are  now  on  sale,  and  can  bo  had 
of  ticket  agents  of  all  roads  and  at  Burlington 
Route  depots  in  Chicago,  Peoria  and  St.  Louis. 

Th(!re  is  no  better  place  than  Colorado  for  those 
seeking  rest  aud  pleasure. 
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BRIGHT    DEVICE   OF   A   SHIP'S  ENGINEER. 


The  emergencies  of  marine  disasters  often  tax 
tbe  genius  of  engineers  to  an  extreme,  and  the  man- 
ner in  wbicha  large  British  steamer,  with  a  broken 
propeller  shaft,  was  set  aright  not  long  since  at  Al- 
giers, is  worthy  of  preservation  in  mechanical  his- 
tory, says  the  American  Shipbuilder.  Both  the 
shaft  and  the  tube  through  which  it  passed  at  the 
stern  were  broken  and  the  vessel  lay  in  port  until 
the  arrival  of  another  shaft  and  lube  from  En- 
gland. It  was  then  found  that  the  tube  was  larger 
than  the  opening  in  the  stern.  The  tube  was  fast- 
ened to  one  of  the  coupling  faces  of  the  sound  por- 
tion of  the  shaft,  just  as  it  would  be  chucked  in  a 
lathe.  The  ship's  engine  was  run  slowly  and  by 
means  of  an  improvised  slide  rest  the  tube  was 
turned  down  to  the  proper  size.  The  tube  and 
shaft  were  fitted  in  place,  and  the  steamer  resumed 
her  voyage  without  having  been  placed  in  dock, 
the  stern  being  raised  out  of  water  by  shifting  the 
cargo  forward. 


ZINC    IN  BOILERS. 

The  British  Institute  of  Marine  Engineers  at  a  re- 
cent meeting  discussed  the  application  of  zinc  to 
boilers  for  the  purpose  of  preventing  corrosion. 
The  impression  was  general  that  zinc  should  be 
used  not  only  in  the  water  space,  but  also  in  the 
steam  space,  while  it  was  stated  that  the  use  of  ker- 
osene and  white  nine  are  good  preventives  of  cor- 
rosion if  the  steam  space  is  simply  painted  with  the 
mixture.  It  was  also  stated  that  the  greater  por- 
tion of  the  corrosion  was  due  to  electric  action,  and 
that  the  ziuc,  which  has  an  electrical  effect  opposite 
to  that  of  iron,  is  in  itself  a  protection  to  the  plates 
of  the  boiler.  It  is  not  necessary  to  employ  any 
complicated  electrical  appliances  to  bring  about 
this  result,  for  the  mere  metallic  contact  of  the  zinc 
plates  with  the  iron  is  sufficiently  effective.  In 
practice  each  square  foot  of  grate  would  require 
four  or  five  pounds  of  zinc. 


LITERARY. 


The  Transition,  Curve  Field  book,  by  Conway  R.  How- 
ard, C.  E.,  contains  full  instructions  for  adjusting  and 
locating  a  curve  nearly  identical  with  the  cubic  parabola 
in  transition  between  any  circular  railroad  curve  and 
tangent.  These  instructions  are  simplified  in  application 
by  the  aid  of  a  general  table,  and  illustrated  by  rules  and 
examples  for  various  problems  of  location.  There  are 
also  valuable  tables  of  radii,  sines,  tangents,  versines  and 
external  secants.  In  his  prefatory  remarks  the  author 
says:  Ic  was  first  intended  to  give  three  tables  for  tran- 
sient curves,  beginning  with  deflection  angles  for  the 
first  chord  of  one  minute,  two  minutes,  ana  three  min- 
utes, respectively;  but  the  former  and  latter  were  laid 
aside  for  the  reason  that  the  advantages  of  increased 
convenience  and  diminished  liability  to  error,  in  having 
a  single  table  to  refer  to,  entirely  outweigli  that  of 
being  able  to  make  rather  nicer  adjustments  in  a  few 
cases,  which  is  about  all  that  would  be  gained  by  using 
the  three  tables  instead  of  one.  For  such  transition 
curves  as  are  needed  in  practice,  the  table  given,  based 
upon  the  initial  deflection  of  two  minutes  seems  to  be  all 
that  Is  required.  And,  in  fact,  this  new  book  seems  to 
coatain  all  that  is  required,  pertaining  to  the  subject, 
while  supeitluities  are  omitted.  It  is  published  by  John 
Wiley  &  Sons,  New  York;  A.  C.  McClurg,  &Co.,  Wabash 
ave.,  Chicago,  being  western  agents.  The  price  is  11.50, 
strongly  bound  and  gilt-edged. 

Montreal  Wateb. 
Mr.  B.  D.  McConnell,  the  able  superintendent  of  the 
Montreal  Water  Works,  has  issued  his  annual  report  for 
1890,  which  has  been  printed  by  order  of  the  Water  Com- 
mittee. A  comparative  table  is  given  showing  the  aver- 
age daily  consumption  each  month  and  each  year  since 
1857  to  1890  inclusive.  Last  year  the  Montrealites  con- 
sumed 14,399,71!i  gallons  of  water  daily,  on  an  aver!;.ge, 
being  an  increase  of  fully  a  million  and  a  half  gallons 
daily  over  1889.  The  population  of  the  City  of  Montreal 
last  year  is  given  as  233.000,  which  with  that  of  five  sub- 
urbs added  makes  245,462,  supplied  by  said  water  works. 
This  is  equivalent  to  61  gallons  daily  for  each  person. 
And  they  are  awfully  particular  about  having  pure  water 
too.  If  they  were  to  see  the  Chicago  River  now,  which 
empties  itself  with  its  great  load  of  oily  filth  into  Lake 
Michigan  (except  when  it  runs  the  other  way),  and  seeing 
how  we'l  the  lake  water  agrees  with  the  people  of  Chi. 
cago,  in  spite  of  it  all,  they  would  not  be  so  suspicious 
about  tliB  little  sawdust  which  finds  its  way  into  the 
Ottawa  1  iver.  During  1889,  the  consumption  of  water 
was  much  less  than  usual,  over  half  a  million  gallons  less 


daily  than  the  year  before.  They  were  afraid  it  con- 
tained sawdust.  They  were  pacified,  last  year,  by  a  re- 
port of  the  assistant  public  analyst  (A.  McGill)  who  said, 
"As to  the  fitness  of  the  Ottawa  river  for  domestic  uses,  I 
may  say  that  it  contains  nothing  which  must  of  necessity 
render  it  unwholesome. "  Their  power  plant  comprises 
three  turbines,  one  breast  wheel,  and  two  steam  engines. 
The  cost  of  repairs  and  operation  is  very  low,  consider- 
ing the  amount  of  work  done,  and  shows  that  Superin- 
tendent McConnnell  and  his  assistants  are  managing  the 
Montreal  Water  Works  .very  economically,  while  doing 
their  work  efl'ectively. 


BUSINESS  TRANSACTIONS, 


Hine  &  Robertson,  of  45  Cortlandt  street.  New  York, 
who  are  sole  agents  for  the  Reliance  water  alarm  col- 
umns, and  also  for  the  Wainwright  water  and  steam  tube 
heaters,  report  business  very  good,  in  these  devices,  as 
well  as  in  the  other  steam  appliances  which  they  handle. 

Tht  Penbkbthy  Automatic  Injkctoe. 
The  most  encouraging  reports  are  received  from  the 
Penberthy  Injector  Co.,  of  Detroit,  Mich.,  manufacturers 
of  the  Penberthy  automatic  injector,  regarding  their 
business.  They  state  that  while  business  has  been  un- 
usually quiet  in  their  line  throughout  the  country,  they 
have  continued  busy  and  have  been  obliged  to  add  sever- 
al lathes  to  their  factory  and  increase  their  working 
force.  There  is  no  doubt  but  that  the  simple  reasonable- 
ness in  price  and  efficiency  of  this  injector,  as  a  boiler 
feeder,  has  carried  the  demand  equal  to  the  supply,  and 
while  they  have  been  but  a  few  years  in  business  their 
sales  have  reached  nearly  50,000  machines.  They  are 
represented  by  some  large  steam  supply  bouses  in  every 
large  city  in  the  United  States,  where  their  injectors  can 
be  found. 

While  overhauling  their  steam  plant,  last  week,  the 
Brunswick,  Balke  and  Collander  Co.,  replaced  the  com- 
mon water  columns  on  their  boilers  with  3  additional 
Reliance  safety  water  columns— this  after  using  one  of 
these  safeguards  for  over  a  year  past. 

The  Sioux  City  Engine  Works  report  business  as  fairly 
good,  and  the  number  of  orders  taken  exceeO  their  ex- 
pectation. They  are  still  running  their  night  force,  and 
expect  to  for  some  time  to  come,  in  order  to  keep  pace 
with  their  rapidly  growing  business.  They  have  recent- 
ly taken  orders  for  the  following: — 

One  18x42  Corliss  for  Greenville,  Miss. ,  parties.  This 
engine  will  be  shipped  within  a  very  short  time.  One5<t. 
11x16  compound  automatic  engine  for  a  mill  at  Sheldon, 
la.  One  12x86  engine  for  the  Eureka  Milling  Co.  ,of  Sioux 
Falls,  S.  D.  One  11x16  Giddings'  automatic  for  the  Stella 
Corn  Meal  Mills,  Stella,  Neb.  One  16x36  Corliss  for  the 
Capital  Wagon  Works  of  lona,  Mich.,  also  a  .50  h.p.  engine 
and60h.p.  Stirling  boiler  for  the  Moline  Furniture  Co., 
Moline,  111.  The  two  12  &  22x36  compound  condensing 
Corliss  engines  for  W.  J.  Hobson,  Waco,  Tex.,  will  soon 
be  ready  to  start  and  will  be  the  finest  plant  of  its  kind 
in  the  state,  it  is  claimed. 

They  have  placed  13  large  engines  east  of  the  Mississ- 
ippi river  during  the  past  three  months,  and  are  receiv- 
ing daily  inquiries  for  their  new,  large  24x28  Corliss  en- 
gine of  recent  design,  bed  for  wnich  has  been  made 
especially  heavy  and  stiff  for  the  electric  railway  trade. 


American  AGBicuLTUBAii  Machines  Wanted. 

A  German  wholesale  firm,  with  English  and  Ger- 
man references,  dealing  in  agricultural  machines, 
wishes  to  buy  for  cash  American  agricultural  ma- 
chines of  latest  and  approved  construction  and  in- 
vites cheapest  offers  to  be  forwarded  to  F.  A.  7071, 
care  of  Rudolf  Mosse,  Berlin,  S.  W.  (Germany). 


CHICAGO,  MILWAUKEE  &  ST.  PAUL  RAIL- 
WAY. 

Electric  Lighted  and  Steam  Heated  Vestibuled  Trains, 
with  Westinghouse  Air  Signals,  between  Chicago,  St. 
Paul  and  Minneapolis,  daily. 

Electric  Lighted  and  Steam  Heated  Vestibuled  Trains 
between  Chicago,  Council  Bluffs  and  Omaha,  daily. 

Through  Vestibuled  Sleeping  Cars,  daily,  between  Chi- 
cago, Butte,  Tacoma,  Seattle,  and  Portland,  Ore. 

Solid  Trains  between  Chicago  and  principal  points  in 
Northern  Wisconsin  and  the  Peninsula  of  Michigan. 

Daily  Trains  between  St.  Paul,  Minneapolis  and  Kan- 
sas City  via  the  Hedrick  Route. 

Through  Sleeping  Cars,  daUy,  between  St.  Louis,  St. 
Paul  and  Minneapolis. 

The  finest  Dining  Cars  in  the  World. 

The  best  Sleeping  Cars.  Electric  Reading  Lamps  in 
Berths. 

6, ICO  miles  of  road  in  Illinois,  Wisconsin,  Northern 
Michigan,  Iowa,  Minnesota,  Missouri,  South  Dakota 
and  North  Dakota. 

Everything  First-Class. 

First-Class  People  patronize  First-Class  Lines. 
Ticket  Agents  everywhere  sell  Tickets  over  the  Chi- 
o&go,  Milwaukee  and  St.  Paul  Railway. 


A  Meohanioal  ENorNEEE  having  had  a  large  experience 
in  a  wide  variety  of  engineering  work,  and  possessing  a 
high  degree  of  ability  in  designing,  estimating,  super- 
vision and  economical  management,  denires  engagement, 
ddress  "A  E,"  Box  589,  Ravenswood,  ID. 


Map  of  the  United  States. 

A  large,  handsome  map  of  the  United  States,  moun- 
ed  and  suitable  for  office  or  home  use,  is  issued  by 
the  Burlington  route.  Copies  will  be  mailed  to  any 
address  on  receipt  of  12  cents  in  postage  by  P.  8. 
EusTis,  Gen'l  Pasrf.  Agent,  O.,  B.  4  Q.  R.  R.,  Chicago,  111. 


An  Opening.— A  chief  engineer  of  three  years'  expe- 
rience in  southwest  Virginia,  east  Tennessee  and  North 
Carolina  would  like  to  meet  one  or  two  bright  men  with 
#100,000  each  who  could  complete  15  miles  of  railroad  on 
which  $60,000  cash  has  been  expended  for  grading  this 
season.  The  present  company  are  local  men  who  have 
run  out  of  cash,  but  the  project  is  as  good  as  ever,  and 
the  opportunity  now  occurs  to  take  advantage  of  their 
misfortune.  No  debts  are  owing,  no  bonds  have  been  is- 
sued, and  about  $1.50,000  of  local  bonuses  are  promised. 
The  inducements  to  take  hold  are:  when  built  this  rail- 
road will  inevitably  be  required  by  tha  projected  exten- 
i  ion  of  a  present  large  system;  it  will  pay  handsomely 
from  the  start;  and,  best  of  all,  large  mineral  and  timber 
properties  can  now  be  secured  cheaply,  whose  value 
would  be  greatly  increased  by  the  completion  of  this  rail- 
road. 

I  have  no  money  and  no  financial  connections,  but  have 
this  opportunity  and  can  give  the  highest  professional 
references.  Address  Chief  Enoineeb,  P.  0.  Box  360,  Bris- 
tol. Tenn. 


CONTRACTS  OPEN. 


Building  Materials.— Sealed  proposals  will  be  re- 
ceived at  the  oflice  of  the  Supervising  Architect, Treasury 
Department,  Washington,  D  C,  until  the  9th  day  of  Oc- 
tober, 1891 ,  for  all  the  labor  and  materials  required  for 
the  excavation,  concrete  foundations,  stone  and  brick 
work,  iron  and  wood  floor  and  roof  construction,  roof 
covering,  etc. ,  of  the  U.  S.  Post  Office  building  at  Jack- 
son, Mich.,  in  accordance  with  the  drawings  and  spcifica- 
tions,  copies  of  which  may  be  had  at  this  ofiBce.  Each 
proposal  must  be  accompanied  by  a  certified  check  for 
not  less  than  2  per  cent,  of  the  amount  of  proposal.  Pro- 
posals must  be  seal  sd  and  marked  "Proposals  for  Exca- 
vation, Concrete  Foundations,  Stone  and  Brick  Work, 
Iron  and  Wood  Floor  and  Roof  Construction,  Roof  Cover- 
ing, etc.,  for  the  U.  S.  Post  Office  Building  at  Jackson, 
Mich,"  and  addressed  to  W.  J.  Edbrooke,  Supervising 
Architect. 


Steam  Heating  and  V^entilating  Apparatus.— 

Sealed  proposals  will  be  received  at  the  oflice  of  the  Su- 
pervising Architect.  Treasury  Department,  Washington, 
D.  C,,  until  the  9th  day  of  October.  1891.  for  all  the  labor 
and  materials  required  for  putting  in  place  complete  the 
low  pressure,  return  circulation,  steam  heating  and  ven- 
tilating apparatus  for  the  United  States  Post  Office  build- 
ing at  Kalamazoo,  Mich.,  in  accordance  with  drawings 
and  specifications,  copies  of  which  may  be  had  at  this 
office.  Bids  will  also  be  considered  for  any  other  system 
of  heating  and  ventifating  in  lieu  of  the  above,  and  par- 
ties proposing  to  supply  such  must  submit,  with  their 
proposal,  plans  and  full  specification  for  same.  Each  bid 
must  be  accompanied  by  a  certified  check  for  a  sum  not 
less  than  2  per  cent,  of  the  amount  cf  the  proposal.  Pro- 
posals must  be  inclosed  in  envelopes,  sealed  and  marked, 
"Proposals  for  the  Low  Pressnre,  Return  Circulation. 
Steam  Heating  and  Ventilating  Apparatus  (or  otherwise, 
as  the  case  may  be)  for  the  United  States  Post  Office  build- 
ing at  Kalamazoo,  Mich.,"  and  addressed  to  W.  J.  Ed- 
brooke, Supervising  Architect. 


Steam  Heating  and  Ventilating  Apparatus.— 

Sealed  proposals  will  be  received  at  the  office  or  the  Su- 
pervising Architect,  Treasury  Department,  Washington, 
D.  C,  until  the  6th  day  of  October,  1891,  for  all  the  labor 
and  materials  required  and  fixing  in  place  complete  the 
low  pressure, return  circulation,  steam  heating  and  ven- 
tilating apparatus,  power  boUer,  pump, etc., in  the  United 
States  Custom  House,  etc.,  buUding  at  Galveston,  Texas, 
in  accordance  with  the  drawings  and  specifications, 
copies  of  which  may  be  had  on  application  at  this  office. 
Bids  will  also  be  considered  for  any  other  system  of  heat- 
ing and  ventilating  in  lieu  of  the  above,  and  parties  pro- 
posing to  supply  such  must  submit  with  their  proposal 
plans  and  full  specification  for  same.  Each  bid  must  be 
accompanied  by  a  certified  check  for  a  sum  not  less  than 
3  per  cent,  of  the  amount  of  the  proposal.  Proposals 
must  be  sealed  and  marked,  "Proposals  for  the  Low 
Pressure,  Return  Circulation,  Steam  Heating  and  V^nti- 
lating  Apparatus  (or  otherwise,  as  ihe  case  may  be). 
Power  Bailer,  Pump,  etc.,  for  the  United  States  Custom 
House  etc.,  building  at  Galveston,  Texas,"  and  addressed 
to  W.  J.  Edbrooke,  Supervising  Architect. 


Iron  Work,  Etc.  —  Sealed  proposals  will  be  received 
at  the  office  of  the  Supervising  Architect,  Treasury  De- 
partment, Washington,  D.  C,  until  2  o'clock  p.  m.,on  the 
28th  day  of  September,  1891,  for  all  the  labor  and  materi- 
als required  for  the  iron  stairs,  iron  work.  etc. .  of  eleva- 
tor shaft,  for  the  U.  S.  Court  House,  Post  Office,  etc., 
building  at  Denver,  Col.,  in  accordance  with  drawings 
and  specifications,  copies  of  which  may  be  had  on  appli- 
cation at  this  office,  or  the  office  of  the  Superintendent  at 
Denver,  Col.  Each  bid  must  be  accompanied  by  a  certi- 
fied cheek  for  a  sum  not  less  than  2  per  cent,  of  the 
amount  of  the  proposals.  The  Department  will  reject  all 
bids  received  after  the  time  herein  stated  for  opening  the 
faame;  also,  bids  which  do  not  comply  strictly  with  all  the 
requirements  of  this  invitation.  Proposals  must  be  in- 
closed in  envelopes,  sealed  and  marked.  "Proposals  for 
Iron  Stairs,  Iron  Work,  etc..  for  the  U.  8.  Court  House 
Post  Office,  etc.  building  at  Denver,  Col.,"  and  addressed 
to  W.  J.  Edbbookb,  Supervising  Architect. 
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NEW  STANDARD   MEDIUM   SAW  MILL. 

The  lUustratiou  at  the  lower  part  of  this  page 
represents  a  new  medium  mill  placed  on  the  market 
by  the  Standard  Saw  Mill  Machinery  Co.,  of  Erie. 
Pa.  This  mill  is  designed  to  combine  strength  and 
usefulness  at  a  moderate  cost.  It  has  a  capacity  for 
about  8,000  feet  per  day;  carrying  up  to  a  60-ineh  saw, 
the  following  being  details  of  its  dimensions,  etc:— 

The  husk  is  of  best  pine  7  feet  6  inches  long,  4 
feet  wide,  12i  inches  deep,  4  inches  thick;  with  2g- 
inch  steel  arbor  with  solid  collar  5  inches  diameter. 
Lug  pins  being  3  inches  center  to  center.  Gig  and 
feed  shaft  pulley  24:  inches  diameter,  5-inch  face. 
Gig  and  feed  paper  frictions  14  inches  and  5  inches 
by  4-inch  face.  Kag  shaft  H  inches  diameter.  Rag 
pinion  4*  inches  diameter.  Turned  spreader  13 
inches  diameter.  Upper  feed  shaft  Ig  inches. 
Three  changes  of  feed  for  3-inch  belt,  feeding  from 
1  to  2i  inches,  but  will  be  changed  to  suit  pui-chas- 
er. 

The  carriage  is  twenty  feet  long,  running  ou  six 
pairs  of  wheels  and  axles,  or  wheels  and  chairs  as 
may  be  preferred,  timbers  of  best  pine  4^  inches  by 
54  inches.  Rack  stick  with  rack  is  24  feet  long,  3ix 
4i  inches;  with  48  feet  of  Y  and  48  feet  of  flat  track; 
together  with  necessary  screws  and  bolts  complete. 

Two  blocks  are  furnished  unless  otherwise  or- 
dered, opening  36  inches  from  the  saw,  provided 
with  the  new  standard  rachet.  The  blocks  are 
made  in  one  piece,  with  solid  knee,  one  proTided 
with  the  well  known  knight  dog,  combining  both 
log  and  last  board  dogs,  the  other  with  the  common 
log  dog,  16  feet  of  IJ-inch  setrod,  key-seated  en  tire 
length,  with  steel  knee  pinions.  These  blocks 
will  fit  carriages  from  the  narrowest  to  44  inches 
wide  outside. 

The  ratchet  cut  (on  the  upper  part  of  this  page) 
represents  the  new  Standard  ratchet,  which  is  made 
up  of  a  ratchet  wheel  having  45  teeth,  operated  by 
six  steel  pawls  of  different  lengths,  that  are  raised 
from  the  under  side  by  a  steel  pawl,  being  operat- 
ed by  a  half  turn  of  the  setting  lever,  which,  while 
disengaging  the  forward  pawls,  also  engages  the 
reversing  pawls  (also  of  steel; ,  to  enable  the  sawyer 
to  move  back  the  blocks  while  at  his  place  at  the 
sawyer's  lever;  it  is  also  provided  with  six  check 
pawls  which  make  any  back  or  lost  motion  impos- 
sible. The  check  pawls  are  controlled  by  a  lever 
passing  over  carriage,  a  slight  push  with  the  foot 
engaging  or  disengaging  them. 

This  mill  is  also  provided  with  a  circle  so  scaled, 
and  with  a  stop,  so  that  when  boards,  plank  or  lum- 
ber of  uniform  thickness  is  being  sawed  they  can 
only  set  as  far  as  set  for.  A  quarter  turn  of  the 
setting  lever  disengages  both  the  forward  and  re- 
versing pawls,  so  that  a  log  thrown  on  blocks  will 
carry  the  knees  back,  making  a  ratchet  which  is  as 


engines  and  boilers,  saws  and  belting;  and  they 
will  be  pleased  to  reply  to  any  inquiries  from  those 
who  wish  further  information. 


LITHO-CARBON  A   PERFECT  INSULATOR. 

Mr.  John  Wier,  of  New  York,  who  is  at  the  head  of 
a  company  organized  to  develop  the  uses  to  which 
litho-carbon,  a  wonderful  mineral  recently  discov- 
ered in  Texas,  may  be  advantageously  applied,  is  in 
Chicago.  He  maintains  that  this  newly  discovered 
mineral  is  destined  to  work  a  revolution  in  many 
important  fields  of  commerce. 


"Finally  one  chemist  applied  a  bath  of  common 
benzine  to  the  new  material,  and  that  had  the  de- 
sired effect  of  separating  it  into  two  parts  —one  the 
white  sand  and  sea-shells,  the  other  the  new  ma- 
terial, which  was  of  a  biiUiant  black  color  and  had 
the  consistency  of  cold  molasses. 

"Now,  as  to  the  uses  to  which  litho-carbon  can  be 
api^lied:  It  has  been  proved  that  it  will  make  the 
most  perfect  insulator  yet  known.  I  have  a  certified 
statement  from  Prof.  Hamilton,  the  electrician  of 
the  Western  Electrical  company,  saying  that  under 
the  most  exhaustive  tests  a  wire  having  a  covering 
of  this  litho-carbon  revealed  a  resistance  of  over 
7,000  meghoms  per  mile.  No  other  wire  known 
shows  a  resistance  of  1,000  megohms  per  mile.  You 
can  take  the  simple  naked  wire  and  soak  it  in  a 
liquid  made  from  Utho-carbon  until  the  wire  is 
merely  covered  with  a  film,  and  it  will  then  stand 
proof  against  600°  Farenheit,  and  besides  this  the 
thinnest  film  insures  perfect  insulation.  The 
litho-carbon  may  also  be  used  as  a  paint  that  will 
resist  the  action  of  heat,  salt  air,  salt  or  fresh  water, 
or  gases  of  any  kind,  and  can  also  be  used  as  a  var- 
nish with  the  same  result. 

"The  new  material  will  soften  under  the  influence 
of  enormous  heat,  but  it  cannot  take  fire  and  burn. 
It  can  be  rolled  into  a  tissue  or  large  leaves  and  be 
used  in  the  manufacture  of  goods  that  are  entirely 
waterproof,  and  for  this  purpose  is  especially  desir- 
able because  it  is  odorless." 


THE   POTTER  SAW. 


"In  the  first  place,  I  want  it  understood  that  I 
claim  nothing  for  this  new  mineral  except  what  can 
be  backed  up  by  experiments  that  have  already 
been  made,"  said  he.  "Vast  layers  of  this  new  ma- 
terial have  been  found  in  Central  and  Southwestern 
Texas.  It  is  of  dark  brown  color  and  of  a  spongy 
or  rather  clayey  consistency.  The  broad  veins  in 
the  ground  appear  to  be  a  mass  of  sea -shells,  held 


A  new  cold  saw  for  sawing  iron  and  steel  has  been 
invented,  known  as  the  Potter  saw,  and  has  been 
introduced  with  great  success  in  Pittsburg,  says  a 
contemporary.  It  is  a  circular  saw  of  fine  steel, 
tempered  somewhat  hard,  and  about  one-quarter  of 
an  inch  in  thickness  at  the  periphery,  and  ground 
slightly  thinner  at  its  center  to  clear  itself  easier  in 
a  deep  cut;  it  is  made  to  revolve  at  a  slow  speed, 
while  the  old  hot  saw  was  run  at  a  high  rate  and  did 
its  work  by  means  of  the  intense  friction  created 
rather  than  teeth,  so  that  the  new  machine  cuts  but 
one  inch  a  minute.  It  also  differs  from  the  ordinary 
circular  saw  in  this  respect — namely:  that  it  is  not 
the  work  that  works  up  to  the  saw,  but  the  work  is 
fixed  stationary  and  the  saw  is  made  to  travel  along 
the  table  through  it.  It  is  driven  by  a  worm  wheel 
and  screw  of  some  four  or  five  feet  in  length,  along 
which  it  can  be  moved  easily  by  handscrew  gear  or 
by  self-acting  feed  gear.  The  saw  runs  in  a  tank  of 
solution;  it  is  composed  of  ten  pounds  of  whale  oil 
soap,  two  gallons  of  lard  oil,  and  fifteen  pounds  of 
sal  soda,  with  water  added  to  make  forty  gallons. 


accurate  aa  is  used  on  larger  mills,  and  one  which 
can  be  set  over  the  log  by  the  sawyer,  or  behind 
the  log  by  the  setter,  with  equal  convenience  and 
accuracy.  This  ratchet  will  fit  any  pony,  small  or 
medium  mill,  whose  blocks  are  operated  by  a  set 
shaft. 

The  Standard  Saw  Mill  Machinery  Co.  make  mills 
from  5,000  to  30,000  feet  capacity,  right  and  left 
hand,  with  and  without  top  saws,  with  belt  or  vari- 
able feet,  any  length  of  carriages,  swing  cut-off 
saws,  gang  and  side  edgers,  log  and  lumber  trucks. 


together  by  sand  covered  with  a  dark,  sticky  film  of 
the  color  of  dark  brown  sugar.  It  has  no  taste  and 
no  odor.  The  veins  of  the  new  material  range 
from  two  to  forty  feet  in  depth.  In  most  places  it 
is  near  the  surface  of  the  ground.  Samples  of  this 
new  material  were  examined  at  first  by  a  number  of 
chemical  experts  in  New  York,  and  none  of  them 
could  tell  what  it  was.  The  new  material  resisted 
completely  the  action  of  water,  heat,  acids,  and  alka- 
lis, and  that  proved  that  if  the  secret  was  oncelearn- 
ed  the  new  material  would  be  a  startling  discovery. 


UNDER  MANY  ALIASES. 


P.  H.  Zwicker,  who  claims  to  live  at  No.  2316  No. 
Eleventh  street,  St.  Louis,  and  who  has  given  to  the 
Chicago  police  no  less  than  three  other  names  since 
he  was  locked  up  by  them,  at  the  Desplaines  Street 
Station  charged  with  forgery.  The  police  are  in- 
vestigating his  record. 

We  publish  the  above  statement  at  the  sugges- 
tion of  a  Chicago  engineer.  He  thinks  several  en- 
gineers  may  become  interested  as  the  case  develops. 
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THE  CROCKER-WHEELER  PERFECTED  ELEC- 
TRIC MOTORS. 


Probably  no  greater  advance  has  been  made  in 
any  branch  of  electrical  machinery  than  that  noti- 
ced in  the  construction  of  electric  motors. 

No  single  concern  has  labored  more  successfully 
in  this  field  than  the  Crocker-Wheeler  Electric  Mo- 
tor Company,  430-432  West  14th.  street,  New  York, 
makers  of  the  celebrated  Crocker- Wheeler  per- 
fected electric  motors.  They  have  turned  out  a 
line  of  motors,  and  special  standard  applications  of 
the  same,  which,  as  far  as  is  known,  are  made  just 
as  such  machines  should  be,  to  wear  well  and  do 
their  work  satisfactory.  They  are  made  without 
regard  to  cost  of  material  or  labor,  and  are  so  de- 
signed that  they  do  the  regular  work  at  a  much 
slower  speed  than  has  been  possible  heretofore. 
They  have  their  parts  so  formed  or  arranged  as  to 
prevent  all  the  troubles  which  a  number  of  .years 
of  experience  have  shown  were  liable  to  occur  to 
electrical  machinery. 

These  perfected  motors  have  many  special  ad- 
vantages which  can  be  found  in  no  others. 

The  field  magnets  are  composed  entirely  of  the 
best  wrought  iron,  each  magnet  being  forged  in  a 
single  piece,  and  set  deeply  into  the  base,  thereby 
securing  great  solidity  and  ample  magnetic  con- 
tact. The  space  for  wire  on  these  magnets  is  per- 
fectly cylindrical  in  the  form  of  an  ordinary  spool, 
thereby  insuring  smooth  and  perfect  winding  of 
the  wire,  and  is  short  in  length,  permitting  the 


ings  are  sure  to  assume  perfect  alignment  when  the 
shaft  is  introduced.  After  the  motor  has  run  a 
month,  the  oil  containing  the  grit,  etc.,  is  drawn  ott 
from  tlie  pet  cock  at  the  base  of  the  pillow-block. 
This  cock  is  then  closed,  and  fresh  oil  is  introdu- 
ced by  removing  the  thumb  sci-ew  in  the  pillow- 
block  cai)  on  top. 

The  brushes  are  held  by  rocker  arms  which  can 
revolve  freely  around  the  entiie  circle,  without  fear 
of  the  brass  connecting  parts  "grounding"  against 
the  frame,  a  great  advantage  in  special  work  where 
motors  are  to  be  adopted  for  use  in  unusual  po- 
sitions. 

With  the  form  of  armature  core  used  in  the  Croc- 
ker-Wheeler motors  which  reaches  close  to  the  field 
magnets,  and  the  high  grade  of  wrought  iron  used 
for  the  latter,  we  are  enabled  to  maintain  the  mag- 
netism and  therefore  the  power  of  these  motors  with 
only  about  one-third  as  much  wire  as  is  used  on  the 
fields  of  any  of  the  heretofore  standard  machines. 
This  great  saving  of  the  wire  not  only  reduces  the 
weight  of  the  machine,  but  materially  increases  the 
efficiency,  or  the  amount  of  power  that  can 
be  obtained  from  a  given  amount  of  electricity, 
for  with  less  wire  less  electricity  is  required. 

The  speed  of  all  motors  made  by  the  company  is 
very  low.  This  in  many  cases,  makes  counter-shaf- 
ting, etc.,  unnecessary,  they  having  preferred  to 
design  and  construct  their  machines  so  as  to  enable 
them  to  give  their  full  power  while  running  slower 
than  others,  in  order  to  save  the  iatermediate  devi- 
ces usuall.y  necessary  for  reducing  the  sjjeed,  and 


5  H.  P.  Crocker-Wheeler  Perfected  Motor. 

shaft  of  the  machine  to  be  low  enough  to  free  it 
from  vibration.  By  this  construction,  the  neutral- 
ity of  freedom  of  the  base  from  magnetism  is  secu- 
red, and  there  is  no  tendency  to  leakage,  making 
the  machine  much  superior  to  all  those  in  which 
the  base  is  made  to  serve  as  one  of  the  pole  pieces, 
as  the  bearings  then  become  magnetized  and  make 
the  shaft  biud. 

The  armatures  contain  several  improvements. 
They  ai-e  sufiSciently  large  in  diameter  to  obtain 
slow  speed,  and  are  so  designed  that  the  wire  win- 
ding is  embedded  below  the  surface  of  the  iron 
core,  thus  protecting  it  from  all  injury,  holding  it 
rigidly  in  position,  and  rendering  it  possible  for  the 
magnets  to  approach  very  closely  to  the  core,  so 
that  an  intense  magnetic  effect  is  produced.  The 
armature  is  mounted  upon  a  brass  face-plate  which 
is  first  turned  perfectly  true,  and  after  completion 
the  armature  is  very  carefully  balanced,  so  that 
when  run  at  full  speed  the  motion  is  hardly  per- 
ceptible. 

The  bearings  are  all  of  the  self-oiling  type,  and 
do  not  require  attention  oi'tener  than  once  in  two  to 
four  weeks.  The  arrangement  of  these  bearings  is 
Bhown  herewith. 

The  base  of  the  pillow-block  is  hollow;  and  con- 
tains a  supply  of  oil,  wnich  is  carried  over  the  shaft 
by  two  rings  which  travel  upon  the  latter,  and  are 
cau.sed  to  revolve  by  its  motion.  They  dip  in  the 
oil  and  carry  it  continuously  to  the  upper  side  of 
the  shaft. 

The  bushings  or  brasses  in  which  the  shaft  runs, 
rest  in  turn  in  universal  or  ball  joints  in  seats  of 
babbit  metal  in  the  pillow-blocks,  so  that  the  bear- 


Detail  of  Self-Oilin(i  Bearing 
Used  on  all  Crocker-Wheeler 
Motors  from '  ,3  H.  P.  up. 

because  a  slow  running  motor  is  much  quieter, 
more  durable  and  easier  taken  care  of.  The  noise- 
less running  is  aided  by  the  solidity  of  the  base 
which  is  of  cast  iron  in  one  piece,  forming  also  the 
yoke  of  the  field  magnets.  This  one  casting  is  the 
heaviest  part  of  the  machine,  and,  therefore,  brings 
the  center  of  gravity  very  low,  securing  steadiness 
and  stability.  The  proximity  of  the  armature  core 
to  the  field  magnets  renders  a  high  magnetic  pres- 
sure unnecessary,  therefore,  the  magnetism  escap- 
ing from  the  fields  is  very  much  reduced,  so  that  no 
perceptible  effect  is  produced  at  a  short  distance 
from  the  motor,  and  in  this  respect  it  surpasses 
even  the  iron  clad  style  of  machine. 

The  best  double  insulated  wire  is  used  through- 
out for  the  windings,  the  cores  being  first  wrapped 
with  oiled  paper  and  heavy  canvas  saturated  with 
shellac,  and  the  motors  are  severely  tested  for  in- 
sulation, none  being  passed  without  an  insulation 
resistance  of  over  one  megohm. 

The  current  required  by  the  machine  in  volts  and 
amperes, its  speed,  consecutive  number,  etc.,  are  all 
plainly  marked  upon  the  name-plate.  The  "con- 
stants" of  the  armature,  the  number  of  turns,  size  of 
wire,  etc.,  are  also  stamped  upon  its  face-plate  (a 
new  feature.) 

The  rocker  arm  is  provided  with  a  heavy  insula- 
ted handle  to  enable  all  adjustments  to  be  made 
without  touching  the  conducting  parts,  and  the 
entire  machine  is  heavily  japanned  and  baked  at  a 
high  temperature,  thus  securing  a  polished  surface 
which  resists  dirt  and  oil. 

In  connection  with  the  incandescent  motors,  the 
Crocker-Wheeler  Electric  Motor  Company  furnish 


fire-proof  and  indestructible  regulating  boxes  or 
rheostats  for  starting,  stopping  and  varying  the 
speed  of  their  machines.  These  are  built  entirely 
of  slate,  china  and  iron,  handsomely  japanned.  The 
arrangements  of  contacts  in  the  switch  on  top  of 
the  regulator  is  such  that  both  the  field  and  arma- 
ture of  the  motor  are  charged  by  the  single  opera- 
tion of  turning  the  knob,  making  it  possible  to  put 
the  current  on  the  armature  before  the  field  is  char- 
ged, which  has  so  often  been  the  cause  of  acciden- 
tal burning  out  of  other  motors  by  the  use  of  ordi- 
nary regulators. 

The  field  is  first  charged  through  a  small  resistance 
coil  which  is  put  in  for  the  purpose  of  preventing 
a  too  sudden  change  in  the  magnetic  strength  of 
the  latter,  as  well  as  to  divide  the  spark  when  the 
motor  is  disconnected.  The  coils  used  for  starting 
the  armature  are  all  of  the  same  size  wire,  carefully 
tried  lor  carrying  the  full  current  of  the  machine 
at  all  speeds.  With  the  company's  fire-proof  regu- 
lator, the  motor  can  therefore  be  slowed  down  and 
left  running  at  any  desired  speed,  indefinitely,  and 
the  usual  caution  "never  to  leave  the  box  half 
turned  on  for  fear  of  overheating  and  fire"  is  unne- 
cessary. The  capacity  of  these  boxes  is  stamped 
upon  them  also. 

I  he  o  HP.  motor  illustrated  is  a  very  popular  size 
for  running  shops,  printing  offlces  and  elevators, 
especially  direct  hoist,  its  power  being  sufficient  to 
run  at  once  all  the  api^liances  found  in  most  med- 
ium sized  establishments  of  this  kind. 

Besides  these  regular  uses,  this  size  is  recommen- 


Details  of  Perfected  Motors. 
'    "4,  '4  and  1  Horse  Power  Type. 

ded  in  a  great  many  cases  for  experimental  work. 
Having  a  considerable  margin  of  capacity  it  can  be 
easily  wound  for  special  and  difficult  wo/k.  As  an 
illustration,  some  have  been  made  for  750,  volts  with 
low  amperage,  others  to  give  100  amperes  at  low 
voltage.  One  of  this  size  now  used  for  electric 
traction  was  made  to  give  45  amperes  and  70  volts 
at  the  extremely  low  speed  ol  500.  The  motor,  used 
as  a  dynamo,  being  in  this  instance  coupled  direct 
to  the  steam  engine  shaft. 

The  dimensions  of  the  standard  machines  are  as 
follows:  Length,  28  inches;  breadth,  18f  Inches; 
height,  21  inches:  pulley,  7h  inches  diameter,  4J  in- 
ches face.    Speed,  1,000  or  less;  weight,  485  lbs. 

The  efficiency  of  the  Crocker-Wheeler  motor  is 
higher  than  that  of  any  before  made,  on  account  of 
the  current  saving  construction  described,  th«r 
workmanship  is  of  the  very  best  throughout,  anc 
they  are  acknowledged  by  leading  electrical  engi- 
neers, dealers  and  manufacturers  to  be  most  per- 
fect, efficient,  best  proportioned,  most  reliable  and 
best  looking  motors  made. 


THE   INTER-8TATE  EXPOSITION. 


The  19th  Inter-State  Exposition,  in  Chicago,  is  at 
present  in  "full  swing,"  And  now  that  it  is  in  some- 
thing like  a  complete  state,  the  display  is  very  at- 
tractive. Many  go  to  this  year's  exposition  with 
the  impression  that  this  will  surely  be  the  last  time 
in  the  old  building,  and  they  look  on  it  all  as  some- 
thing to  be  seen  never  more. 


'Items  from  Eussia.  ' — Microbes. 


Seftsmbbb  26,  1891. 
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THE  LOCALIZATION  AND  REMEDY  OF 
TROUBLES   IN    DYNAMOS  OR 
MOTORS.-l. 


[CoPyri^kt.) 

By  Pkof.Francis  B.  Ckockkr  and  Dr.  S.  S.Wheeler. 

The  promptness  and  ease  with  which  any  accident 
or  difQculty  with  electrical  machinery  may  be  dealt 
with,  whether  by  the  inspector  of  construction  or 
by  the  operator  in  charge  of  running,  will  always 
have  much  to  do  with  the  success  of  the  plant  and 
of  those  dependent  upon  it.  It  is  therefore  likely 
that  any  method  to  eliminate  or  reduce  tLe.-e 
troubles  would  be  very  welcome  to  those  handling 
dynamos  and  motors.  With  the  object  of  obtain- 
ing such  a  method,  we  have  prepared  a  list  of 
troubles,  symptoms  and  remedies,  based  upon  quite 
an  extensive  experience  with  the  various  types  and 
sizes  of  dynamos  and  motors  in  common  use. 

It  is  evident  that  this  subject  is  somewhat  com- 
plicated and  difficult  to  handle  in  a  general  way, 
since  so  much  depends  upon  the  particular  condi- 
tions in  any  given  case,  every  one  of  which  must  be 
included  in  the  table  in  such  a  way  as  to  distinguish 
it  from  all  others.  Nevertheless,  it  is  quite  remark- 
able how  much  can  be  covered  by  a  systematic  and 
reasonably  simple  statement  ol  the  matter,  and  we 
feel  confident  that  nearly  all  of  the  cases  of  trouble 
most  likely  to  occur  are  covered  by  the  table,  and 
that  the  detection  and  remedy  of  the  defect  will  re- 
sult from  a  proper  application  of  the  rules  given. 

It  frequently  happens  that  a  trifling  oversight, 
such  as  allowing  a  wire  to  slip  out  of  a  binding- 
post,  will  cause  as  much  annoyance  and  delay  in 
the  use  of  electrical  machinery  as  the  most  serious 
accident.  Other  troubles,  equally  simple  but  not 
as  easily  detected,  are  of  frequent  occurrence.  In 
such  cases  a  very  slight  knowledge  on  the  part  of  a 
man  having  the  machine  in  charge,  guided  by  a 
correct  set  of  rules,  will  enable  him  to  overcome 
the  difficulty  immediately  and  save  much  time, 
trouble  and  expense. 

It  must  not  be  supposed  that  this  method  for 
treating  dynamo  and  motor  troubles  is  given  be- 
cause these  machines  are  iiarticularly  liable  to  such 
difficulties.  On  the  contrary,  no  machine  in  exist- 
ence is  mechanically  simpler  than  the  dynamo  or 
motor.  The  only  wearing  parts  about  the  machine, 
with  the  exception  of  the  commutator  and  brushes, 
which  are  specially  made  to  stand  almost  unlimited 
wear  without  interfering  with  the  action  of  the  ma- 
chine, are  the  two  bearings.  In  this  respect,  there- 
fore.the  dynamo  or  motor  is  as  simple  as  an  ordinary 
grindstone,  and  infinitely  simpler  than  a  steam  en- 
gine, which  often  has  a  dozen  or  more  oil  cups  and 
several  dozen  wearing  parts.  Even  a  sewing  ma- 
chine is  far  more  complicated  mechanically  than 
any  dynamo  or  motor.  In  fact,  it  would  be  useless 
to  attempt  to  give  a  method  for  detecting  and  cur- 
ing dynamo  and  motor  troubles  if  it  were  not  for 
the  fact  that  these  machines  consist  of  very  few 
parts,  which  makes  it  reasonably  possible  to  locate 
the  trouble. 

The  rules  are  made,  as  far  as  possilile,  self  -explan- 
atory, but  a  statement  of  the  general  plan  followed 
by  its  most  important  features  will  facilitate  the 
understanding  and  use  of  the  table. 

USE  OF  THE  TABLE  OF  TROUBLKS. 

in  the  use  of  this  table  the  principal  object 
should  always  be  to  clearly  separate  the  various 
causes  and  effects  from  each  other.  A  careful  and 
thorough  examination  should  first  be  made,  and  as 
far  as  possiljlo  one  should  be  perfectly  sure  of  the 
facts,  rather  than  attempt  to  guess  what  they  are 
and  jump  at  conclusions.  Of  course  general  pre- 
cautions and  preventative  measures  should  be 
taken  btfore.  any  trouViles  occur,  if  possible,  rather 
than  wait  until  a  difficulty  has  arisen.  For  exam- 
ple, see  that  machine  is  not  overloaded  or  running 
at  too  high  voltage,  and  make  sure  that  the  oil  cups 
are  not  empty.  Neglect  and  carele.ssness  with  any 
machine  are  usually  and  deservedly  followed  by 
accidents  of  some  sort. 

The  general  plan  of  the  table  is  to  divide  all  dy- 
namo and  motor  troubles  which  are  liable  to  occur 
into  eight  classes,  the  headings  of  which  are  the 
eight  most  important  and  obvious  bad  effects  pro- 
duced in  these  machines,  viz: 

No.  1 .  Hparlcinu  at  (Commutator, 

No.  '/,.  HfMling  of  Armalwre. 


No.  3.  Healing  of  Field  Magnets. 
No.  4.  Heating  of  Bearings. 
No.  5.  Noise. 

No.  6.  Speed  abnormally  high  or  low. 
No.  7.  Motor  stops  or  fails  to  start. 
No.  8.  Dynamo  fails  to  generate- 
Any  one  of  these  general  effects  is  very  obvious, 
even  to  the  casual  observer,  and  still  more  so  to  any 
one  making  a  careful  examination,  and  every  one 
of  these  effects  is  perfectly  distinguishable  from  any 
of  the  others  without  the  least  d'ifflculty.  Hence, 
this  classification  is  perfectly  definite  and  makes  it 
ea>y  to  tell,  almost  at  the  first  glance,  under  which 
one  of  these  heads  any  trouble  belongs,  thereby 
eliminating  about  seven-eights  of  the  possible 
cases.  Tlie  next  step  is  to  find  out  which  partica- 
1  ir  one  of  the  six  or  eight  cases  in  this  class  is  re- 
spoubiiile  for  the  trouble.  This,  of  course,  requires 
more  careful  examination,  but,  nevertheless,  can  be 
done  with  comparative  ease  in  most  cases.  Of 
course  one  cause  may  produce  two  effects,  and, 
vice  versa,  one  effect  may  be  produced  by  two 
causes;  but  the  table  is  arranged  to  cover  this  fact 
as  far  as  possible.  In  a  very  complicated  or  diffi- 
cult case  it  is  well  to  read  through  the  entire  table 
and  note  what  causes  can  possibly  apply,  and  they 
will  generally  not  be  more  than  two  or  three,  then 
proceed  to  pick  out  the  particular  one  by  following 
the  directions  which  show  how  each  case  may  be 
distinguished  from  any  other.  The  table  is  intend- 
ed for  the  use  of  those  who  build,  test,  install,  own 
or  operate  electrical  machinery,  and  all  statements 
apply  equally  well  to  both  dynamos  and  motors, 
unless  otherwise  specially  noted. 

SPAKKING  AT  COMMUTATOK. 

1.  Cause. — Armature  carrying  too  much  current, 
due  to  (a)  overload  (for  example,  too  many  lamps 
fed  by  dynamo,  or  too  much  mechanical  work  done 
by  constant  potential  motor);  or  (6)  excessive  volt- 
age on  a  constant  potential  circuit  or  excessive  am- 
peres on  a  constant  current  circuit.  In  the  case  of 
a  motor  on  a  constant  potential  circuit,  any  fric- 
tion, such  as  armature  striking  pole -pieces  or  shaft 
not  turning  freely,  will,  of  course,  have  the  same 
effect  as  overload  in  producing  excessive  current. 
The  armature  of  a  motor  on  a  constant-current  cir- 
cuit does  not  tend  to  heat  more  when  overloaded, 
because  the  current  and  the  heat  it  produces  in  the 
armature  (c^  r)  are  constant.  In  fact,  armature  can 
be  stopped  with  full  current  without  injury  except 
loss  of  ventilation. 

Symptom. — Whol3 armature  becomes  overheated 
and  belt  very  tight  on  tension  side  and  sometimes 
squeaks,  due  to  slipping  on  pulley.  Overload  due 
to  friction  is  detected  by  stopping  machine  and 
then  turning  it  slowly  by  hand.  See  Heating  of 
Bearings  and  Noise,  No.  2. 

REMEDY.— (c)  Eeduce  the  load;  {d)  decrease  the 
size  of  driving  pulley,  or  (e)  increase  the  size  of 
driven  pulley;  (/)  decrease  magnetic  strength  of  the 
field  in  the  case  of  a  dynamo  or  increase  it  in  the 
case  of  a  motor.  If  excessive  current  cannot  satis- 
factorily be  overcome  In  any  of  the  above  ways  it 
will  probably  be  necessary  to  change  the  machine 
or  its  winding.  Overload  due  to  friction  is  elimi- 
nated as  described  under  Heating  of  Bearings  and 
Noise,  No.  2. 

2.  Cause. — Brushes  not  set  at  the  neutral  point. 
Symptom.— Sparking   varied   by    shifting  the 

brushes  with  rocker  arm . 

REMEDY.— Carefully  shift  brushes  back  and  forth 
until  sparking  is  reduced  to  a  minimum.  This  may 
be  done  by  simply  moving  the  rocker-arm,  pro- 
vided the  brushes  are  set  so  as  to  touch  diametric- 
ally opposite  points  on  the  commutator.  If  the 
brushes  are  not  exactly  opposite  they  should  be 
made  so,  the  proper  points  of  contact  being  deter- 
mined by  counting  the  commutator  bars  or  meas- 
uring with  a  piece  ol  string  or  paper. 

To  be  continuea. 

SIOUX    CITY   CORN  PALACE. 

It  is  the  fifth  corn  palace  that  will  be  opened  at 
Sioux  City,  Iowa,  on  the  1st  of  next  month,  and  will 
continue  open  until  October  17  (inclusive).  Each 
successive  palace  is  far  more  excellent  than  its  pre- 
decessor, and  this  "fifth  annual  festival'"  of  King 
Korn  has  unusual  attractions.  The  illustration 
herewith  gives  an  idea  of  the  outward  appearance 


of  the  Corn  Palace  of  1891.  Then  they  have  a 
proclamation  device  that  is  worth  framing:  it  is  in 
the  form  of  a  certificate,  with  elegant  green  border 
and  its  language  is  as  warm  and  charming  as  an  In- 
dian  summer.  "Know  all  men  by  these  presents 
that  the  City  of  Sioux  City  bids  you  welcome,"  etc 
The  Mexican  military  band  has  been  secured  and 
will  give  daily  concerts  in  the  palace  afternoon  and 
evening.  This  world  renowned  organization  com- 
prises the  best  musical  talent  i  n  th  Mexican  army, 
and  numbers  50  "superb  artists."  The  various 
Pan-American  republics  will  contribute  novel  ex- 
hibits, and  will  be  accompanied  by  natives  who  will 
observe  the  manners  and  customs  of  their  countries 
and  live  within  the  palace  in  an  adobe  hut.  The 
decorations  both  within  and  without  will  be  on  a 
more  elaborate  scale  than  ever,  embodying  many 
new  and  artistic  ideas  which  have  not  been  brought 
out  in  foimer  years. 
The  good  citizens  of  Sioux  City  seem  "tickled  to 


death"  at  the  great  and  continually  increasing  suc- 
cess of  their  Corn  Palace,  as  may  be  judged  from 
the  concluding  paragraph  of  King  Korn's  procla- 
mation, which  says: 

"Excursion  rates  will  be  made  from  all  parts  of 
the  country  giving  the  people  of  this  continent  an 
opportunity  to  visit  the  Corn  Palace,  and  to  see  for 
themselves  the  future  great  city  of  the  Northwest 
with  its  wonderful  achievements  and  boundless 
possibilities." 

Not  only  is  Sioux  City  very  enthusiastic,  and  bids 
everybody  a  most  hearty  welcome,  but  they  evi- 
dently do  their  "level  best"  to  entertain  aU  visitors 
in  a  style  that  will  make  all  remember  King  Korn's 
5th  festival  with  admiration  and  good  wishes. 

ELECTRIC  LIGHTING  OF  ODESSA  HARBOR. 


The  Odessa  Harbor  electric  lighting  plant,  con- 
structed by  the  Thomson-Houston  International 
Electric  Company,  was  taken  over  on  July  8  by  the 
Russian  (government,  says  the  Electric  Engineer. 
There  are  in  regular  working  sixty -four  2,000  c.  p. 
arc  lamps  and  eight  125  c.  p.  incandescent  lamps. 
The  arc  lamp-posts  vary  in  height  from  43  feet  to 
30  feet.  There  have  been  used  about  10  miles  of 
armored  cable,  manufactured  by  Felten  and  Guil- 
leaume,  and  also  about  1,000  yards  of  submarine 
cable  126  sq.  mm.  In  cross-section,  steel- wire  arm 
ored.  Where  the  submarine  cable  joins  the  land 
cable  a  Thomson-Rice  cut-out  is  placed,  allowing 
the  cutting  out  of  the  submarine  cable  in  case  of 
fault.  The  generating  plant  consists  of  four  35. 
light  series-wound  arc  dynamos,  driven  by  belting 
from  two  central- valve  condensing  Willans  &  Rob- 
inson high-speed  engines.  The  two  boilers  are 
supplied  by  the  Babcock  &  Wilcox  Company. 


A  STATIONARY  ENGINEER  LIVED  TWENTY- 
NINE     YEARS    WITH     A  BULLET 
IN    HIS  BRAIN. 

Charles  C.  Barowsky,who  was  a  stationary  en- 
gineer in  Sioux  City,  Iowa,  for  twenty  years,  died 
there  on  Friday  of  last  week.  His  fatal  malady  was 
inflammation  of  the  bowels,  A  most  remarkable 
thing  about  him  is  that  he  carried  a  bullet  in  his 
brain  ever  since  the  war.  Twenty-nine  years  ago, 
while  in  the  army,  he  received  a  pistol  wound  in 
the  left  side  of  the  mouth,  and  since  then  has  suf- 
fered intense  pain  in  the  head  when  laying  on  his 
right  side  or  when  stooping  over.  Before  his  death 
he  requested  that  a  post-mortem  examination  be 
held  to  ascertain  the  location  of  the  bullet.  This 
was  done  last  Sunday.  It  was  traced  from  the 
mouth  upward  through  the  orb  of  the  left  eye  and 
then  down  and  back  through  the  vital  part  of  the 
brain,  where  it  was  found  encysted  in  a  membrane- 
ous sack  in  the  posterior  horn  of  the  left  lateral  ven- 
tricle. The  portions  of  the  brain  through  which 
the  ball  passed  are  the  most  vital.  The  physicians 
who  examined  him  declare  it  a  case  unparalleled. 
Many  cases  are  recorded  where  foreign  substances 
have  lodged  in  the  upper  portion  of  the  brain,  but 
they  know  of  none  like  this. 
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ATTENTION! 


A  notable  change  has  been  effected  in  the  man- 
agement of  this  journal — a  change  that  is  bound  to 
enhance  its  usefulness  and  increase  its  prosperity. 
A  list  of  the  new  officials  appears  above,  and  from 
which  it  may  be  seen  that  The  American  Engineer 
is  now  not  only  the  official  organ  of  the  American 
Order  of  Steam  Engineers,  but  is  under  the  man- 
agement of  Supreme  Chief  Engineer  Jefferson 
Young,  Jr.,  who  is  also  Secretary  of  the  re-organ- 
ized company, 


Civil  engineering  has  become  too  broad  and  in- 
definite to  be  used  as  a  title  for  a  professorship  at 
the  University  of  Wisconsin,  as  appears  from  their 
circular  of  information,  extracts  from  which  ap- 
pear elsewhere.  To  drop  the  chair  of  civil  engin- 
eering, "because,  in  the  progress  of  engineering 
science,  the  title  has  become  too  broad  and  indefi- 
nite," is  a  hard  blow  on  those  who  call  themselves 
"civil  engineers."  Some  of  them  may  "kick,"  per- 
haps; but  they  will  find  it  hard  kicking  against  the 
pricks  of  progress. 


Theoeeticallt  the  article  in  Engineering  News, 
abstracts  of  which  appear  in  this  issue,  is  very  con- 
clusive as  to  the  absolute  necessity  of  professional 
training  to  develop  a  really  good  engineer.  And 
no  doubt  that  is  the  only  way  to  become  a  merely 
professional  engineer.  Such  a  man  would  make  a 
most  ridiculous  engineer  without  training.  As  in 
connection  with  many  other  things,  fact  does  not 
coincide  with  theory  in  this  case.  Edison  was  only 
two  short  months  in  school  in  all  his  life.  Faraday, 
before  him,  turned  philosopher  and  electrician 
without  professional  training.  Professional  educa- 
tion is  not  to  be  despised  by  any  means.  But  un- 
usually great  talents  do  not  develop  that  way.  And 
it  is  simply  matter  of  history  that  when  great  inven- 
tions are  perfected  the  inventors'  experience  has  been 
in  lines  different  to  what  the  inventions  pertain  to. 


MUCH    IN  LITTLE. 


MECHANICS    AND    ENGINEERING   AT  THE 
UNIVERSITY   OF  WISCONSIN. 


A  circular  of  information  relative  to  the  college  of 
mechanics  and  engineering,  shows  that  the  man- 
agers ol  the  University  of  Wisconsin  have  made  a 
new  departure. 

By  the  reorganization  the  professorship  of  me- 
chanical engineering  becomes  centralized  upon 
steam  engineering  as  its  leading  subject.  The 
theoretical  and  scientific  treatment  of  electricity 
and  magnetism,  heretofore  falling  under  the  pro- 
fessorship of  physics,  has  been  developed  into  a 
professorship  of  electricity  and  magnetism  in  con- 
nection with  mathematical  physics,  and  will  have 
for  its  functions  the  fundamental  scientific  treat- 
ment of  those  subjects,  while  the  practical  side  will 
be  treated  by  an  experienced  expert  under  the  pro- 
fessorship of  electrical  engineering.  A  professor- 
ship of  bridge  and  hydraulic  engineering  has  been 
developed  from  the  chair  of  civil  en  gineering  and 
the  latter  title  dropped,  because,  in  the  progress  of 
engineering  science,  it  has  become  too  broad  and 
indefinite.  The  assistant  professorship  of  pure  and 
applied  mechanics  has  been  advanced  into  a  full 
professorship  with  the  slightly  modified  title  of 
theoretical  and  applied  mechanics.  The  chair  of 
mechanical  practice  undergoes  no  change  except  an 
enlargement  of  facilities.  An  instructorship  in  en- 
gineering has  been  added. 

These  important  enlargements  and  readjustments 
have  been  made  possible  by  the  passage  of  the 
Morrill  Act  by  Congress  making  a  generous  appro- 
priation for  the  specific  purpose  of  instruction  in 
these  departments,  together  with  agriculture.  This 
act  has  also  enabled  them  to  add  very  largely  dur- 
ing the  past  year  to  the  apparatus  necessary  for  the 
most  efficient  instruction.  This  added  to  the  pre- 
vious excellent  outfit  renders  the  appliances  of  the 
College  of  Mechanics  among  the  best  in  the  country. 

The  importance  of  combining  practical  applica- 
tions with  theoretical  studies  is  one  of  the  control- 
ling ideas  which  have  induced  those  having  control 
of  this  college  to  reorganize  it,  as  above  stated,  on 
the  belief  that  thorough-going  fundamental  train- 
ing is  the  first  essential  to  a  successful  engineer, 
but  that  this  fundamental  training  may  be  best  se- 
cured in  connection  with  a  certain  amount  of  study 
of  the  practical  applications  of  the  principles  in- 
volved, and  not  solely  by  theoretical  study.  It  is 
further  a  leading  thought  that  after  the  fundamental 
principles  have  been  mastered  a  certain  measure  of 
specialization  in  the  leading  lines  of  engineering  is 
advisable,  because  of  the  great  development  of 
engineering  in  recent  years  and  the  varied  phases 
which  it  is  rapidly  assuming.  The  day  is  past  when 
an  engineer  can  be  '  masterful  in  all  departments, 
and  hence  an  institution  may  not  now  content  it- 
self with  a  single  general  course.  It  is  the  en- 
deavor of  this  institution  to  combine  a  prudent 
amount  of  specialization  in  the  closing  year  with  a 
thorough  grounding  in  the  fundamentals  in  the 
earlier  portion  of  its  courses;  and  in  carr.ying  this 
out,  it  endeavors  to  make  its  mathematical  and  the- 
oretical courses  strong  in  the  earlier  years,  and  its 
applied  courses  strong  in  the  later  years,  while  its 
draughting  and  shop  courses  continue  progressive- 
ly from  the  beginning  to  the  end.  It  also  intro- 
duces sufficient  foreign  language  to  enable  its  grad- 
uates to  read  the  professional  German  and  French 
literature  and  also  to  give  so  much  of  the  mastery 
of  the  English  language  as  to  enable  its  graduates 
to  present  professional  subjects  with  ease,  clearness 
and  effectiveness. 


A  famous  author  has  .said  that  the  whole  career  of 
the  First  Napoleon,  a  subject  that  has  filled  many 
volumes,  could  be  all  summed  up  in  one  sentence. 
However  that  may  be,  the  Chicago  Graphic  has  con- 
centrated the  contents  of  many  volumes  of  history 
in  the  following  brief  article— multum  in  parvo: 

The  beginring  of  Balmaceda  was  in  the  mind  of 
Napoleon. 

The  Emperor  dreamed  Alexandrean  dreams  of  an 
universal  empire;  he  dreamed  that  the  French  flag 
fluttered  on  the  peaks  of  the  Andes;  that  a  new 
France  ruled  Argentina,  England  shattered  this 
foolhappy  dream  of  Napoleonic  dominion.  There 
was  to  be  neither  Frencli  nor  Spanish  dominion  in 
the  southland  of  the  new  world;  so  John  Bull  said. 
Young  Brother  Jonathan  in  later  years  picked  up 
this  cry—  took  it  from  Canning's  lips — and  made  of 
it  the  "Monroe  doctrine.  "  Avery  potent  doctrine 
which  England  afterward  regretted  begetting. 

During  this  stress  of  affairs— while  Spaniards  and 
French  and  Indians  were  squabbling  in  Argentina 
— England  sent  over  to  that  land  two  troops  of  un- 
breeched,  hard-fighting,  muckle-praying  Scotch- 
men. 

They  fought  and  were  defeated;  were  made  pris- 
oners and  sent  up-country.  They  broke  through 
the  guard-lines  and  scaled  the  Andes  peaks  and  set- 
tled in  a  strange,  white  land  called  Tcbile — Snow- 
land. 

There  they  found  a  grim,  hardy  set  of  bronzed 
men  and  women,  who  had  been  ever  free.  These 
were  the  Araucanians  whom  the  Incas  ruled  and 
Avhom  the  Spaniards  failed  to  subdue.  The  storm 
of  the  conquest  broke — but  passed  them  by.  The 
French  came  and  fired  shotted  guns,  and  English 
blue-jackets  made  a  mighty  noise  in  the  low-coun- 
tries, but  up  in  the  white  hills  of  the  Andes  the 
Araucanians  fought  and  laughed  and  were  as  free  as 
the  winds  that  come  eastward  over  the  great  ocean. 

Among  these  people  the  muckle-praying  Scotch- 
men found  wives  and — not  forgetting  the  biblical 
injunction— multiplied  exceedingly;  begot  children, 
and  many  children.  And  when  the  Tchile,  the  old 
Snowland,  became  Chile,  with  government  and  offi- 
cials and  taxes  and  ministers  to  this  country  and 
that,  these  half-Indian  Scotchmen  became  of  much 
importance.  They  mixed  with  the  Spanish,  but 
the  old  blood  still  held  good.  It  filtered  down 
through  two  generations  to  this  harlequin  hero — 
Don  Jose  Manuel  Balmaceda. 


ADVICE   TO    YOUNG  ELECTRICIANS. 


"I  Will  be  much  obliged  to  you  if  you  will  please 
give  me  information  about  electrical  education  for  a 
young  man  eighteen  years  of  age?" 

Such  is  a  sample  of  inquiries  addressed  to  Pract- 
ical Electricity,  it  says.  And  as  the  editor  thereof 
(Dr.  Austin)  is  not  a  practical  man  (in  the  ordinary 
sense  of  the  term)  he  very  wisely  asked  some  of 
those  eminent  electricians  who  are  practical,  if  they 
would  furnish  their  "best  thoughts"  for  the  benefit 
of  young  men  seeking  advancement  in  the  electrical 
business.  The  responses  were  most  generous  and 
hearty,  it  is  said.  And  as  thousands  of  our  readers 
would  like  to  read,  mark,  learn  and  inwardly  digest 
some  of  those  best  thoughts,  we  avail  ourselves  of 
the  opportunity  of  reproducing  the  following  from 
our  contemporary: 

WHAT   profs.  THOMSON   AND   ANTHONY  SAY. 

"In  general,  a  young  man  seeking  advancement 
in  any  business — and  the  electrical  business  is  no 
exception— must  be  prepared  to  work  for  that  ad- 
vancement. He  should  begin  early  in  requiring 
the  necessary  amount  of  information,  and  the  earlier 
he  comes  to  a  decision  as  to  the  work  he  will  take 
up  in  after  life,  the  better  it  will  be.  In  this  he 
should  not  be  guided  by  the  apparent  attractive- 
ness of  the  business  so  much  as  by  his  own  tastes 
and  inclinations.  He  should  not  follow  caprice,  but 
rather  follow  his  natural  abilities  and  prospects  of 
making  a  success.  Ea^h  young  man  in  these  re- 
spects is  a  law  unto  himself,  and  it  is  impossible  to 
lay  down  a  general  rule  which  would  lead  to  success. 
The  ability  to  acquire  information  readily,  to  form  - 
ulate  one's  ideas  clearly,  to  retain  information 
which  has  been  acquired,  and  to  act  energetically 
yet  cautiously  in  applying  the  acquired  knowledge 
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lias  as  mnch  to  do,  perhaps,  with  his  success  as  auy- 
thing  else. 

'  A  youug  mau  to  succeed  iu  the  electrical  busi- 
ness, as  lu  other  business,  must  be  prepared 
to  uudergo  hard  work,  and  he  must  unquestion- 
ably possess  ability  for  the  particular  business. 
1  would  recommend  that  no  opportunity  to  ac- 
quire a  school  education  should  be  missed;  but, 
wherever  it  is  possible,  the  student  should  take 
such  courses  in  the  scientific  and  technical 
institutes  as  will  prepare  a  ground  work  for 
practical  work  afterwards.  We  should  seek  to  be- 
come practically  familiar  with  machines,  tools,  etc., 
rather  than  to  follow  mere  book  descriptions.  One 
word  of  caution  may  be  added,  that  is,— he  must  not 
mistake  a  factory  for  a  school.  In  the  former,  he  is 
thrown  very  largely  upon  his  own  resources,  and 
his  success  depends  upon  his  own  aptitude  and 
etfort.  In  the  latter,  it  is  the  purpose  to  give  him 
all  the  attention  and  assistance  which  he  may  need. 
Iu  practical  life,  however,  he  must  learn  to  rely 
largely  upon  himself. 

"EiiiHU  Thomson, 

"Lynn,  Mass." 

"The  advise  that  I  should  give  in  general  to 
young  men  who  feel  that  they  have  the  ability  to 
take  a  position  of  some  responsibility  in  the  elec- 
trical engineering  profession,  would  be  to  first  of  all 
attend  a  regular  course  in  electrical  engineering  in 
some  of  the  tecliuical  schools.  There  are  now  sev- 
eral such  schools  ia  the  country,  wliere  thorough 
sJientiflc  education  may  be  obtained  accompanied 
by  practical  work  and  experimenting  as  far  as  such 
can  be  obtained  in  an  institute  of  learning.  Cornell 
University,  at  Ithica,  X.  Y.,  is  one  of  the  best  of 
these  institutions,  and  has  a  very  large  equipment 
in  the  way  of  apparatus,  instruments,  electrical  ma- 
chines, and  motors,— which  are  available  for  study 
and  practical  work  by  the  student.  The  Mass.  In- 
stitute of  Technology,  in  Boston,  the  Stevens  In- 
stitute of  Technology,  at  Hoboken,  the  College  of 
N.  J.,  at  Princeton,  X.  J.,  and  Columbia  College,  in 
New  York  City,  also  offer  courses  in  electrical  en- 
gineering, and  are  well  equipped  for  giving  prac- 
tical instruction.  The  course  in  any  of  these  in- 
stitutions covers  four  years  of  study  and  practice. 
Many  young  men  look  upon  this  as  a  long  time  to 
wait  before  going  into  their  profession,  but  they 
will  find  that  the  time  has  been  well  spent,  that 
their  advancement  in  their  ijrofessions  after  they 
have  graduated  from  the  technical  school  will  be 
much  more  rapid  and  will  reach  a  much  higher 
l)lane  than  would  be  possible  without  such  an  ed- 
ucation. It  is  only  rare  geniuses  who  will  attain  to 
any  great  eminence  without  having  some  such  drill 
In  the  scientific  principles,  and  it  Is  only  the  rare 
student  who  would  acquire  the  scientific  knowledge 
if  left  to  his  own  resources  and  obliged  to  make  his 
own  way.  The  young  man  must  not  make  the  mis- 
take of  supposing  that  when  he  graduates  from  the 
technical  school  he  knows  it  all,  and  is  prepared  to 
take  charge  of  work  in  the  position  of  greatest  rc- 
HponsiDility.  He  must  understand  that  the  educa- 
tion that  he  has  received  is  only  the  basis  of  the 
practical  education  that  he  must  get  by  actual  ex- 
perience in  active  work  outside,  and  he  should  be 
content  to  take  a  position  low  down  in  the  scale  and 
work  his  way  up  to  the  place  which  his  talent  and 
knowledge  will  certainly  enable  him  to  reach. 

"WjI.  a.  ANTHONJf, 

"Manchester,  Cuun." 


"ME   AND   MAMMA   ARE  THE  ENGINEERS." 

We  have  very  favorable  reports  from  Minerva 
Council,  No.  1,  California.  And  Corresponding  En- 
gineer Sidney  Peard  has  sent  us  the  lollowing  clip- 
ping from  a  local  paper  which  shows  that  the  au- 
thorities in  San  Francisco  are  waking  up  to  the 
necessity  of  having  real  engineers  iu  charge  of 
steam  generators  and  engines: 

A  FEMALE  LNOINEEK  WHO  WAS  NOT   WEliL  I'OSTED. 

At  the  meeting  of  the  Fire  Department  Commit- 
tee yesterday  Louis  Helbing  asked  that  he  might 
be  allowed  to  continue  maintaining  a  steam  engine 
and  boiler  at  2  Hayward  street.  He  insisted  that 
the  machinery  was  jjerfectly  safe  and  that  he  had  it 
under  the  charge  of  a  competent  engineer. 

"I  don't  agree  to  that  last  x>roposltion,"  said  chief 
Hcannell.  "This  is  the  mau  who  has  bis  wife  and 
daughter  run  his  engine." 


"That  is'ut  true,"  said  Helbing.  "I  don't  know 
how  that  story  started." 

"I  do,"  said  the  Chief.  "It  started  because  one 
of  my  engineers  went  out  there  and  found  a  fifteen 
year  old  girl  running  the  engine.  He  asked  her 
where  the  engineer  was  and  she  said,' 

"'Me  and  mamma  are  the  engineers.'  " 

"Then  he  asked  her  what  she  would  do  if  the 
boiler  got  empty. 

"  'Turn  the  cold  water  in,'  she  said. 

"That  would  blow  up  the  whole  neighborhood.' 

"  'Have  you  got  a  safety  valve?'  he  asked  next. 

"  'I  don't  know,'  she  said.  'I  guess  so,  for  I  think 
I  heard  it  whistle  once.' 

"That,  gentlemen,  is  the  way  this  establishment 
is  run." 

The  privilege  was  denied. 


A   TUNNEL     NOW     MAKES    THE  UNITED 
STATES  AND   CANADA  ONE. 


The  opening  of  the  St.  Clair  River  Tunnel,  be- 
tween Port  Huron  in  Michigan  and  Sarnia  in  Can- 
ada, last  Saturday  brings  interesting  reminiscen- 
ces to  mind,  and  opens  a  door  for  imagination  to 
make  calculations  for  the  future. 

The  "  underground  railway  "  by  which  many 
negroes  escaped  into  Canada,  was  formed  by  boats. 
If  such  a  tunnel  as  that  just  opened  and  dedicated 
had  been  in  existence  in  slavery  days,  Uncle  Tom's 
Cabin  might  have  been  written  quite  differently  in 
many  respects.  And  the  absence  of  such  a  tunnel, 
at  this  very  place  too — between  Port  Huron  and 
Sarnia — was  the  occasion  of  demonstrating  the 
clever  wit  and  ingenious  mind  of  one  of  the  great- 
est scientists  in  the  world  to-day.  To  tell  the  story 
briefly:  A  telegraph  operator  of  acknowledged 
ability  (at  the  time),  but  unable  to  obtain  a  situa- 
tion— because  he  was  so  clever  and  such  a  great 
experimenter,  that  people  who  could  give  him  em- 
ployment were  afraid  or  jealous  of  him — was  on  the 
road  "looking  for  a  job."  He  happened  to  be  in 
Port  Huron  when  the  telegraph  wires  between  that 
city  and  the  Canadian  side  were  broken.  They 
were  in  a  great  fix,  and  wanted  to  communicate 
with  Sarnia  very  badly.  But  they  were  helpless. 
The  young  man  "looking  for  a  job"  said  that  he 
could  communicate  with  Sarnia!  They  thought  he 
was  Old  Nick  himself,  if  not  a  crazy  man,  if  he 
could  communicate  with  Sarnia,  when  the  wires 
were  broken.  But  Edison — for  it  was  him  —jumped 
on  the  engine,  and  pulling  the  whistle  lever  called 
out,  in  the  language  of  the  telegraph  (giving  short 
and  long  sounds,  by  the  whistle,  instead  of  dots  and 
dashes), -'Sarnia,  do  you  hear  me!"  This  was  re- 
jjeated,  but  there  was  no  response  for  some  time. 
At  last  the  ear  of  a  telegraph  operator,  across  the 
river,  caught  the  sound  "Sarnia,  do  you  hear  me?" 
and  at  once  jumped  on  the  nearest  engine,  and 
whistled  back,  "I  hear  you."  Thus  they  correspond- 
ed, and  readily  exchanged  messages. 

If  Edison  had  not  happened  to  be  there  at  that 
time  there  would  have  been  no  communication  be- 
tween Port  Huron  and  Sarnia  until  boats  would 
have  crossed.  The  new  tunnel  brings  the  two  cities 
into  still  closer  relationship.  And  it  will  be  a  great 
convenience  to  those  traveling  by  rail  in  and  be- 
tween the  United  States  and  Canada.  Not  only 
that,  but  as  remarked  by  all  the  speakers  at  the 
opening  ceremonies,  this  tunnel  is  destined  to  be 
an  important  factor  in  cementing  the  bond  of  unity 
and  friendship  between  the  two  countries. 

A  tunnel  between  England  and  France  has  been 
repeatedly  "projected' '  during  several  decades  past. 
But  the  English  are  afraid  to  give  the  French  such 
a  convenient  access  to  their  "tight  little  island." 
And  more  than  that,  in  case  the  French  and  Brit- 
ishers should  ever  learn  to  "love  thy  neighbor  as 
thyself"  so  much  as  to  remove  the  barrier  of  sus- 
picion and  prejudice  which  precludes  the  chance 
of  the  building  of  such  an  international  tunnel,  the 
newly-whiskered  Emperor  William  would  very 
likely  object  to  such  a  close  union  between  England 
and  France  as  strongly  as  Lord  Salisbury  objects  to 
the  opening  of  the  Dardanelles  for  Russian  war 
ships.  But  the  opening  of  the  Port  Huron  (or  St. 
Clair)  tunnel  is  the  cause  of  great  rejoicing  between 
those  immediately  interested — the  Americans  and 
the  Canadians^and  all  the  world  looks  on  complai- 
santly.  Victoria  and  the  rulers  of  her  Queendom 
may  not  like  to  see  Canada  becoming  so  much  at- 


tached to  Brother  Jonathan.  But  they  bear  it  and 
grin,  and  will  probably  submit  to  the  unavoidable 
as  graciously  as  circumstances  may  admit  when  the 
United  States  and  Canada  become  one. 

A  WoNDEEruij  Engineekino  Achievement. 

We  have  received  the  following  description  and 
history  of  the  new  tunnel:— 

The  St.  Clair  tunnel,  on  the  Grand  Trunk  railway 
of  Canada,  extending  under  the  St.  Clair  River  be- 
tween Sarnia,  Ont.,  and  Port  Huron,  Mich.,  is  one 
of  the  most  remarkable  engineering  feats  of  the 
present  day.  The  Grand  Trunk  railway  extended 
its  lines  to  Chicago  in  1880.  About  5,000  miles  of 
railway  will  use  this  tunnel.  Previously  steam  fer- 
ries had  been  used.  Their  service  has  not  been 
altogether  satisfactory  because  the  river's  current 
is  very  swift;  in  winter  there  .have  been  ice  jams; 
the  railway  had  to  deviate  about  six  miles;  a  bridge 
was  impossible,  owing  to  the  nature  of  the  ground 
and  the  opposition  of  the  marine  interests.  The 
St.  Clair  River  bears  the  most  commerce  of  any 
stream  in  the  world. 

In  1884  preliminary  surveys  were  made.  Borings 
foimd  the  rock  eighty-fix  feet  below  the  level  of  the 
water;  the  river's  greatest  depth  40,47  feet  and  its 
width  nearly  half  a  mile.  The  strata  were  yeUow 
sand  about  two  feet;  with  sand  and  blue  clay  mixed 
about  twelve  feet,  thence  to  the  rock  about  twenty- 
one  feet  of  blue  clay.  Plans  and  drawings  were 
made.  The  St.  Clair  Tunnel  company  was  organ- 
ized iu  1886.  At  first  the  company  thought  of 
starting  from  immense  shafts  on  the  shore,  and  then 
working  outward  to  the  land  approaches.  In  1886 
test  shafts  were  sunk  on  each  side  of  the  St.  Clair 
River;  drifts  at  right  angles  were  started  under  the 
river;  water  and  gas  stopped  work.  In  1887  these 
shafts  were  abandoned,  and  in  1888  large  shafts 
were  begun.  The  American  one  will  be  used  as  a 
ventilator. 

The  tunnel  plants  were  erected  back  from  the 
river;  in  Michigan  about  1,800  feet,  in  Ontario 
about  1,900  feet.  Each  plant  contained  a  boiler- 
house,  hoisting  or  winding  engines,  a  ventilating 
engine,  an  air-blower  with  a  capacity  of  lO.OuO 
cubic  feet  of  air  per  minute,  a  hydraulic  pump  for 
operating  the  rams,  a  machine  shop  with  machines 
for  tunnel  work,  a  water  pump  for  the  pit,  and  au 
electric  light  plant.  The  tunnel  will  be  lighted  by 
electricity.  The  electric  plant  is  in  Sarnia,  where 
permanent  brick  boiler  and  engine  rooms  have  been 
erected. 

The  great  cuttings  for  the  approaches  were  com- 
menced New  Year's,  1889.  Each  cutting  was  made 
about  sixty  feet  deep  at  the  portal.  The  Canadian 
cuttiug  at  its  broadest  portion  is  260  feet  wide,  the 
American  about  200  feet  wide.  Into  each  pit  in- 
clined tracks  were  laid  for  engines  to  haul  out  the 
dirt.  On  the  banks  derricks  were  erected  for  hoist- 
ing the  soil.  In  September,  1890,  steam  shovels 
began  work  on  the  cuttings.  On  each  side  of  the 
river  two  shovels  were  used,  each  attended  by  an 
engine  and  train  of  fiat  cars.  Several  hundred 
men  were  employed  night  and  day,  lime  lights  be- 
ing used  at  night,  and  the  soil  was  removed  in  lay- 
ers. The  work  of  these  shovels  was  greatly  hin- 
dered by  rains,  and  numerous  landslides  occurred. 

The  Hydbaulic  Mining  Shields. 

Because  of  water  and  quicksand  the  St.  Clair  tun- 
nel could  not  have  been  constructed  without  the 
aid  of  hydraulic  mining  shields.  Such  shields  have 
been  used  successfuly  in  London,  Chicago,  Buffalo, 
Broadway  tunnel,  New  York  City,  the  Hudson  River 
tunnel,  and  in  other  works.  This  shield  is  a  cylin- 
der, like  a  headless  barrel.  Its  front  end  has  sharp- 
ened edges  to  cut  into  the  earth.  The  thin  rear 
end  is  called  the  hood.  The  inside  is  braced  with 
iron,  both  vertical  and  horizontal.  Around  the 
main  walls  are  sets  of  hydraulic  jacKs.  Each  jack 
has  a  valve  whereby  it  may  be  cut  off  at  any  time 
from  the  pump  that  supplies  all  the  jacks.  The 
masonry,  or  iron  plates,  of  the  tunnel,  being  built 
up  within  the  thin  hood  of  the  shield,  air  is  sup- 
plied to  the  jacks  and  the  shield  is  forced  ahead, 
usually  the  length  of  the  pistons  of  the  jacks,  or 
aboiit  two  feet.  The  shield  having  advanced  the 
men  remove  the  soil  from  the  front  of  the  shield. 
Everything  being  in  readiness  the  shield  is  again 
pushed  forward,  the  tunnel  walls  built  up,  and  the 
excavated  soil  removed. 

Each  of  the  St.  Clair  tunnel  shields  weighed 
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eighty  tons.  They  were  made  of  steel,  manufac- 
tured at  Hamilton,  and  erected  on  a  bank  of  a  cut- 
ting. Each  shield  was  circular,  having  an  outside 
diameter  of  21  feet  and  6  inches,  its  length  was  15 
feet,  and  its  thickness  1  inch.  The  shields  were 
lighted  by  electricity.  When  erected  the  shields 
were  rolled  on  wooden  tracks  into  the  cuttings. 
Each  shield  has  two  dozen  hydraulic  rams,  operated 
by  two  men.  The  air  pump  might  have  exerted 
3,000  tons  pressure  upon  the  shield,  but  the  greatest 
pressure  used  was  1,700  pounds  per  square  inch,  40 
tons  per  ram  and  960  tons  on  the  shield.  Each 
morning  the  direction  of  the  shield  was  taken.  By 
the  pressure  of  the  hydraulic  rams  the  direction  of 
the  shields  could  be  absolutely  governed.  How  well 
is  shown  by  the  fact  that  when  the  shields  met, 
after  traveling  6,000  feet,  they  were  exactly  to- 
gether. 

The  American  shield  was  started  July  11,  1889, the 
Canadian  Sept.  21,  1889,  and  they  met  at  11:30  p.m. 
Aug.  30,  1890.  The  shields'  shells  were  left  in  the 
tunnel  and  the  tunnel  walls  laid  up  in  them.  The 
American  had  done  the  most  work,  and  the  easiest 
progress  was  towards  Canada,  the  average  being 
ten  feet  each  day.  The  greatest  advance  in  a  day 
was  27  feet  10  inches.  The  time  spent  was  less  than 
an  any  similar  tunnel  construction.  The  American 
shield,  in  fourteen  months,  bored  3,313.85  feet;  the 
Canadian,  2,686.10  leet,  Sunday  afternoon,  Aug. 
24,  1890,  the  two  gangs  of  workmen  talked  and  ex- 
changed presents  through  the  auger  hole  bored  be- 
tween the  two  shields.  The  first  man  tkrough  was 
Chief  Engineer  Hobson,  followed  by  other  offlcials, 
and  then  the  whole  working  force.  Tnree  gangs  of 
seventy-five  men  were  employed  in  three  shifts, 
each  of  eight  hours. 

At  first  long,  thin  spades  were  used  to  remove  the 
clay.  A  workman  whose  trade  was  cooperin  g  took 
an  old  saw,  bent  it  like  a  horseshoe,  and  made  a 
knife  with  which  he  could  do  three  men's  work. 
His  knife  was  then  used  as  a  model  tool  for  cutting 
the  clay.  Two  men,  grasping  the  two  handles, 
sliced  out  slabs  of  blue  clay  a  yard  long,  and  easily 
kept  ahead  of  the  layers  of  the  tunnel  lining.  The 
clay  was  loaded  upon  flat-cars  by  men.  Mules  or 
horses  drew  the  clay-loaded  cars  out  of  the  t  unnel 
upon  a  tramway,  on  one  of  whose  tracks  the  cars 
returned  by  their  own  gravity.  The  bed  of  this 
tramway  was  the  blue  clay,  about  two  feet  deep. 
When  the  tunnel  was  completed  the  removal  of  this 
clay  bed  consumed  two  months'  time.  At  the  tun- 
nel entrance  the  clay  cars  were  hoisted  to  the  banks 
and  dumped  upon  large  railway  flat-cars,  by  which 
the  soil  was  removed  and  used  in  grading  the  new 
freight-yards,  where  about  twenty  miles  of  side- 
tracks were  laid  on  each  side  of  the  river. 

The  tunnel  walls  are  made  of  cast  iron,  suggest- 
ed by  Chief  Engineer  Hobson.  In  the  circle  are 
thirteen  segments  and  a  key.  Each  segment  is  4 
feet  10  inches  long, 18  inches  wide,  and  2  inches 
thick,  with  flanges  inside  of  If  inches  thick  and  6 
inches  deep.  In  each  segment  were  cast  32  holes, 
4  in  each  end  flange  and  12  in  each  side  flange. 
Through  these  holes  passed  steel  bolts  seven- 
eighths  of  an  inch  in  diameter.  In  each  section  of 
the  tunnel  the  circular  joints  required  157  bolts  and 
the  longitudinal  joints  required  56  bolts.  The 
flanges  took  in  a  circle  of  20  feet  and  5  inches  in 
diameter.  The  edges  of  the  plates  were  planed  in 
the  machine  shops  near  the  tunnel  entrances.  Each 
plate  was  then  heated  and  dipped  in  cold  tar.  This 
had  been  found  better  than  to  dip  the  cold  iron 
into  h%t  tar.  Formerly  the  tar  would  not  dry  quick 
enough;  later  the  tar  was  dried  by  the  time  the 
segments  were  cool.  The  segments  were  lifted  to 
place  by  a  circular  crane  revolving  on  a  spindle  in 
the  center  of  the  shield.  This  spindle  had  a  vise 
at  one  end  and  a  counterbalance  weight  at  the 
other. 

Effects  of  Compbessed  Air. 
When  the  bed  of  the  river  was  reached,  quick- 
sand and  water  made  great  trouble.  For  some  time 
it  was  thought  the  tunnel  might  have  to  be  aban- 
doned. Compressed  air  was  found  a  sure  remedy. 
At  the  river  line  on  each  side,  brick  and  cement, 
air-tight  bulkheads  were  built  across  the  tunnel. 
Each  bulkhead  had  two  air  chambers,  one  on  each 
side,  7  feet  in  diameter  and  17  feet  long,  with  air- 
tight doors  at  each  end.  Through  each  air  cham- 
ber passed  a  car  track.  Inside  the  tunnel,  beyond 
the  bulkhead,  work  was  begun  under  air  pressure 


of  10  pounds  to  the  square  inch.  From  time  to 
time  the  air  pressure  was  gradually  increased,  until 
the  men  worked  under  an  artiflcal  pressure  of  22 
pounds  per  square  inch,  a  total  atmospheric  pres- 
sure of  37  pounds  per  square  inch,  or  about  2i  at- 
mospheres. On  the  Canadian  side  the  highest  air 
pressure  was  used  because  of  quicksand.  On  the 
American  side  compressed  air  was  used  from  April 
7,  1890;  on  the  Canadian,  May  20,  1890. 

The  compressed  air  was  shut  off  Oct.  7,  1890.  It 
kept  back  the  quicksand  and  water.  Horses  could 
not  stand  it  and  mules  had  to  draw  the  cars.  The 
men  had  to  be  examined  by  the  company's  physi- 
cian and  were  required  to  have  strong  constitutions. 
Several  deaths  resulted  from  using  the  compressed 
air.  About  flve  minutes  were  needed  to  increase  or 
diminish  the  pressure  on  the  men  passing  through 
the  air  locks.  A  gang  of  men,  or  a  car,  would  be 
admitted  to  the  air  chamber,  the  iron  door  closed, 
the  air  valve  opened  into  the  chamber,  and  the 
pressure  regulated  to  that  of  the  section  inside  or 
outside.  Then  the  other  doors  could  be  opened 
without  difficulty.  Unless  great  care  was  used  the 
men  were  attacked  with  the  "benders,"  the  symp- 
toms being  bleeding  at  the  nose,  month,  and  ears, 
and  knees  wabbling.  Two  ventilating  tubes,  each 
twenty  inches  in  diameter,  supplied  pure  air  to  the 
tunnel. 

The  tunnel  walls  are  dry  and  look  like  a  ship's 
ribs.  Pipes  and  wires  are  swung  overhead.  Safety 
platforms  and  ladders  have  been  erected  for  the 
tunnel  workmen  and  inspectors.  Long  lines  of  in- 
candescent electric  lights  glimmer  as  far  as  can  be 
seen.  Brick  and  concrete  walls  were  built  in  the 
lower  third  of  the  tunnel  to  prevent  the  brine  from 
meat  cars  leaking  on  them  and  rusting.  The  brick 
work  was  plastered  over.  Nearly  a  million  of  steel 
bolts  were  tightened  up  and  creosoted  pine  timbers 
were  laid  in  the  bottom  of  the  tunnel.  Beneath 
them  are  the  three  spaces  for  drainage,  while  above 
them  is  the  railway  track  of  standard  gauge — 4  feet 
8i  inches.  Extra  heavy  steel  rails,  100  pounds  to 
the  yard,  are  used.  The  tunnel  will  drain  itself  in- 
to a  pump  shaft  on  the  Canadian  side.  This  shaft 
is  112  feet  deep,  15  feet  in  diameter,  and  down  to 
the  rock.  The  water  does  not  flow  more  than  fif- 
teen gallons  per  minute  in  the  entire  6,000  feet  of 
the  tunnel.  Eain  and  surface  water  is  caught  at  the 
portals  and  pumped  out. 

The  tunnel  approaches  have  the  same  general  ap- 
pearance of  solidity  as  the  tunnel  itself.  On  each 
side  of  the  great  cuttings  are  high  and  deep  stone 
retaining  walls.  Each  portal  is  36  feet  high  and  148 
feet  wide,  about  10  feet  thick  over  the  entrance  of 
the  tunnel,  and  about  half  that  width  at  each  end. 
Like  the  retaining  walls  the  portals  are  made  of 
rough,  heavy  limestone  blocks.  Over  the  entrance 
of  each  portal  is  inscribed  "St.  Clair,  1890."  The 
diameter  of  the  circle  is  20  feet,  and  flush  with  the 
tunnel. 

The  average  number  of  men  employed  was  700. 
In  the  tunnel  eight  hours  made  a  day's  work.  The 
tunnel  was  estimated  to  cost  $3,500,000  including 
plants,  materials,  and  labor,  and  it  re- 
quired about  that  sum.  It  is  likely  that  a  second 
tunnel  will  be  built  near  this.  The  present  plants 
and  experience  will  then  be  of  additional  value. 
The  second  tunnel  will  be  of  cast  iron,  as  it  is  supe- 
rior to  brick  and  cement  for  similar  tunnels. 
Dimensions,  Etc.,  of  the  Tunnel. 

The  St.  Clair  tunnel  is  6,000  feet  long.  To  the 
river's  edge  on  the  American  side  it  is  1,716  feet;  on 
the  Canadian,  1,994  feet;  under  the  river,  2,290  feet. 
The  outside  diameter  of  the  tunnel  is  21  feet,  the  in- 
side 19  feet  10  inches.  The  tunnel  nearest  the  nver 
is  8.43  feet  from  the  river.  At  its  lowest  point  the 
top  of  the  tunnel  is  56,83  feet  below  the  level  of  the 
river.  From  each  portal  to  the  river  the  grade  is  1 
foot  down  for  every  50  feet;  under  the  river,  1  foot 
down  in  every  1,000  feet  toward  the  Canadian  side 
to  that  drainage  shaft.  Over  2,000,000  cubic  feet  of 
soil  were  taken  from  the  tunnel  itself.  The  cast- 
iron  lining  of  the  tunnel  weighed  54,000,000  pounds- 
To  fasten  this  lining  828,150  steel  bolts  seven - 
eights  of  an  inch  in  diameter  were  used.  The  Cana- 
dian open  cutting  is  3,193  feet  long;  the  American, 
2,532  feet  long.  The  total  length  of  the  tunnel  and 
its  approaches  is  11,725  feet. 

The  best  kind  of  locomotive  for  this  tunnel's  use 
was  discussed  for  some  time.  Coke  engines  were 
finally  adopted.   Three  were  built  at  the  Grand 


Trunk  shops  of  the  "consolidated"  pattern.  Each 
engine  can  draw  twenty- five  loaded  cars.  One  en- 
gine will  be  reserved  for  any  possible  accident,  and 
one  engine  will  be  used  on  each  side  of  the  river. 
The  car  ferries  will  be  discontinued. 

In  Port  Huron  Aug,  20,  1890,  was  recorded  one  of 
the  largest  mortgages  ever  given  in  Michigan,  It 
was  for  $2,500,000,  The  St,  Clair  Tunnel  company 
gave  it  to  secure  bonds  running  fifty  years  and 
bearing  5  per  cent  annual  interest,  covering  all  the 
present  property  of  the  company,  Eent  and  tolls 
can  be  collected  for  allowing  other  railways  than 
the  Grand  Trunk  system  to  use  the  tunnel, 

Joseph  Hobson,  chief  engineer  of  the  company 
and  builder  of  the  tunnel,  was  born  in  Canada. 
From  1870  he  was  for  three  years  the  resident  engi- 
neer of  the  International  bridge  at  Buffalo  over  the 
Niagara  Kiver.  Since  18V5  he  has  been  a  chief  en- 
gineer of  the  Great  Western  railway  of  Canada  and 
of  the  Grand  Trunk  railway  of  Canada.  In  the  St. 
Clair  Tunnel  works  his  able  assistants  have  been: 
First  assistant  engineer  in  charge,  Thomas  E.  Hill- 
man;  second  assistant  engineer,  M.  S.  Blaiklock; 
mechanical  superintendent,  J.  T.  Eames;  superin- 
tendent of  excavation,  Thomas  J.  Murphy. 

It  is  believed  that  the  Grand  Trunk  route,  as  thus 
improved  will  otter  facilities  for  through  communi- 
cation between  Chicago  and  all  points  in  the  East 
which  will  be  appreciated  by  passengers  and  ship- 
pers. There  will  be  no  more  trouble  from  ice 
blocks  or  other  obstruction  in  the  river  and  the  best 
time  will  be  made  for  trafQc  of  all  kinds. 


AN    ENGLISH    BOILER  EXPLOSION. 

Whenever  our  great  London  contemporary.  En- 
gineering, contains  a  boiler  explosion  report,  we 
know  it  has  something  of  interest  to  all  our  readers. 
The  last  issue  to  hand  (that  of  Sept.  11)  brings  the 
news  of  a  boiler  explosion  at  West  Bromwich,  a 
thickly  populated  section  of  the  famous  "black 
country,"  and  situated  about  six  miles  north  by 
north-we&t  from  Birmingham.  The  enquiry  into 
the  cause  of  the  explosion  in  question  is  one  of 
three  "formal  investigations"  recently  held.  The 
explosion  of  West  Bromwich  occurred  on  Friday, 
July  17,  at  the  iron  foundry  of  Cross  &  Sou.  The 
boiler  was  of  the  plain  cylindrical,  egg-ended,  ex- 
ternally-fired type,  measuring  30  ft.  in  length  over 
all,  by  4  ft,  8  in.  in  diameter,  and  was  made  of  plates 
originally  "  in.  thick.  The  blowing-off  pressure 
was  stated  to  be  401b.,  but  it  was  really  52  lb.,  the 
gauge  being  defective  to  the  extent  of  12  lb.  The 
boiler  was  about  25  years  old,  and  very  extensive 
repairs  had  been  made  over  the  fire  from  time  to 
time. 

The  shell  rent  through  the  line  of  rivets  at  a  lon- 
gitudinal seam  in  tne  third  and  fourth  belt  of  plat- 
ing over  the  fire  near  to  the  bottom  on  the  right- 
hand  side.  The  rent  extended  at  both  ends  in  an 
oblique  direction  right  round  the  shell,  which  was 
torn  into  three  portions.  These  were  blown  in  dif- 
ferent directions,  while  the  debris  was  scattered 
over  an  area  embraced  by  a  circle  having  a  radius 
of  about  a  quarter  of  a  mile,  several  houses  being 
partially  wrecked  by  invading  fragments.  Three 
persons  were  killed  and  flve  others  injured,  and  it 
js  surprising,  considering  the  thickly  populated 
character  of  the  district,  that  the  fatality  was  not 
gieater. 

The  explosion  was  due  to  a  seam  rip  at  the  be- 
fore-mentioned longitudinal  seam  where  repairs 
had  been  effected,  and  where  the  iron  was  short 
and  brittle.  The  rip  was  probably  caused  by  the 
inferior  quality  of  the  iron,  coupled  with  the  pun- 
ishment received  in  making  the  repairs. 

Former  evidence  was  given  in  support  of  the 
foregoing  facts  as  reported  in  Engineering.  The 
"engineer's"  name  is  John  Harris,  who  said  he  was 
an  engine  driver,  and  had  been  employed  by 
Messrs.  Cross  for  lour  years.  He  had  not  served 
his  time  in  the  shops  as  a  fitter,  he  said.  When  he 
examined  the  boiler  he  looked  to  see  if  there  were 
any  cracks  in  the  plates  or  any  leakages.  He  had 
received  no  instructions  from  Messrs.  Cross  as  to 
examining  the  boiler,  but  he  used  to  examine  it. 
He  fixed  the  pressure  gauge  himself  with  a  syphon. 

As  Commissioner  Smith  said,  "Harris  was  more  of 
a  boiler  minder  than  an  examiner." 

Two  professional  witnesses  testified  as  to  the  im- 
mediate cause  of  the  explosion.     Consulting  Engi- 
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ueer  E.  B.  Marten  said  that  the  boiler  had  become 
so  weak  that  the  ordinary  working  pressure  was 
sufficient  to  cause  it  to  explode.  He  attributed  the 
explosion  to  the  bad  quality  of  the  plate  which  first 
gave  way. 

Engineer-Surveyor  Ilobt.  Watt  attributed  the  ex- 
plosion to  corrosion  and  seam  rip.  The  plates 
where  the  brickwork  had  covered  them  were  re- 
duced by  external  corrosion,  he  said.  He  did  not 
approve  of  the  quality  of  iron  in  ;iny  part  of  the 
boiler. 

The  verdict  of  the  court  was  that  "the  explosion 
was  caused  by  the  inferior  iron  of  which  the  boiler 
was  made,  and  the  coiTosion,  which  rendered  the 
boiler  unable  to  stand  the  pressure  put  upon  it." 

Engineering  points  out,  however,  that  "the  corro- 
sion to  which  reference  was  made  by  the  engineer- 
surveyor  to  the  Board  of  Trade  and  the  presiding 
Commissioner  did  not  affect  the  safety  of  the  boiler 
inasmuch  as  the  plate  which  failed  was  fully  g  in. 
thick.  Some  stress  was  also  laid  on  the  fact  that 
there  was  a  discrepancy  of  12  lb.  in  the  pressure 
gauge,  in  considering  the  bursting  pressure  of  a 
boiler,  however,  121b.  more  or  less  is  practically  of 
little  consequence,  and  it  is  better  not  to  confuse 
the  main  question  with  side  issues  and  unimport- 
ant details." 

The  owners  of  the  boiler  were  let  off  on  payment 
of  25  i.  each  toward  the  cost  of  the  investigation. 
They  said  the  explosion  had  caused  them  a  loss  of 
1,000  i. 

CORRESPONDENCE. 


Fin.  Eng.,  Jas.  W.  Prashak;  Sr.  M.  M.,  Jake  Fletcher; 
Jr.  M,  M.,  C.  E.  Chamberlain  and  James  Foley,  in- 
side and  outside  Sentinel.  Our  Council  meets  every 
second  and  fourth  Tuesdays  at  Brokaw's  liall,  cor. 
8th  and  Locust  streets. 

Fkank  Blum,  Cor.  Eng. 


C'orvRi<;i(T,  1891. 
REVISED  CONSTITUTION  OF  THE  SUPREME 
COUNCIL,    AMERICAN     ORDER  OF 
STEAM  ENGINEERS. 


HEADQUARTERS 
SUPREME  CHIEF  ENGINEER. 

PON'riAC  BUILDING, 

Chicago,  III.,  Sept.  23,  1891, 


To  the  Officers  and  Members  of  the  A.  0.  of  S.  E. 

Buetheen:— You  are  hereby  notifled  that  I  have 
moved  the  headquarters  of  our  Order  to  Chicago. 
All  mail  should  hereafter  be  addressed  to  Room 
1301,  Pontiac  Building.   I  remain 

Yours  Fraternally, 
Jefiekson  Young,  Jb.,  S.  C.  E. 


The  Ohio  A.  O.  S.  E.  "Baby." 

To  the  Editor  of  the  American  Engineer: 

Sib:— At  the  last  meeting oi  the  Queen  City  Coun- 
cil, A.  O.  S.  E.,  there  was  quite  a  lively  time  for 
there  was  a  double  duty  for  the  council  to  perform. 
After  the  regular  order  of  business  •  was  gone 
through,  the  Grand  Chief,  Bro.  F.  S.  Neal,  of 
Queen  City,  asked  permission  to  use  the  hall  for  the 
purpose  of  starting  Eagle  Council  No.  7  in  motion, 
by  putting  the  boys  through  the  regular  form, 
which  was  unanimously  accorded,  and  the  boys  of 
Queen  City  volunteered  to  assist  in  the  ceremony, 
which  passed  off  in  good  style,  and  No.  7  was 
launched  out  in  the  mysteries  of  the  noble  Order 
of  A.  O.  of  S.  E.  with  a  goodly  number  of  the  best 
engineers  of  the  City  of  Cincinnati. 

The  following  is  the  list  of  officers: 

Chief,  Jas.  Band. 

First  Assistant,  L.  Maratta, 

Chaplain,  N.  Bennett. 

l;ec.  Engineer,  J.  Pepper. 

Cor.  Engineer,  It.  Carry. 

Treas.  Engineer,  11.  Lyon. 

Fin.  Engineer,  J.  Hilton. 

8.  M.  M.,  T.  Hinson. 

J.  M.  M.,  J.  Hei.sel. 

After  all  were  duly  installed  they  held  a  short 
session  to  get  their  hand  in,  so  as  to  handle  the  < -ma- 
chine" properly,  which  they  did  with  credit  to  the 
baby  of  Ohio,  owing  to  the  care  and  watchfulness  of 
(i.  C.  Neal.  At  the  end  of  the  session  a  unanimous 
vote  of  thauks  was  tendered  No.  3  for  courtesies 
shown;  and  then  all  adjourned  well  pleased. 

Cobeespondent. 


St.  Joseph  Council  No.  2,  Mo, 
To  the  Editor  of  the  American  Engineer: 

Sib:— St.  Joseph  Council  No.  2,  was  organized 
Sept.  8th  and  elected  the  following  officers:  Chief 
Eng.,  W.  A.  Sullivan;  F.  A.  Eng.,  Frank  Blum;  Rec. 
Eng.,  Chas.  Wilson;  Treas.  Eng.,  JohnK.  Etchison> 


Corliss  and  Slide  Valve  Engines. 
To  the  Editor  of  the  American  Engineer: 

Sib; — I  have  been  an  interested  reader  of  the 
controversy  betAveen  "Old  Slide  Valve"  and  his  as- 
sociates and  the  Corliss  men,  and  have  expected  to 
derive  some  benefit  from  it.  But  I  must  say  that  I 
have  not. 

It  seems  to  me  that  the  controversy  has  developed 
into  a  little  boys'  blowing  match.  "  You  dasen't 
knock  this  chip  off  my  shoulder,"  says  one,  and 
"you  dasen't  pull  the  leaf  out  of  my  hat,"  says  the 
other. 

And  talk  about  figures  and  cards!  I  don't  be- 
lieve that  either  party  could  figure  out  the  M.  E.  P. 
of  a  card,  unassisted,  to  save  their  jobs.  If  they 
can,  why  don't  they  do  so? 

And  one  thing  that  disgusts  me  more  than  any- 
thing else  is,to  have  one  say  "now  I  will  answer  his 
question  by  asking  another,"  and  then  go  off  on  a 
rambling  statement  that  does  not  bear  on  the  sub- 
ject at  all.  For  instance,  "Old  Reliable"  remarking 
that  as  Bro.  Corliss  had  gone  to  sea,  he  would  an- 
swer him  by  asking  a  question;  and,  for  the  life  of 
me,  I  can  find  no  question  in  all  the  rest  of  his  let- 
ter. But  he  goes  on  with  a  statement  about  the  re- 
spective engines  in  the  several  steamers  of  the 
Cunard  and  ColUns  lines.  And  then  he  tries  to 
make  himself,  and  us,  believe  that,  because  the 
Cunarders  have  had  slide  valves,  the  line  is  in  ex- 
istence to-day;  while  if  they  had  had  poppet  valves 
like  the  Collins  line  of  steamers,they  would  have  all 
been  lost  at  sea.    Fudge  and  nonsense ! 

Has  -'Old  Reliable"  ever  heard  of  a  steamship  be- 
ing lost  on  account  of  her  valve  giving  out?  That 
is  one  question,  and-here  is  another.  Does  "Old 
Reliable"  consider  that  the  Arctic  would  not  have 
collided  with  the  French  steamer  if  she  had  had 
slide  valves  that  took  four  men  and  a  pilot  s  wheel 
to  handle?  And  does  he  for  a  moment  think  that 
the  Pacific  was  lost  because  she  had  poppet  valves 
that  one  man  could  easily  handle?  Ah!  consistency, 
thou  art  a  jewel! 

I  wonder  if  "Old  Reliable"  really  thinks  that  they 
are  still  using  the  same  old  slide  valves  on  the 
Cunard  Line  steamers  they  used  50  years  ago?  And 
one  thing  more  I  would  like  to  ask  "Old  Reliable"  is 
if  he  knows  anything  about  the  valves  of  the  mod- 
ern ocean  steamers,  say  "City  of  Paris"  or  "City  of 
New  York,"  would  he  kindly  send  a  sketch  or  de- 
scription of  one  to  the  next  number  of  our  valuable 
paper?  And  I  think  if  he  would  inform  himself  a 
little  better,  he  would  find  out  that  the  Laclede 
Rolling  mill  shut  down  for  good,  for  the  same  rea- 
son that  over  a  hundred  other  mills  shut  down,  be- 
cause the  business  did  not  pay,  and  not  because 
their  engines  gave  them  trouble. 

Now,  dear  editor,  prick  those  old  wind  bags,  and 
if  there  is  anything  but  chaff  in  them  lets  have  it, 
if  not  give  your  space  to  more  valuable  matter. 
Yours,  with  long  suffering, 

a.  H.  K. 

Editor,  American  Engineer: — 

Sie:— I  have  been  very  much  interested  in  the 
controversy  of  the  Corliss  and  slide  valve  engines, 
and  I  would  say  that  if  all  "Old  Slide  Valve"  says 
is  true  I  am  away  off,  and  I  would  like  to  have  a 
few  points  from  him  as  to  how  to  run  a  slide  valve 
engine.  I  am  running  one  now,  and  I  have  been 
trying  to  get  my  employer  to  take  it  out,  and  put  a 
Corliss  in  its  place,  for  I  told  him  that  he  would 
save  40  per  cent  in  coal  by  so  doing;  and  I  believe 
he  will.  And  if  "Old  Slide  Valve"  is  such  a  firm 
believer  in  the  slide  valve  engine  and  knows  any 
one  in  his  vicinity  that  wants  a  good  slide  valve  en- 
gine 11x30,  in  first-class  condition,  they  can  get  it 
from  my  employer  very  cheaj). 

I  should  like  to  see  a  card  from  his  engine,  and 
also  those  figures  that  are  going  to  knock  the  Cor- 
liss engine  silly. 

CoBLiss  Engine, 


It  is  peculiar  that  the  faster  a  man  is  the  sooner 
age  will  overtake  him. 


(Continued.) 

City  and  State  subordinate  members,  plain  blue 
badge  plain  bar  with  name  and  number  of  couiicii, 
city  and  state,  A.  O.  of  S.  E.  at  top  of  ribbon. 
ARTICLE  XVII. 

CONHXIXUTION  AND  BY-LAWS. 

Oblioatoey. 
All  constitutional  provisions  contained  in  all  art- 
icles, sections  or  paragraphs  of  this  constitution 
and  by-laws  are  obligatory  in  every  sense  on  all 
grand  and  subordinate  councils  American  Order 
Steam  Engineers  and  all  grand  and  subordinate 
council  laws  in  contravention  or  conflict  herewith 
are  rendered  void  of  effect  and  illegal  in  enforce- 
ment or  if  enforced  are  acts  of  contumacy,  liable 
and  subject  to  proper  punishment. 

ARTICLE  XVIII. 

When  In  Foece. 
All  laws,  enactments  or  legislation  of  the  Su- 
preme Council  become  of  force  from  date  of  passage 
and  publication. 

ARTICLE  XIX. 

CEBTIPI  GATES. 

Subordinate  councils  shall  issue  certificates  to 
their  members.  The  grading  of  certificates  shall 
be  optional  with  the  subordinate  council  issuing 
the  same. 

ARTICLE  XX. 
MuTUiUj  Benefit. 

At  the  death  or  total  disability  of  a  member  of 
the  Order  in  good  standing,  every  member  of  the 
Order  shall  be  assessed  as  prescribed  by  the  Su- 
preme Council,  and  one  dollar  per  member  of  the 
Order  shall  be  paid  to  the  widow  or  heir,  a  sum  not 
exceeding  $2,000.00. 

In  case  of  total  diaabilily  a  member  shall  receive 
a  sum  not  exceeding  $2,000.00.  All  over  that 
amount  received  shall  be  placed  in  the  fund  for 
future  deaths. 

No  assessment  shall  be  made  if  there  is  enough 
money  in  fund  to  pay  the  benefit. 

ARTICLE  XXI. 
Communication. 
All  communications  from  Supreme,  grand  and 
subordinate  councils  must  be  on  official  letter- 
heads and  enclosed  in  official  envelopes  selected  by 
the  Supreme  Council. 

ARTICLE  XXII, 
Publication,  Feinting,  etc. 
Section  1.  Supreme  Council  shall  endorse  a 
weekly  papev  known  as  the  Amkeican  Engineer, 
an  associate  editor  shall  be  elected  by  the  Supreme 
Council.   It  shall  be  the  official  organ  of  the  Order, 
Sec.  2.  The  Supreme  Council  shall  have  printed 
all  matter  for  the  proper  work  of  the  Order  as  set 
forth  in  the  by-laws. 

Sec.  3.  All  grand  or  subordinate  councils  areposi- 
tively  forbidden  to  print  or  have  printed  any  of  the 
secret  work  of  the  Order. 

ARTICLE  XX III. 
SuPBEME  Delegates  Repoets. 
Supreme  delegates  written  reports  to  their  grand 
■councils,  or  to  the  subordinate  councils  under  the 
immediate  jurisdiction  of  the  Supreme  Council  are 
official  in  so  far  as  rendering  a  supreme  law  oi)er- 
ator  in  its  effect  prior  to  the  issuance  of  the  journal 
of  the  proceedings  or  general  orders  are  issued. 
When  said  general  promulgation  and  issuance  of 
the  journal  or  orders  if  differing  from  their  reports 
in  letter,spirit  or  construction,  it  (journal  or  orders) 
must  be  immediately  conformed  to  in  every  re- 
spect. 

ARTICLE  XXIV. 
Pass  Woed. 
The  supreme  chief  engineer  shall  have  exclusive 
rights  of  creation  and  promulgation  of  all  pass 
words,  proper  and  fitting  for  the  care  involved— to 
rescind, call  in  and  change  the  same  if  circumstances 
require  it  or  the  exigencies  of  the  case  warrant — 
prescribed  their  application  and  use. 
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ARTICLE  XXV. 
Annual  Ketuknh. 

Each  graud  council  under  the  control  of  the  fcju- 
preme  Council  as  also  all  subordinate  councils  in 
uny  state  or  territory  where  there  is  no  grand 
council  legally  at  work  or  properly  instituted,  shall 
make  out  annual  returns  of  its  work  and  business 
in  accordance  with  the  form  sent  or  delivered  to 
them  by  the  supreme  corresponding  engineer,  or 
other  proper  officer,  and  forward  the  same  with  the 
legal  dues  or  tax  from  that  body  to  the  Supreme 
Council  to  the  supreme  treasurer  engineer  on  or 
before  the  first  of  May  of  each  year,  a  copy  of  the 
report  must  be  forwarded  to  the  supreme  corres- 
ponding engineer,  or  in  default  thereof,  such  grand 
council  shall  forfeit  its  right  to  representation  at 
the  next  Supreme  Council. 

ARTICLE  XXVI. 
Appeals  and  Weits  of  Ebbob. 

Section  1.  All  appeals  and  writs  of  error  taken 
from  the  action  or  decision  of  a  grand  council  or 
subordinate  council  under  the  immediate  jurisdic- 
tion of  the  Supreme  Council  to  the  supreme  chief 
engineer,  but  in  all  cases  the  action  or  decision  of 
a  grand  or  subordinate  council  under  the  immedi- 
ate jurisdiction  of  tue  Supreme  Council,  shall  be 
final  and  conclusive  until  reversed  by  the  supreme 
chief  engineer,  and  his  action  or  decision  shall  be 
final  until  reversed  by  the  Supreme  Court  of  the 
Order,  on  appeals  of  prosecution  of  a  writ  of  error 
threfrom  as  hereinafter  provided. 

Se(J.  2.  An  appeal  may  be  taken  from  the  action 
or  the  decision  of  any  subordinate  council  under 
the  immediate  jurisdiction  of  the  Supreme  Council 
to  the  supreme  chief  engineer  by  any  member  of 
snch  subordinate  council,  or  by  any  other  person 
whose  rights  have  been  denied  by  such  action  or 
decision  upon  giving  notice  to  said  subordinate 
council  or  said  apiieal  within  two  weeks  from  and 
after  such  action  or  decision. 

Sec.  3.  With  the  consent  of  a  grand  council  an 
ai^peal  may  be  taken  by  any  subordinate  council  or 
member  under  its  jurisdiction  from  any  action  or 
decision  of  such  grand  council  to  the  supreme  chief 
engineer.  Provided,  however,  that  such  consent 
shall  not  be  necessary  when  a  suspended  or  dis- 
solved council  after  having  surrendered  to  its  graud 
council  all  its  effects,  books  and  property,  ajipeals 
from  such  decision,  and  provided  further  that  any 
such  action  or  decision  of  a  grand  council  where  is 
drawn  in  question  any  provision  of  the  constitu- 
tion or  any  enactment  or  authority  of  the  Supreme 
Council,  and  the  action  or  decision  is  against  the 
validity  of  such  provision,  enactment  or  autliority, 
may  be  examined  and  reserved  or  affirmed  by  the 
supreme  chief  engineer  upon  a  writ  of  error  to  the 
same  extent  as  could  have  been  done  upon  an  ap- 
peal legally  taken  from  such  action  or  decision. 

Sec.  4.  Such  writ  of  error  as  provided  for  by  the 
last  section  may  be  issued  by  any  upon  petition 
to  either  the  grand  chief  engineer  or  the  grand 
council,  the  action  or  decision  of  Avhich  is  sought  to 
be  removed,  the  supreme  chief  engineer  or  the  Su- 
preme Court  of  the  Order  in  the  case  provided  for 
iu  the  foregoing,  and  in  the  order  only  as  above 
named  in  this  section. 

Sec.  5.  Consent  of  the  grand  council  to  appeal 
must  be  obtained  at  the  same  session  at  which  the 
action  or  the  decision  from  Avhich  such  appeal  is 
sought  to  be  taken  was  had,  and  the  proper  record 
upon  such  appeal  must  be  transmitted  properly  at- 
tested to  the  sujireme  chief  engineer  within  sixty 
days  thereafter.  The  same  rules  shall  also  apply  in 
prosecution  of  a  writ  of  error. 

Sec.  6.  All  appeals  or  writs  of  enor  taken  from 
the  action  or  the  decision  of  the  supreme  chief  en- 
gineer by  grand  councils  or  officers  thereof  or  by 
officers  or  members  of  subordinate  councils  under 
the  immediate  jurisdiction  of  the  Supreme  Council, 
must  be  submitted  to  the  Supreme  Court  of  the 
Order  within  sixty  days  alter  such  decision  has 
been  rendered. 

Sec.  7.  The  Supreme  Council  may  also  adopt  such 
additional  rules  and  regulations  as  may  be  deemed 
necessary  and  proper  to  fully  carry  into  effect  the 
foregoing  provisions  of  the  article. 

ARTICLE  XXVIl. 
Deputy  Supreme  Chief— Honobs. 

Any  member  to  whom  a  commission  as  deputy 
supremo  chief  shall  be  issued  iu  any  slate  or  terri- 


tory where  the  Order  is  not  already  established  or 
if  so  where  no  grand  council  exists,  shall  be  enti- 
tled to  and  receive  the  rank  of  past  chief  engineer, 
and  if  in  a  territory  where  the  Order  exists,  and  a 
grand  council  is  instituted  while  he  is  in  charge 
thereof,  he  shall  be  entitled  to  and  receive  at  the 
hands  of  this  Supreme  Council  the  rank  and  grade 
of  past  grand  chief  engineer,  therefore,  except  as 
above  or  as  otherwise  provided  in  this  constitution 
the  grade  or  rank  of  past  chief  engineer  shall  not 
be  conferred  upon  any  past  chief  engineer  who  has 
not  served  as  grand  chief  engineer. 

ARTICLE  XXVIII. 
Deputy  Supreme  Chief  Engineer. 
All  past  grand  or  past  chief  engineers  of  full  rank 
regularly  autliorized  and  commissioned  by  the  su- 
preme chief  engineer  to  institute  grand  councils  or 
to  travel  under  his  instructions  to  exemplify  the 
work,shall  be  known.commissioned  and  styled  dep- 
uty supreme  chief  engineer. 

ARTICLE  XXIX. 
Expenses  of  Instituting. 

The  necessary  expenses  incident  to  traveling  to 
any  point  and  back  to  the  original  starting  point 
for  the  purpose  of  instituting  any  subordinate  or 
grand  council  by  a  deputy  supreme  chief^engineer, 
shall  be  .paid  by  the  council  instituted. 

Grand  or  subordinate  councils,  instituted  by  the 
supreme  chief  engineer  the  expenses  of  the  organ- 
izing shall  be  paid  by  the  Supreme  Council. 

ARTICLE  XXX. 
Rank  Credentials. 
All  members  having  passed  rank  removing  from 
one  jurisdiction  to  another  and  desiring  to  affiliate 
on  a  withdrawal  card  must  also  present  a  rank  cre- 
dential to  entitle  him  to  the  same. 

ARTICLE  XXXI. 
Ballot — Black  Balls. 
Grand  councils  may  legislate  in  their  local  law  to 
prescribe  that  one  black  ball  may  reject  in  case  of 
application  for  membership,  but  shall  not  increase 
the  same  to  more  than  as  prescribed  in  the  supreme 
maximum  of  two. 

ARTICLE  XXXII. 
Seals. 

All  grand  and  subordinate  councils  sh&ll  have  an 
appropriate  seal,  bearing  proper  devices  thereon, 
name,  number  and  location  of  the  council,  with  the 
date  of  institution  thereon,  a  good  copy  or  impres- 
sion of  which  shall  be  deposited  with  the  supreme 
recording  engineer. 

ARTICLE  XXXIII. 
Compile  Proceedings. 
It  shall  be  obligatory  on  all  grand  and  subordi  - 
nate  councils  of  this  Order  to  have  full  volumn  of 
the  Supreme  Council  proceedings  and  laws  as  is- 
sued, on  hand  for  ready  reference  in  law  or  usage 
points,  and  hereafter  any  and  all  new  subordinate 
councils  one  full  copy  or  set  of  Supreme  Council 
proceedings  shall  constitute  an  indispensible  part 
of  their  supplies,  to  be  sent  out  and  paid  for.  All 
sets  of  work,  etc.,  as  herein  enumerated  shall  con- 
stitute the  legal  numbers  to  be  issued  by  any  and 
all  grand  councils  or  officers  which  shall  neither  be 
added  to  nor  taken  from  by  them,  and  all  Avork  de- 
livered to  grand  and  subordinate  councils  or  officers 
ordering  the  same,  must  be  paid  for  on  date  of  de- 
livery, free  of  expense  to  the  Supreme  Council. 

ARTICLE  XXXIV. 
Elections— Supreme  Council. 
The  supreme  chief  engineer  and  supreme  first  as- 
sistant engineer  shall  be  elected  tri-annually,  and 
all  the  other  officers  bi-annually,  by  ballot.  A  ma- 
jority of  all  the  votes  present  shall  be  necessary  to 
constitute  a  choice.  In  case  of  a  tie  the  balloting 
shall  continue  until  a  choice  is  made.  The  name 
of  the  brother  receiving  the  lowest  number  of  votes 
at  each  balloting  shall  be  withdrawn.  Any  officer 
who  may  be  absent  at  the  time  of  installation,  un- 
less excused  by  the  Supreme  Council  or  by  sick- 
ness, his  office  shall  be  declared  vacant  and  another 
and  immediate  election  held  to  fill  the  vacancy,  but 
if  the  absent  officer  elect  has  been  excused,  or  is  ill, 
then  the  supreme  chief  engineer  may  be  empow- 
ered to  install  during  recess  at  his  convenience. 


ARTICLE  XXXV. 
Traveling  Cards. 
Traveling  cards  for  the  use  of  brethren  can  only 
be  used  or  recognized  when  procured  fiom  the  Su- 
Ijreme  Council,  and  are  of  the  prescribed  and  legal 
form  as  adopted  and  under  its  restrictions,  made 
for  general  or  special  use  by  grand  council  and 
from  them  spread  to  the  subordinate  councils  for 
issuance  to  members,  except  it  be  where  no  grand 
council  exists,  or  recognized  by  the  Supreme  Coun- 
cil, and  in  such  cases  from  the  deputy  supreme 
chief  engineer  in  charge  of  said  state. 

ARTICLE  XXXVI. 
Regalia. 

All  supreme,  grand  or  subordinate  council  officers 
appearing  in  the  prescribed  badge  of  the  Order  in- 
dicative of  their  rank  and  wearing  the  proper  and 
prescribed  official  badge  on  the  left  breast — or 

All  past  supreme,  grand  or  subordinate  council 
officers  appearing  wearing  the  proper  prescribed 
past  official  badge  on  left  breast — or 

Any  and  all  members  appearing  with  a  members' 
badge  on  the  left  breast,  shall  be  considered  in  full 
and  complete  regalia  for  all  council  meetings  or 
sessions  proposed,  being  entitled  to  admission  to 
and  seat  within  any  council  of  the  Order,  (if  other- 
wise qualified  and  entitled  to  admission)  wherever 
existing. 

ARTICLE  XXXVII. 

Suspension  of  Council. 
The  Supreme  and  each  grand  council  may  pro- 
vide for  and  otder  the  revocation  of  any  or  all  dis- 
pensations or  charters  and  suspensions  of  subordi- 
nate councils  under  their  j  urisdiction  for  violations 
of  this  constitution.  Supreme  Council  Order  enact- 
ments, legislation  or  decisions  or  their  grand  coun- 
cil constitutional  provisions,  local  laws,  or  grand 
chief  engineer's  official  mandates  during  recess. 
ARTICLE  XXXVIII. 
Teems. 

A  term  of  the  Supreme  Council  shall  be  two  years 
and  the  terms  of  subordinate  councils  working  im- 
mediately under  the  control  of  the  Supreme  Coun- 
cil shall  be  one  year  and  the  term  of  subordinate 
council  working  under  the  control  of  grand  coun- 
cils' shall  be  remitted  to  the  several  grand  jurisdic- 
tions— provided  that  no  term  of  the  subordinate 
council  shall  be  less  than  six  months. 

ARTICLE  XXXIX. 
Amendments. 

No  alterations  or  amendments  to  the  Constitution 
of  the  Supreme  Council  shall  be  made  unless  pre- 
sented at  a  regular  session. 

They  must  bear  the  seal  of  the  grand  council  and 
the  signature  of  the  grand  chief  engineer  of  the 
state  from  which  they  emanate. 

In  fctates  where  no  grand  council  exists  they  may 
be  submitted  through  the  deputy  supreme  chief 
engineer  in  charge.  All  amendments  shall  lay  over 
for  two  years.  Then  if  two -thirds  of  the  Supreme 
Council  shall  vote  in  favor  thereof  it  shall  become  a 
lavf— Provided  that  no  change  shall  be  made  in  the 
written  or  unwritten  Avork  unless  the  same  lay  over 
for  one  session.  Nor  then  unless  four-fifths  of  the 
delegates  concur  therein — Provided  always,  how- 
ever, that  the  Supreme  Council  shall  have  the  power 
to  exercise  a  special  prerogative  to  alter  or  amend 
any  part  or  portion  of  the  foregoing  Constitution 
by  unanimous  consent — whenever  the  interests  of 
the  Order  so  demand. 

(A  true  copy).        Jeffebson  Young,  Jr., 

S.  C.  Engr. 

Chas.  E.  Jacks,  S.  R.  Engr. 


EAGLE  COUNCIL  NO.  7,  OHIO. 

Eagle  Council  No.  7,  A.  O.  S.  E.,  of  Cincinnati, 
Ohio,  was  organized  September  15,  by  Franks. 
Neal,  Grand  Chief  of  Ohio,  who  then  installed  the 
members  and  officers.  The  names  of  chief  and  cor- 
responding engineers  are  in  the  Directory,  (p.  VI.) 


It  has  been  calculated  that  the  electro- motive 
force  of  a  bolt  of  lightning  is  about  3,500,000  volts, 
the  current  about  14,000,000  amperes  and  the  time 
to  be  about  1-20.000  part  of  a  second.  In  such  a 
bolt  there  is  an  energy  of  2,450,000,000  watts,  or  3,- 
284,182  horse -power. 
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CONDITION    OF    WORKINGMEN     IN  MICH 
IGAN. 

Tlie  following  statement  Las  been  publislied  m 
the  Scientific  American,  and  other  contemporaries, 
and  it  is  of  special  interest  to  the  American  Order  of 
Steam  Engineers. 

The  Bureau  of  Labor  and  Statistics  of  the  State 
of  Michigan  has  just  completed  a  most  interesting 
investigation.  A  personal  canvass  has  been  made 
of  8,838  -workmen  in  201  shops  and  manufacturing 
institutions  in  V.5  villages  and  cities.  The  indus- 
tries covered  in  the  investigation  were  manufactur- 
ies  of  agricultural  implements  and  iron-workirg 
establishments,  and  the  information  was  obtained, 
not  by  sending  out  blanks  nor  by  special  canvassers 
but  by  the  regular  employes  of  the  Bureau  of  Labor, 
who  visited  each  workman  in  person  and  secured 
the  facts  desired.  When  it  was  necessary  each 
question  was  fully  explained  to  the  person  inter- 
rogated, in  order  to  place  him  in  a  position  to  give 
an  honest  and  intelligent  answer. 

In  the  industries  canvassed  the  best  of  feeling  is 
reported  as  existing  between  the  workmen  and 
proprietors.  With  the  exception  of  the  carpenters* 
strike  in  Detroit,  there  were  no  serious  labor 
troubles  in  Michigan  in  1890,  and  the  good  feeling 
now  prevailing  promises  to  continue. 

Of  the  8,838  employes,  57  per  cent,  were  born  in 
the  United  States  and  43  per  cent,  in  foreign  coun- 
tries. The  total  amount  of  earnings  for  the  year 
was  $4,127,591.20,  average  per- man  $467.02.  The 
lowest  annual  wages  was  $312.46,  and  the  highest 
$653.54.  The  average  weekly  wages  of  married  men 
is  $11.50,  single  men  $8.12,  all  employes  in  the  can- 
vass taken  together,  both  married  and  single,  $10.06 
per  week,  or  $1,671  per  day. 

There  is  no  "child"  labor  in  the  industries  can- 
vassed, but  235  boys  are  employed  between  11  and 
15  years  of  age.  According  to  law,  all  boys  under 
14  years  of  age  are  prohibited  from  working  more 
than  9  hours  a  day  and  must  attend  school  4  months 
in  the  year.  The  total  family  expenses  for  the  year 
is  given  at  $2,.550,521.  making  per  capita  $122.48. 
Scotchmen,  Englishmen,  and  Americans  in  the 
order  named  are  the  best  livers,  and  have  the  high- 
est per  capita  of  family  expenses.  The  Polandere 
and  Germans  spend  the  least  money. 

Two  thousand  three  hundred  and  twenty-eight 
employes  own  homes,  of  which  2,242  are  married 
men,  the  percentage  of  married  men  owning  their 
own  homes  being  46.  The  Germans  are  the  home- 
owning  nationality.  The  percentage  of  those  who 
own  their  house  and  lot  is  37,  Hollanders  35  per 
cent..  Irishmen  33  per  cent.,  Scotchmen  30  per 
cent.,  Polander.s  28  per  cent.,  Englishmen  25  per 
cent.,  Americans  22  per  cent.,  and  Canadians  18  per 
cent.  The  total  value  of  homes  is  $3,055,065— which 
give  an  average  value  for  each  home  of  $1,312.70. 

One  thousand  three  hundred  and  forty-two  homes 
are  mortgaged,  which  is  58  per  cent.  The  total 
vame  of  the  mortgaged  homes  is  $1,630,360,  amount 
of  mortgages  $614,485,  which  is  37  per  cent,  of  the 
valuation.  In  the  towns  and  cities  outside  of  De- 
troit the  average  age  of  those  who  own  homes  and 
have  them  paid  for  is  41  years. 

The  average  weekly  wages  of  those  employes  out- 
.side  of  Detroit  who  own  homes  upon  which  there  is 
no  incumbrance  is  $12.29. 

During  the  year  1890,  1,390  employes  made  pay- 
ments and  improvements  upon  homes  amounting 
to  $175,470,  and  2,477  saved  $329,880  in  money;  264 
of  the  1,390  who  made  payments  and  improvements 
on  homes  also  saved  money  and  are  included  in  the 
2,477  above  stated.  The  total  number  of  persons 
who  saved  something  during  the  year,  including 
payments  and  improvements  upon  homes  and 
money,  is  3,603,  which  is  40  per  cent,  of  the  total 
employes  canvassed. 

The  total  present  worth  of  7,474  employes  (1,364 
not  reporting)  is  $3,461,164,  average  $950.98.  Eighty- 
eight  employes  are  reported  to  be  worth  over 
$5,000. 

Two  thousand  one  hundred  and  sixteen  workmen 
carry  life  insurance,  which  is  23  per  cent,  of  the 
total  employes.  In  Battle  Creek  51  per  cent,  of  the 
lives  of  the  workmen  are  Insured,  and  the  amount 
for  which  all  the  workmen  canvassed  are  insured  is 
$1,945,706;  average  $1,488.80.  Two  thousand  two 
hundred  and  forty- three,  or  25  per  cent,  of  total 
employes  belong  to  benefit  societies  paying  an  av- 
erage weekly  sick  benefit  of  $6,41. 


One  thousand  and  forty-six  foreigners  brought 
money  with  them  Avhen  they  came  to  the  United 
States  amounting  to  $176,3.54;  average  $1P8.57. 
Total  present  worth  of  foreigners,  3,293  reporting, 
$2,693,610;  average  $817.98-  Total  increase  over  the 
entire  amount  brought  to  this  country,  1527  per 
cent. 

Three  thousand  six  hundred  and  twenty-seven 
persons  own  sewing  machines,  which  is  09  per  cent, 
of  those  who  support  families.  One  thousand  eight 
hundred  and  seventy-five  own  musical  instruments, 
which  is  21  per  cent,  of  total  employes.  Number 
of  musical  instruments  owned,  2,046,  of  which  709 
are  organs,  314  pianos,  and  299  violins. 

There  were  found  to  be  5,949  persons  who  took 
newspapers  and  magazines,  which  is  67  per  cent,  of 
all  the  employes  canvassed.  In  the  city  of  Tecumseh 
87  per  cent,  of  the  employes  covered  by  the  inves- 
tigation take  newspapers  and  magazines.  The 
number  of  newspapers  and  magazines  taken  among 
the  8,838  workmen  is  9,924,  as  follows:  Dailies  5,103, 
or  51  per  cent;  story  papers  443,  or  4  per  cent; 
magazines  343,  or  3  per  cent.  Only  about  5  per 
cent,  of  the  workmen  cannot  read  or  write. 

Among  the  questions  asked  the  workmen  by  the 
representatives  of  the  Labor  Bureau  was  this:  "Has 
your  labor  organization  been  of  any  financial  ben- 
efit to  you?"  and  only  1,212  persons  were  willing  to 
reply  to  the  question,  778.  or  64  per  cent,  of  these 
answering  yes,  and  334,  or  35  per  cent,  saying  no. 

Two  thousand  four  hundred  and  twenty-one  men, 
or  25  per  cent,  work  at  hand  work,  and  5,816,  or  65 
per  cent,  at  machine  work,  and  601,  or  6  per  cent, 
at  both. 


TO  COLOEADO  VIA  BUKLINGTON  KOUTE. 


ONLY  ONE  NIGHT  ON  THE  BOAD. 

Leave  Chicago  at  1:00  P.  M.,  or  St.  Louis  at  8:25 
A.  M.,  and  arrive  Denver  6:15  P.  M.  the  next  day. 
Through  Sleepers,  Chair  Cars  and  Dining  Cars. 
All  Railways  from  the  East  connect  with  these 
trains  and  with  similar  trains  via  Burlington  Route 
to  Denver,  leaving  Chicago  at  6:10  P.  M.,  St.  Louis 
8:15  P.  M.,  and  Peoria  at  3:20  P.  M.  and  8:00  P.  M. 
All  trains  daily. 

Tourist  tickets  are  now  on  sale,  and  can  be  had 
of  ticket  agents  of  all  roads  and  at  Burlington 
Route  depots  in  Chicago,  Peoria  and  St.  Louis. 

There  is  no  better  place  than  Colorado  for  those 
.seeking  rest  and  pleasure. 


TRAINED    AND   EXPERIENCED  ENGINEERS. 


Every  now  and  then  some  young  man  seeking  a 
vocation  in  life  asks  us  whether  or  not  we  would 
recommend  a  thorough  training  at  a  technical 
school  as  a  necessary  preliminary  to  entering  some 
one  of  the  many  branches  of  engineering,  says  En- 
gineering News,  which  goes  on  to  say: 

Many  ingenious  arguments  are  advanced  in  favor 
of  combining  study  with  practice  in  the  field  or 
work  shop,  and  many  names  famous  in  the  annals 
of  engineering  are  quoted  as  belonging  to  men  who 
have  literally  risen  from  the  ranks,  men  like  the 
elder  Stephenson,  Telford  and  Smeaton  and  the 
bulk  of  American  civil  engineers  connected  with 
the  infancy  of  engineering  in  the  United  States.  It 
is  argued  that  study  combined  with  experience  is 
more  efficient,  and  that  facts  gathered  in  practice 
teach  more  than  dull  books  conned  in  a  school- 
room. 

In  answer  to  the  query  above,  we  most  emphatic- 
ally recommend  the  most  thorough  scientific  and 
general  education  at  the  best  technical  school 
available  as  an  absolutely  necessary  preliminary 
step  to  successful  practice  in  any  branch  of  engin- 
eering. The  time  has  passed  for  self-teaching,  and 
Stephensons,  Telfords  and  Smeatons  are  rare  in 
this  day.  Some  young  men,  by  reason  of  natural 
qualifications,  untiring  labor  and  personal  chance 
or  opportunity,  may  succeed  in  spite  of  the  lacking 
early  technical  training.  But  these  same  men 
would  have  advanced  more  rapidly  and  risen  higher 
had  they  had  the  opportunities  referred  to.  The 
modern  science  of  engineering  is  too  broad,  Its  de- 
tail too  intricate  and  its  progress  too  rapid  for  the 
untrained  mind  to  keep  pace  with  it;  and  educa- 
tion in  those  who  adopt  engineering  as  a  profession 
if  so  general  and  the  schools  are  now  so  well  equip- 
ped In  teachers  and  apparatus,  that  even  a  phenom- 


enally bright  young  man  who  starts  out  without 
these  advantages  will  find  himself  sorely  handicap- 
ped in  the  race  for  preferment.  He  may  succeed, 
and  some  do  succeed,  but  it  is  uphill  work  and  a 
waste  of  useful  energy. 

Engineering  is  a  many-sided  profession,  in  the 
first  place,  and  is  utterly  unlike  its  elder  profes- 
sional brothers  in  this  respect.  It  enters  in  some 
of  its  many  I)ranche8  into  our  very  life;  it  means 
modern  progress  in  the  world,  and  without  it  civil- 
ization would  stop.  Engineers — not  divines,  law- 
yers or  doctors — are  entitled  practically  to  all  the 
credit  for  the  phenomenal  material  advance  made 
in  the  civilized  world  in  the  last  century,  or  even  in 
the  last  half  century,  that  spans  an  era  of  develop- 
ment far  surpassing  in  its  scientific  achievements 
any  equal  period  in  the  world's  history.  It  is  the 
engineer — civil,  mechanical,  hydraulic,  sanitary 
mining  or  electrical — that  has  created  our  railways 
and  canals,  built  our  steamships  and  battle-ships, 
brings  wholesome  water  to  our  doors,  and  sets 
thousands  of  spindles  whirring  by  water  power; 
drains,  builds  and  paves  our  cities;  improves  the 
homes  of  rich  and  poor;  turns  our  metals  into  fin- 
ished products,  and  sets  space  and  time  at  defiance, 
and  lights  our  cities  and  carries  their  people  by  the 
power  derived  from  the  electrical  current.  In  fact, 
it  is  hard  to  say  what  an  engineer  is  not,  or  what  he 
may  not  be  called  upon  to  do. 

Under  these  conditions  it  is  naturally  very  diffi- 
cult lor  either  the  young  man,  or  his  parents,  to  de- 
cide which  of  the  many  distinct  paths  of  engineer- 
ing it  is  best  for  him  to  enter;  in  which  one  he 
would  be  most  likely  to  succeed.  It  is  just  here 
that  the  technical  school,  as  now  organized,  has  its 
real  value,  as  an  indicator  of  the  best  course  to 
pursue.  It  is  true  that  some  of  these  schools  are 
intended  to  train  men  for  special  branches  of  en- 
gineering, civil,  mechanical,  electrical,  etc. ;  but  as 
a  rule  the  earlier  courses  of  these  institutions  have 
for  their  purpose  the  develojiment  of  the  natural 
endowments,  and  do  this  by  a  general  course  of  sci- 
entific training  that  is  common  to  all  branches  of 
the  profession,  and  essential  as  a  foundation  for  any 
special  branch.  The  work  shop,  the  laboratory  and 
practice  in  the  field  now  go  hand  in  hand  with  the- 
oretical teaching,  and  if  the  student  has  any  natu- 
ral inclination  toward  any  special  field  of  applied 
science,  the  fact  is  soou  made  evident  to  himself 
and  to  his  teachers.  With  the  direction  once 
pointed  out,  it  is  then  easy  to  find  and  foliow  to 
any  end  the  path  in  life  for  which  he  is  best  fitted, 
and  in  which  the  student  and  the  man  is  most 
likely  to  succeed.  To-day  there  are  schools  for  the 
advanced  student  in  any  one  of  the  special 
branches  of  engineering  that  he  may  select,  and 
the  amount  of  knowledge  gained  before  he  com- 
mences to  practice  depends  purely  upon  his  own 
mental  capacity  and  power  for  work. 

But,  say  some  young  men,  all  this  higher  educa- 
tion costs  money  and  we  have  not  got  it.  Then  our 
honest  advice  is,  seek  some  other  field  of  work 
where  a  technical  training  is  not  necessary.  There 
are  altogether  too  many  self-taught  engineers  in 
the  field  now  in  this  country  and  in  every  section  of 
the  United  States  evidence  can  be  found  of  their 
honestly  intended  but  faulty  work.  Any  young 
man  can  enter  an  engineer  corps,  learn  to  drive 
stakes,  pull  a  chain  and  run  a  level  or  transit  in 
time.  By  force  of  circumstances,  opportunity  or 
personal  influence  among  the  controlling  spirits  of 
a  corporation,  he  may  finally  succeed  to  a  position 
of  some  responsibility,  and  he  then  usually  assumes 
that  he  is  a  full  fledged  civil  engineer.  So  he  is  as 
far  as  the  duties  we  have  first  enumerated  are  con- 
cerned, and  he  may  do  all  of  these  well.  But  this 
is  not  civil  engineering;  it  is  scarcely  worthy  of  be- 
ing called  the  A  B  C  of  the  art.  Telford  defines 
engineering  as  "the  art  of  directing  the  great 
sources  of  power  in  nature  for  the  use  and  conveni- 
ence of  man."  To  realize  this  definition  the  en- 
gineer must  be  well  trained,  he  must  know  what 
other  engineers  have  done,  be  mentally  equipped 
so  that  he  can  follow  their  line  of  reasoning,  profit 
by  their  experience,  and  be  enabled  to  think  and  to 
plan  for  himself.  He  must  know  many  things  and 
know  them  well,  and  to  obtain  this  information  the 
technical  school,  with  its  trained  and  experienced 
staff  of  teachers,  its  laboratories,  its  work  shops  and 
its  facilities  for  experiment  and  original  research  is 
essential. 
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Engineering  is  a  profession  of  emergencies;  the 
unexpected  thing  is  always  turning  up  and  the  en- 
gineer must  be  ready  to  meet  them,  and  to  meet 
them  at  once.  He  is  often  so  situated  that  the  best 
library  of  reference  obtainable  with  money  is  of  no 
avail,  for  it  is  inaccessible  when  wanted  and  time 
to  consult  is  lacking.  Vast  interests  or  human  life 
may  depend  upon  what  work  he  performs  within  a 
few  hours,  and  to  perform  this  work  he  must  first 
know  what  to  do  and  how  to  do  it.  It  may  be  that 
he  meets  a  difficulty  that  is  unique  in  its  way,  or,  if 
it  has  happened  to  other  engineers,  the  methods 
pursued  are  unrecorded.  But  if  he  is  well  ground- 
ed in  the  leading  principles  of  his  profession,  has  a 
broad  grasp  on  the  field  of  engineering  knowledge, 
has  gained  wisdom  by  the  emergency  experieu  ce  of 
other  engineers,  even  in  other  fields,  and  above  all 
is  sure  of  himself,  he  will  quickly  devise  some  way 
out  of  the  scrape  and  gain  renown  and  advance- 
ment for  himself— though  this  latter  does  not  al- 
ways follow  in  this  selfish  8ge. 

The  timid  engineer,  who  has  no  capital  but  the 
scanty  knowledge  he  has  picked  up  in  the  intervals 
of  a  busy  life,  may  attempt  to  do  something  under 
these  circumstances  of  danger,  and  he  may  possess 
sufficient  force  of  character  to  put  his  plans  into 
execution.  But  he  usually  does  the  wrong  thing, 
commences  at  the  wrong  end,  puts  his  props  in  the 
wrong  place  and  generally  bungles.  And  when  he 
has  time  to  hunt  up  authorities  he  appropriates  a 
formula  without  understanding  its  limitations  or 
controlling  conditions,  and  builds  upon  a  founda- 
tion of  mental  sand,  so  to  speak,  and  is  profession- 
ally a  failure.  It  is  true  that  some  one  else  usually 
pays  for  his  blunders;  but  as  long  as  the  employers 
of  engineers  are  short  sighted  enough  to  intrust 
their  work  to  the  cheapest  man  who  styles  himself 
an  engineer,  we  certainly  can  not  say  that  we  are 
sorry  for  them.  Corporations  themselves  are  to-day 
mainly  responsible  for  any  bad  work  performed  on 
their  properties,  for  the  reason  that  to-day  compe- 
tent, trained  and  experienced  engineers  can  always 
be  secured  if  the  employer  makes  the  attempt  to 
seek  them  out  and  has  the  wisdom  to  pay  for  the 
best  talent  the  work  in  question  will  demand.  In 
brief,  the  real  engineer  of  modern  times,  to  what- 
ever branch  of  the  profession  he  may  belong,  is  not 
born  an  engineer,  nor  does  he  grow,  as  Topsy  grew 
to  be  an  engineer.  He  must  be  made;  and,  like 
any  other  good  machine,  the  finer  the  original  ma- 
terial, the  more  perfect  the  workmanship  and  the 
more  care  used  in  adapting  all  the  parts  to  the  duty 
to  be  performed,  the  more  certain  and  satisfactory 
will  be  the  results  obtained.       *       *      *  * 

Bnt  while  the  young  engineer  should  be  well  ed- 
ucated and  well  trainea,  strong  of  limb,  full  of 
energy,  brave  and  just,  it  is  yet  proper  to  say  that 
the  posiession  of  all  this  training,  combined  with 
the  other  qualities,  does  not  necessarily  make  an 
engineer.  He  must  add  to  this  years  cf  hard,  prac- 
tical experience  and  always  remember  that  there  is 
no  royal  road  to  success  in  his  chosen  profession. 
Many  yonng  men  who  have  carried  oft'  the  prizes  of 
their  college  course  and  have  graduated  with  all  the 
honors,  forget  this  and  at  first  feel  disappointed  be- 
cause they  are  barred  out  from  the  higher  walks  in 
their  branch  of  science.  But  if  the  right  stuff  is  in 
them  they  soon  recover  and  realize  the  fact  that 
technical  schools  do  not  turn  out  engineers,  but 
only  young  men  more  or  less  thoroughly  equipped 
for  rapidly  gaining  the  practical  knowledge  that  is 
only  obtained  outside  of  schools.  What  they  have 
gained  in  the  schools  is  the  ability  to  better  think 
for  themselves  and  better  appreciate  and  weigh  the 
experience  that  must  come  later,  and  this  ability  is 
worth  all  the  time  and  hard  work  it  has  cost. 
Work  alone  makes  the  really  great  engineer;  but  if 
a  man  has  to  waste  his  time  in  picking  up  in  twenty 
years  or  more  of  self- tuition  what  he  might  have 
gained  in  a  four  or  five  years'  course  of  technical 
training,  when  his  brain  was  yet  young  and  recept- 
ive, he  will  rarely  pass  beyond  the  middle  stage  of 
professional  rank. 


What  word  is  that  composed  of  five  letters  from 
which  if  you  take  two  one  remains? — Stone.  Take 
off  the  s-t  leaves  o-n-e  (02e)  See? 


A  camel  is  said  to  be  the  most  ill  tempered  thing 
in  the  world:  it  always  has  its  back  up. 


TO  A  WATER-LILY. 


As  idly  floatest  in  thy  crystal  dish. 

Nor  reck'st  the  griefs  nor  joys  of  changeful  life, 
Its  glitt'ring  triumphs  nor  disheart'ning  strife. 

How  oft  my  heart  hath  framed  the  ardent  wish 
That  it,  like  thee,  might  bask  this  life  away, 
Lulled  to  soft  dreams  by  the  sweet  roundelay 

Of  whip-poor-will,  and  eke  the  soft-breathed  sigh 
Of  gently  crooning,  balmy  summer  breeze. 
That  thro'  the  glinting  leafy  em'rald  trees 

Wafts  to  our  ears  its  mournful  lullaby. 

The  mists  of  Lethe  then  would  damp  my  brow — 
Forget  each  tender  glance,  each  f alse-lipp' d  vow ! 

K.  C.  Taplet. 

From  Frank  Leslie's  Weekly,  Sept.  5th. 


BUSINESS  TRANSACTIONS. 


The  Almy  Water  Tube  Boiler  Co.  of  Providence,  R.  L. 
has  done  during  the  past  year  a  very  Batisfactory  amount 
of  business.  The'r  patent  sectional  water  tube  boiler  has 
given  efiBcient  service  to  the  UBers.  They  liave  had  no 
complaints.  This  boiler  in  every  case  has  yielded  re- 
sults equal  to  and  often  beyond  what  has  been  claimed 
for  it.  Their  boilers  for  marine  work  are  in  some  of  the 
fastest  steam  yachts  on  the  Atlantic  coast,  in  various 
passenger  steamers,  and  has  been  placed  in  U.  S.  torpedo 
boat  Stiletto.  Their  boilers  for  stationary  work  have 
given  equally  satisfactory  results,  and  are  being  used  for 
power  in  factories,  coal  elevators,  draw  bridges,  for  heat- 
ing public  institutions,  and  in  latge  manufacturing  es- 
tablishments, as  emergency  boilers  for  fire  pumps,  being 
for  this  purpose  able  to  raise  steam  in  equal  time  with 
fiist-class  steam  fire  engines.  They  are  a  great  success. 
Experts  having  pronounced  them  the  best  sectional 
water  tube  boilers  on  the  market. 


NEW!  NEW! 

FOB  MANTTFACTURERS. 

Who  wants  to  buy  a  small  new  machine  for  imitation 
and  exploration  in  America.  Sole  machine  in  the  world 
of  first  necessity  for  manufacturers  of  chocolate,  and  pat- 
ented only  in  Europe.  Please  address  offers,  if  possible 
in  German,  to  C.  N.  27850,  care  Rudolf  Mosse,  Berlin,  R. 
W.  (Germany). 


American  Agricultubal  Machines  Wanted. 

A  German  wholesale  firm,  with  English  and  Ger- 
man references,  dealing  in  agricultural  machines, 
wishes  to  buy  for  cash  American  agricultural  ma- 
chines of  latest  and  approved  construction  and  in- 
vites cheapest  offers  to  be  forwarded  to  F.  A.  7071, 
care  of  Rudolf  Mosse,  Berlin,  S.  W.  (Germany), 


CHICAGO,  MILWAUKEE  &  ST.   PAUL  RAIL- 
WAY. 

Electric  Lighted  and  Steam  Heated  Vestibuled  Trains, 
with  Westinghouse  Air  Signals,  between  Chicago,  St. 
Paul  and  Minneapolis,  daily. 

Electric  Lighted  and  Steam  Heated  Vestibuled  Trains 
between  Chicago,  Council  BluflEs  and  Omaha,  daily. 

Through  Vestibuled  Sleeping  Cars,  daUy,  between  Chi- 
cago, Butte,  Tacoma,  Seattle,  and  Portland,  Ore. 

Solid  Trains  between  Chicago  and  principal  points  in 
Northern  Wisconsin  and  the  Peninsula  of  Michigan. 

Daily  Trains  between  St.  Paul,  Minneapolis  and  Kan- 
sas City  via  the  Hedrick  Route. 

Through  Sleeping  Cars,  daUy,  between  St.  Louis,  St. 
Paul  and  Minneapolis. 

The  finest  Dining  Cars  in  the  World. 

The  best  Sleeping  Cars.  Electric  Reading  Lamps  in 
Berths. 

6,100  miles  of  road  in  Illinois,  Wisconsin,  Northern 
Michigan,  Iowa,  Minnesota,  Missouri,  South  Dakota 
and  North  Dakota. 

Everything  First-Class. 

First-Olass  People  patronize  First-Class  Lines. 
Ticket  Agents  everywhere  sell  Tickets  over  the  Chi- 
cago, Milwaukee  and  St.  Paul  Railway. 


A  Mechanical  Engineer  having  had  a  large  experience 
in  a  wide  variety  of  engineering  work,  and  possessing  a 
high  degree  of  ability  in  designing,  estimating,  super- 
vision and  economical  management,  desires  engagemen  . 
ddress  "A  E,"  Box  589,  Ravenswood,  111. 


Map  of  the  United  States. 

A  large,  handsome  map  of  the  United  States,  moun- 
ed  and  suitable  fof  ofiSce  or  home  use,  is  issued  by 
the  Burlington  route.  Copies  will  be  mailed  to  any 
address  on  receipt  of  12  cents  in  postage  by  P.  S. 
EusTis,  Geu'l  Paerf.  Agent,  0..  B.  *  Q.  R.  R.,  Chicago,  111. 


An  Opening.— A  chief  engineer  of  three  years'  expe- 
rience in  southwest  Virginia,  east  Tennessee  au<3  North 
Carolina  would  like  to  meet  one  or  two  bright  men  with 
1100.000  each  who  could  complete  15  mUes  of  railroad  on 
which  $60,000  cash  has  been  expended  for  grading  this 
season .  The  present  company  are  local  men  who  have 
run  out  of  cash,  but  the  project  is  as  good  as  ever,  and 
the  opportunity  now  occurs  to  take  advantage  of  their 
misfortune.  No  debts  are  owing,  no  bonds  have  been  Is- 
sued, and  about  $1.50,000  of  local  bonuses  are  promised. 
The  inducements  to  take  hold  are:  when  built  this  rail- 
road will  inevitably  be  required  by  tha  projected  exten- 
cion  of  a  present  large  system;  it  will  pay  handsomely 
from  the  start;  and,  best  of  all,  large  mineral  and  timber 
properties  can  now  be  secured  cheaply,  whose  value 
would  be  greatly  increased  by  the  completion  of  this  rail- 
road. 

I  have  no  money  and  no  financial  connections,  but  have 
this  opportunity  and  can  give  the  highest  professional 
references.  Address  Chief  Engineer,  P.  0.  Box  360,  Bris- 
tol. Tenn. 


CONTRACTS  OPEN. 


United  States  Engineer  OflBce,  34  West  Congress 
street,  Detroit,  Mich. ,  September  19,  1891.  Sealed  pro- 
posals. In  triplicate,  will  be  received  at  this  ofiBce  until  2 
o'clock  p.  m.,  October  19,  1891,  and  then  opened:  For 
furnishing  ten  gate  anchorages  for  the  800  feet  Took  at 
St.  Mary's  Palls  Canal,  Michigan.  Preference  will  be 
given  to  materials  of  domestic  production  or  manufact- 
ure, conditions  of  quality  and  price  (Import  duties  in- 
cluded) being  equal.  Attention  Is  Invited  to  Acts  of  Con- 
gress, approved  February  26,1885,  and  February  23, 1887, 
vol.  23,  page  332,  and  vol.  24,  page  414,  Statutes  at  Large. 
The  government  reserves  the  right  to  reject  any  or  all 
proposals;  also,  to  waive  any  Informalities.  For  further 
information  apply  at  this  oflBce.  O.  M.  PoE,  Colonel 
Corps  of  Engineers,  Bvt  Brig.  General,  U.  S.  A. 


Building  Materials. — Sealed  proposals  will  be  re- 
ceived at  the  office  of  the  Supervising  ArchItect,Trea8ury 
Department,  Washington,  D  C,  until  the  9th  day  of  Oc- 
tober, 1891 ,  for  all  the  labor  and  materials  required  for 
the  excavation,  concrete  foundations,  stone  and  brick 
work,  iron  and  wood  floor  and  roof  construction,  roof 
covering,  etc. ,  of  the  U.  8.  Post  OSBce  building  at  Jack- 
son, Mich. ,  in  accordance  with  the  drawings  and  spcifica- 
tions,  copies  of  which  may  be  had  at  this  office.  Each 
proposal  must  be  accompanied  by  a  certified  check  for 
not  less  than  2  per  cent,  of  the  amount  of  proposal.  Pro- 
posals must  be  sealed  and  marked  "Proposals  for  Exca- 
vation, Concrete  Foundations,  Stone  and  Brick  Work, 
Iron  and  Wood  Floor  and  Roof  Construction,  Roof  Cover- 
ing, etc.,  for  the  U.  8.  Post  Office  Building  at  Jackson, 
Mich.,"  and  addressed  to  W.  J.  Edbrooke,  Supervising 
Architect. 


Steam  Heating  and  Ventilating  Apparatus. — 

Sealed  proposals  will  be  received  at  the  office  of  the  Su- 
pervising Architect,  Treasury  Department,  Washington, 
D.  C,,  until  the  9th  day  of  October,  1891,  for  all  the  labor 
and'materials  required  for  putting  in  place  complete  the 
low  pressure,  return  circulation,  steam  heating  and  ven- 
tilating apparatus  for  the  United  States  Post  Office  build- 
ing at  Kalamazoo,  Mich.,  in  accordance  with  drawings 
and  specifications,  copies  of  which  may  be  had  at  this 
office.  Bids  will  also  be  considered  for  any  other  system 
of  heating  and  ventilating  in  lieu  of  the  above,  and  par- 
ties proposing  to  supply  such  must  submit,  with  their 
proposal,  plans  and  full  specification  for  same.  Each  bid 
must  be  accompanied  by  a  certified  check  for  a  sum  not 
less  than  2  per  cent,  of  the  amount  of  the  proposal.  Pro- 
posals must  be  inclosed  in  envelopes,  sealed  and  marked, 
"Proposals  for  the  Low  Pressure,  Return  Circulation, 
Steam  Heating  and  Ventilating  Apparatus  (or  otherwise, 
as  the  case  may  be  j  for  the  United  States  Post  Office  build- 
ing at  Kalamazoo,  Mich.,"  and  addressed  to  W.  J.  Ed- 
brooke, Supervising  Architect. 


Steam  Heating  and  Ventilating  Apparatus. — 

Sealed  proposals  will  be  received  at  the  office  of  the  Su- 
pervising Architect,  Treasury  Department,  Washington, 
D.  C,  until  the  6th  day  of  October,  1891,  for  all  the  labor 
and  materials  required  and  fixing  in  place  complete  the 
low  pressure,  return  circulation,  steam  heating  and  ven- 
tilating apparatus,  power  boiler,  pump, etc. , in  the  United 
States  Custom  House,  etc.,  building  at  Galveston,  Texas, 
in  accordance  with  the  drawings  and  specifications, 
copies  of  which  may  be  had  on  application  at  this  office. 
Bids  will  also  he  considered  for  any  other  system  of  heat- 
ing and  ventilating  in  lieu  of  the  above,  and  parties  pro- 
posing to  supply  such  must  submit  with  their  proposal 
plans  and  full  specification  for  same.  Each  bid  must  be 
accompanied  by  a  certified  check  for  a  sum  not  less  than 
2  per  cent,  of  the  amount  of  the  proposal.  Proposals 
must  be  sealed  and  marked.  "Proposals  for  the  Low 
Pressure,  Return  Circulation,  Steam  Heating  and  Venti- 
lating Apparatus  (or  otherwise,  as  the  case  may  be). 
Power  Boiler,  Pump,  etc.,  for  the  United  States  Custom 
House  etc.,  building  at  Galveston,  Texas,"  and  addressed 
to  W.  J.  Edbrooke,  Supervising  Architect. 


Iron  Work,  Etc.  — Sealed  proposals  will  be  received 
at  the  ofSce  of  the  Supervising  Architect,  Treasury  De- 
partment, Washington,  D.  C. ,  until  2  o'clock  p.  m.  ,on  the 
28th  day  of  September,  1891,  for  all  the  labor  and  materi- 
als required  for  the  iron  stairs.  Iron  work.  etc. .  of  eleva- 
tor shaft,  for  the  U.  S.  Court  House,  Post  Office,  etc. , 
building  at  Denver,  Col.,  in  accordance  with  drawings 
and  specifications,  copies  of  which  may  be  had  on  appli- 
cation at  this  office,  or  the  office  of  the  Superintendent  at 
Denver,  Col.  Eacn  bid  must  be  accompanied  by  a  certi- 
fied cheek  for  a  sum  not  less  than  2  per  cent,  of  the 
amount  of  the  proposals.  The  Department  will  reject  all 
bids  received  after  the  time  herein  stated  for  opening  the 
same ;  also,  bids  which  do  not  comply  strictly  with  all  the 
requirements  of  this  invitation.  Proposals  must  be  in- 
closed In  envelopes,  sealed  and  marked.  "Proposals  for 
Iron  Stairs,  Iron  Work,  etc. .  for  the  U.  S.  Court  House, 
Post  Office,  etc.,  building  at  Denver,  Col.,"  and  addreaied 
to  W.  J.  Edbbooke,  Supervising  Architect. 


OCTOBEB  3,  1891. 
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THE  MODEL  MUNICIPAL  ELECTRIC  LIGHT- 
ING STATION  OF  ALEGHENY  CITY.  PA. 


It  is  seldom  that  a  central  electric  lighting  sta- 
tion is  so  complete  in  its  appointments  that  there 
is  nothing  to  criticise  or  suggest. 

The  interior  view  of  the  Allegheny  City  plant  is 
a  good  illustration  of  the  degree  of  perfection  pos- 
sible in  such  a  station. 

After  a  thorough  personal  inspection  of  the  dif- 
ferent systems  operated  in  the  larger  cities  of  the 
United  States,  the  City  Councils  have  incorporated 
all  the  points  of  advantage  of  each  in  their  own, 
and  have  in  consequence  a  very  compact  and  efll- 
cient  station. 

It  is  essentially  Westinghouse  throughout,  aud 
consists  of  a  series  of  independent  units,  any  one  of 
which  may  act  as  reserve  without  interfering  with 
the  operation  of  the  others.  This  is  probably  the 
only  plan  of  arrangement  that  woxild  permit  the 


over  each  row  of  engines,  insures  promptness  in 
shifting  or  repairing. 

In  the  boiler-room,  the  same  careful  attention  to 
details  is  shown.  Six  100  h.p.  Erie  boilers,  of  which 
one  acts  as  reserve,  are  [fitted  with  Koney  stokers, 
and  the  coal  is  loaded  direct  from  the  car  into  a 
tank  traveling  on  an  overhead  rail,  so  hung  as  to 
empty  the  coal  directly  Into  the  hoppers  of  the 
boilers. 

Two  pairs  of  duplex  pumps  and  three  injectors, 
either  of  which  is  sufficient  for  the  purpose  intend- 
ed, are  guarantees  against  accident  to  the  feed- 
water  supply. 

The  stokers  are  operated  by  a  4  ix4  Westinghouse 
standard  engine,  whose  motion  is  reduced  through 
a  screw  gear,  and  a  second  engine  duplicates  the 
first,  and  is  lor  use  in  case  of  accident. 

The  steam  pipe  is  continuous,  and  any  portion 
may  be  disconnected  without  interfering  with  the 
re.'t  ol  the  plant. 


ant  discovery  In  this  process.  At  some  places  in 
New  England  where  a  sand  blast  machine  was  em- 
ployed, an  attempt  was  made  to  clean  a  dirty  file 
by  holding  it  m  the  jet.  The  file  was  of  course 
cleaned  at  once,  but  the  effect  was  something  more. 
The  file,  although  a  worn  one,  had  all  the  charac- 
teristics of  a  new  one,  which,  as  all  mechanics  know 
is  a  very  noticeable  change.  Other  files  were  treat- 
ed in  the  same  manner  with  a  similar  result,  and 
the  discoverer  proceeded  to  patent  the  process  in 
this  country,  assigning  the  invention  to  Messrs. 
Tilghman  for  European  countries. 

Then  began  another  round  of  experiments  to  de- 
termine the  precise  nature  of  the  effect  produced. 
The  experiments  extended  to  giving  a  certain  num- 
ber of  uniform  strokes  with  files  and  weighing  the 
metal  cut  away.  New  files  and  old  ones  were  treat- 
ed, until  the  precise  nature  of  the  effect  was 
learned. 

Every  one  knows  how  files  are  cut  with  chisels 


concentration  of  so  much  power  and  capacity  for 
lighting  in  so  small  a  space. 

In  detail,  the  machinery  consists  of: 

Firat. — Three  13&  22x13  Westinghouse  compound 
engine  belted  direct  to  three  1,500-light  Westing- 
bouse  alternating  current  incandescent  dynamos,  of 
which  two  are  in  general  use,  while  the  third  is  al- 
temately  used  as  reserve, 

.Second. -Four  13  &  22x13  and  one  10  &  18x10 
Westinghouse  compound  engines,  belted  to  nine 
65- light  Westinghouse  alternating  current  arc  dy- 
namos, of  which  four  units  are  sufficient  for  the 
service,  and  the  fifth  acts  as  relay. 

Third — Two  V>  ix6  Westinghouse  standard  engines 
belted  to  two  100-light  Westinghouse  direct  current 
dynamos  for  use  as  exciters  of  the  field  magnets  of 
the  alternating  generators. 

The  engines  are  ranged  in  rows  on  each  side  of  the 
room,  and  are  belted  to  the  dynamos  in  the  center. 

All  this  machinery,  transmitting  1,000  h.  p.,  and 
with  a  capacity  for  4,500  Incandescent  and  540  arc 
lamps,  occupies  a  fioor  space  of  but  5G  by  57  feet. 
A  C-ton  crane  over  the  dynamos,  and  a  2-ton  traveler 


On  the  whole,  this  station  is  well  designed,  well 
lighted  and  well  managed;  and,  with  its  interior 
finish  of  natural  wood,  always  kept  carefully  clean, 
it  presents  an  air  of  neatness  in  striking  contrast  to 
many  larger  and  more  pretentious  stations. 

The  accompanying  illustration  is  from  a  photo- 
graph. 


THE   SAND  BLAST. 

It  is  a  strange  matter  that  notwithstanding  our 
boasted  progress,  the  sand  blast,  so  far  as  I  know, 
has  mad«  but  little  progress  in  this  country.  The 
Tilghman  Sand  Blast  Co.,  at  Sheffield,  Eng.,  uses 
at  least  200  h.p.  of  steam  in  its  operations,  and  the 
application  elsewhere  in  Europe  is  extensive,  but  in 
the  United  States,  for  some  reason,  people  have  not 
availed  themselves  of  it  as  they  might  have  done 
for  various  purposes. 

The  main  operation  carried  on  at  Sheffield  is  that 
ol  recutting  files — not  recutting  old  files,  although 
some  of  that  Is  done  too,  but  recutting  new  files,  to 
improve  them;  and  here  comes  in  another  import- 


that  raise  up  shavings  or  teeth.  These  are  of 
curved  form  and  with  a  thin  edge  that  soon  crum- 
bles or  breaks  unless  the  cutting  is  skillfully  done 
and  the  steel  of  good  quality.  When  treated  by  the 
sand  blast,  the  files  are  held  at  an  angle,  so  the  sand  * 
impinges  on  the  back  of  the  teeth,  cutting  away  the 
thin  edge,  but  not  affecting  the  face,  so  the  teeth 
become  strong  cutters,  without  the  thin  curled 
edge  lelt  by  the  chisels  in  cutting.  The  operation 
is  very  rapid,  requiring  but  a  few  seconds,  and  the 
value  of  the  files  is  much  increased,  so  much  so 
that  a  great  many  of  the  files  made  in  Sheffield  and 
on  the  Continent  are  treated  in  this  manner.  Sand, 
in  the  common  sense,  is  not  used  in  this  process, 
but  a  mixture  of  sandy  clay  and  water,  thin  enough 
to  be  circulated  Dy  pumps.  This  mixtui-e  of  clay- 
water,  it  may  be  called,  is  drawn  in  by  induction 
nozzles  and  discharged  through  a  thin  slit  made  in 

chilled  cast  iron  tips  that  wear  away  very  raidly.  

John  Kichards  in  Engineering  and  Mining  Jour- 
nal. 


A  preventative  against  baldness:  Celibacy. 
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NEW    TYPE    OF    FLEXIBLE    WHEEL  BASE 
LOCOMOTIVE. 


The  engine  illustrated  is  especially  designed  for 
use  on  tram  roads  having  a  very  rough,  uneven 
track  with  many  heavy  grades  and  sharp  curves. 

The  object  sought  and  attained  in  this  engine  is 
to  produce,  at  a  reasonably  low  cost,  a  thoroughly 
reliable  and  servicable  locomotive,  having  the 
greatest  possible  traction  power,  by  utilizing  the 
entire  weight,  including  fuel  and  water,  for  this 
purpose,  combined  with  a  degree  of  flexibility 
never  before  attained  in  a  locomotive  without  the 
use  of  gear  wheels,  slip  and  taggle  joints,  so  object- 
ionable as  a  source  of  breakage,  lost  motion,  noise, 
and  unsteady  action. 


through  these  rings.  They  have  the  same  play  in 
them  that  the  shaft  has  in  the  tubular  axles. 

It  is  obvious  that  while  the  crank  shaft  is  main- 
tained in  the  same  position  with  reference  to  the 
engine  frame,  the  trucks  are  free  to  oscillate  in 
every  direction  to  the  extent  of  the  play  of  the 
tubular  axle  and  crank  shaft,  and  at  the  same  time 
the  rotary  motion  is  transmitted  to  all  the  wheels 
as  rigidly  as  if  the  main  rods  were  coupled  directly 
to  them. 

The  engine  frame  forms  a  platform  on  which  the 
boiler,  cab,  fuel  box,  tank,  etc , ,  are  placed.  It  is 
made  with  two  strong  sills  lying  directly  over  the 


equally  distributed  on  eight  driving  wheels, 26' in 
diameter. 

Width  of  gauge  42",  length  of  truck  wheel  base 
42 "  total  wheel  base  16'.  It  will  turn  curves  of  50' 
radius  and  twist  10"  in  the  length  of  its  wheel  base. 
Cylinders  are  10"  diameter  by  12"  stroke.  They 
have  balance  valves  and  can  be  reversed  undar  full 
pressure  slipping  the  wheels  either  way. 

The  trucks  are  provided  with  steam  brakes  which 
are  also  arranged  to  be  worked  by  hand.  Sand 
boxes  are  provided  at  each  end.  It  will  run  and 
haul  equally  well  either  way. 

The  cab  is  roomy  and  neat  making  it  easy  and 
agreeable  to  fire  and  run. 

This  engine  has  hauled  four  empty  cars  of  4,000 
pounds  each  up  a  grade  of  6(i0  feet  per  mile.  Turn- 


The  entire  weight  of  this  engine  is  carried  on  two 
independent  freely  oscillating  driving  trucks  swiv- 
eled  to  the  engine  frame  like  ordinary  car  trucks. 

They  are  perfectly  free  to  turn  and  follow  curves, 
or  twist  to  conform  to  an  uneven  track,  without  in 
the  least  interfering  with  the  transmisston  of  the 
power  from  the  engines,  which  are  direct  acting 
like  any  locomotive. 

The  principle  of  this  locomotive  will  be  easily 
understood  from  an  examination  of  the  simple  line 
sketch  of  plan. 

One  axle,  a.a.,  in  each  truck  is  tubular.  Through 
it  passes  the  engine  crank  shaft  b.  b.  They  are 
coupled  together  in  the  center  by  a  universal  joint 


cylinders,  which  performs  much  the  same  office  as 
the  bed  plate  of  a  stationary  engine.  Besides 
maintaining  the  engine  in  line,  they  also  take  all 
the  working  strain,  relieving  the  trucks  entirely  of 
the  thrust  of  the  engine. 

Besides  the  usual  truck  springs  and  equalizers, 
there  are  bearing  springs  between  the  trucks  and 
engine  frame.  On  a  very  rough,  uneven  track  the 
engine  runs  as  smoothly  as  a  passenger  coach. 

The  cylinders  are  placed  midway  between  the 
trucks  with  piston  rods  extending  through  each 
head,  one  connected  to  the  rear  and  one  to  the  front 
truck.  To  compensate  for  the  varying  length  of 
the  main  rods,  owing  to  their  angu  larity  as  the 


ing  curves  of  50  feet  radius,  having  a  grade  of  450 
feet  per  mile,  at  the  rate  of  12  miles  per  hour.  It 
has  run  on  a  reasonably  straight  track  at  the  rate  of 
25  miles  per  hour,  and  this  on  16-pound  rail. 

This  type  of  locomotive  is  well  adapted  to  all 
classes  of  railroad  work,especially  for  elevated  roads 
and  dummy  lines. 

For  suburban  traffic,  requiring  frequent  stop- 
pages, its  great  tractive  power  gives  it  peculiar  ad- 
vantages for  lifting  heavy  trains  into  full  speed 
jDOssessed  by  no  other  type  of  engine. 

For  heavy  mountain  grades  the  trucks  can  be 
made  wtth  six  or  eight  wheels  giving  twelve  or 
fourteen  drivers  with  96  or  130  tons  weight  avail- 


c  c.  The  truck  is  swiveled  to  the  engine  at  this 
point  by  hangers  depending  therefrom.  The  bore 
of  this  tubular  axle  is  larger  than  the  shaft. 

On  each  end  of  the  shaft,  just  outside  of  the 
wheels,  is  a  double  crank  d  d  d  d,  to  which  the 
main  rods  c  e  e  e  of  the  engines  are  coupled.  These 
cranks  have  journals  outside  with  bearings  /  /  //, 
sliding  vertically  in  hangers  depending  from  the 
engine  Irame. 

The  hangers  maintain  the  crank  shaft  always  at 
right  angles  to  the  longitudinal  axis  of  the  engine, 
while  they  are  maintained  parallel  to  the  plane  of 
the  frame  by  rock  shafts  with  arms  connected  to  the 
bearings  /. 

The  wheels  of  the  tubular  axles  have  ring— like 
crank  pins  o  0  O  0,  coupled  to  the  other  wheels  of 
the  trucks.   The  wrists  of  the  double  cranks  pass 


cranks  approach  the  upper  and  lower  points  in 
their  revolution,  the  piston  heads  are  made  double. 
One  h  h,  annular  is  connected  to  one  piston  rod  by 
a  perforated  disc.  The  one  connected  to  the  other 
rod  i  i,  solid,  fitting  steam  tight  inside  the  first  and 
having  a  longitudinal  play  equal  to  the  variation  to 
be  provided  for.  Their  arears  are  equal  and  obvi- 
ously steam  acts  on  each  with  the  same  force.  At 
the  same  time  they  are  free  to  draw  out  to  accom- 
modate any  variation  in  the  length  of  ithe  connec- 
tions. They  are  provided  with  steam  cushions, 
which  prevent  concussion  in  case  the  wheels  of 
either  truck  slip. 
The  engine  illustrated  weighs  eight  tons  which  is 


able  for  traction,  giving  a  maximum  traction  power 
in  the  first  case  of  45,000  pounds  and  in  the  second 
of  60,000  pounds.  They  would  turn  curves  of  250 
feet  radius.  One  other  advantage  peculiar  to  this 
type  is,  there  are  few  restrictions  as  to  size  or  shape 
of  boiler.  They  can  be  made  of  greater  capacity. 
This  is  especially  the  case  with  the  fire  box. 

Further  information  may  be  obtained  of  the  in- 
ventor, H.  E.  P.  Cowles,  New  Decatur,  Ala. 


Sir  Henry  Wood,  of  the  British  Eoyal  Commis- 
sion, says  that  it  is  the  present  intention  of  the 
Commission  to  build  at  the  Exposition  a  typical  old 
English  manor,  or  hall,  as  the  English  headquar- 
ters. He  says  also  that  an  exact  reproduction  of 
Shakespeare's  house  at  Stratford-on-Avon  will  be 
built  if  the  necessary  space  can  be  secured. 


OCTOBBR  3,  1891. 
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LOCALIZATION  AND  REMEDY  OFTROUBLES 
IN    DYNAMOS   OR  MOTORS.-II. 

Bt Pbof. Francis  B .  Crockkr  and  Dr.  S.  S.Wheelfb. 

Continued  from  page  123. 

3rd  Cacse. — Commulalor  (a)i  ough,  {b)ecc(nfiic.  cr 
(c)  hae  one  or  more  "high  bars"  projecting  beyond 
the  others,  OT  (d)  one  or  more  flat  bars,  commouly 
called  "flats,"  any  one  of  wLlch  causes  brush  to  vi- 
brate or  to  be  actually  thrown  out  of  coulact  with 
commutator. 

Symptom. — (e)  No'.e  whetht r  there  is  a  g!aze  1  r 
polish  on  the  commutator,  which  shows  smooth 
working;  (/)  touch  revol\ing  commutator  with  tip 
or  finger  and  the  least  roughness  is  perceptible.  If 
the  machine  runs  at  high  voltage  over  250,  the  com- 
mutator should  be  touched  with  a  small  stitk  or 
quill  to  avoid  danger  of  thocfe.  In  the  case  of  an 
eccentric  commutator,  careful  examination  shows  a 
rise  and  tall  of  the  brush  when  commutator  turns 
slowly. 

KEMEDY.— Smooth  the  cotcmntator  with  file  or 
fine  sandpaper  (in  latter  case  be  careful  to  remove 
sand  and  never  use  emery),  or  if  (ommutator  is  very 
rough  or  eccentric,  turn  it  off  with  a  fine  cut  in  a 
lathe. 

In  order  to  have  the  commutator  wear  smooth 
and  work  well  it  is  desirable  to  have  the  armature 
shaft  move  freely  back  and  forth  about  one-six- 
teenth or  an  eighth  of  an  inch  in  the  bearings,  and 
the  position  of  the  bearings,  pulley,  collars  and 
shoulders  on  the  shaft  and  of  the  machine  ^vith  re- 
spect to  the  belt  should  be  such  as  to  cause  this  to 
take  place  of  itself.  (See  Heating  of  Bearings, 
No,  6  ) 

4th  Cause. — Bruahes  make  poor  contact  with  com- 
mutator. 

Symptom. — Close  examination  shows  that  brushes 
touch  only  at  one  corner,  or  only  in  front  or  behind, 
or  there  is  dirt  on  surface  of  contact. 

REMEDY.— File,  bend,  adjust  or  clean  brushes 
until  they  rest  evenly  on  commutator  with  consid- 
erable surface  of  contact  and  with  sure  but  light 
pressure. 

(See  directions  for  care  of  bmshes  below.) 


5th  Cause. — Short-circuited  coil  in  armature. 

Symptom. — The  particular  commutator  bar  con- 
nected to  short-circuited  coil  is  burnt  by  the  spark 
which  occurs  when  brush  passes  over  it. 

The  short-circuited  coil  is  heated  much  more 
than  the  others,  and  is  very  apt  to  be  burnt  out  en- 
tirely; therefore  stop  machine  immediately.  If 
necessary  to  run  machine  to  locate  the  short  circuit 
one  or  two  minutes  is  long  enough,  but  it  may  be 
repeated  until  the  heat  of  the  short-circuited  coilis 
found  by  touching  the  armature  all  over.  Consid- 
erable power  is  required  to  run  armature  free.  An 
iron  screwdriver  or  other  tool  held  near  the  revolv- 
ing armature  vibrates  perceptibly  as  short-circuited 
coil  passes.  Current  pulsates  and  torque  is  unequal 
at  different  parts  of  a  revolution,  these  being  par- 
ticularly noticeable  when  armature  turns  rather 
slowly. 

KEMEUY. — A  short  circuit  is  often  caused  by  a 
piece  of  solder  or  other  metal  getting  between  the 
commutator  bars  or  their  connections  with  the  ar- 
mature, and  sometimes  the  insulation  between 
these  bars  is  bridged  over  by  a  particle  of  metal. 
In  any  such  case  the  trouble  is  easily  found  and 
corrected.  If,  however,  the  short  circuit  is  in  the 
coll  itself,  the  only  real  cure  is  to  rewind  the 
coil. 

In  an  emergency  a  short-circuited  coil  may  be 
temporarily  cut  out  by  connecting  together  the  two 
commutator  bars  to  which  its  terminals  are  con- 
nected or  the  two  adjacent  coils,  as  described  in 
the  Kemedy  for  Sparking,  No.  6.  But  be  sure  to 
unwind  or  open  the  circuit  of  the  short-circuited 
coU,  as  otherwise  the  trouble  will  continue. 


6th  Cause. — Broken  circuit  in  armaturf  . 

Symptom. —  Commutator  flashes  violently  while 
running  and  commutator  bar  nearest  the  break  is 
badly  cot  and  burnt,  but  in  this  case  uo  particular 
armature  coil  will  be  heated,  as  in  the  la»t  case  (No. 

and  the  flashing  will  be  very  much  worse,  even 


when  turuing  slowly.  This  trouble,  which  might 
also  be  confounded  with  a  bad  case  of  "high  bar" 
or  eccentricity  in  communicator  (Sparking,  No.  3), 
is  distinguished  from  it  by  slowly  turning  the  ar- 
mature, when  violent  flashing  will  continue  if  cir- 
cuit is  broken,  but  not  with  eccentric  commutator 
or  even  with  ''high  bar,"  unless  the  latter  is  very 
Lad,  iu  which  case  it  is  easily  felt  or  seen, 

REMEDY:— The  broken  circuit  is  usually  found 
where  ai  u.a'.ure  wires  connect  with  commutator, 
and  noi  iu  the  coil  itself,  and  the  break  may  be  re- 
paired or  the  loose  wire  may  be  resoldered  or 
screwed  back  in  place.  If  the  broken  commutator 
connection  c  innot  be  fixed,  then  connect  the  dis- 
connected bar  to  the  next  by  solder,  or  "stagger" 
thebiushis:  that  is,  put  one  a  little  forward  and 
the  other  back  so  as  to  bridge  over  the  break.  If 
the  break  is  in  the  ( oil  itself,  rewinding  is  generally 
the  only  cure.  But  this  may  be  remedied  tempo- 
rarily by  connecting  together  by  wire  or  solder  the 
two  comu.ulator  bars  or  coil  terminals  between 
which  the  break  exists.  It  is  only  in  an  emergency 
that  armatuie  coils  should  be  cut  out  or  commuta- 
tor bars  conntctel  together,  or  other  makeshifts 
resorceil  to,  but  it  sometimes  a  very  undesirable 
stoppage.  A  very  rough,  but  nevertheless  quick 
and  simple  way  to  connect  two  commutator  bars  is 
to  hammer  or  otherwise  force  the  copper  together 
across  the  mica  insulation  at  the  end  of  the  commu- 
tator. This  can  be  afterwards  easily  picked  ou*.  and 
smoothed  over.  In  carrying  out  any  of  these  meth- 
ods care  should  be  taken  not  to  short  circuit  an  ar- 
mature coil,  which  would  cause  Sparking,  No.  5. 


7th  Cause. —  Weak  field  magnetism. 

Symptom. —  Pole-pieces  not  strongly  magnetic 
when  tested  Avith  a  piece  of  iron.  Point  of  least 
sparking  is  shifted  considerably  from  norma]  posi- 
tion, due  to  relatively  strong  distorting  effect  of 
armature  magnetism.  Speed  of  a  motor  is  usually 
high  unless  magnetism  is  very  weak  or  nil,in  which 
case  a  motor  may  run  slow,  stop,  or  even  run  back- 
wards. A  dynamo  fails  to  generate  the  full  E.M.F. 
or  current.  The  particular  cause  of  trouble  may 
be  found  as  follows:  A  broken  circuit  in  the  field  is 
found  by  purposely  opening  the  field  circuit  at 
some  point,  taking  care  to  first  disconnect  armature 
(by  putting  wood  under  the  brushes,  for  example) 
and  to  use  only  one  hand  to  avoid  shook,  and  if 
there  is  no  spark  there  must  be  a  broken  circuit 
somewhere.  A  short  circuit  is  found  by  measuring 
the  resistance  roughly  to  see  if  it  is  very  much  less 
than  it  should  be,  and  usually  a  short  circuit  is 
confined  to  one  magnet  and  will  therefore  weaken 
that  particular  one  most,  and  a  piece  of  iron  held 
half  way  between  the  pole-pieces  will  be  attracted 
to  one  more  than  the  other.  "Grounding"  is  prac- 
tically identical  with  short  circuiting,  since  one 
ground  would  not  produce  this  effect  until  another 
occurred,  and  then  we  should  have  a  double  ground 
which  is  equivalent  to  a  short  circuit. 

REMEDY.— A  broken  or  a  short  circuit  or  a 
ground  is  easily  repaired  if  it  is  external  or  accessi- 
ble. If  it  IS  internal  the  only  remedy  is  to  re-wind 
the  faulty  coil. 

To  be  ccmtinued. 


A   TRICYCLE    PROPELLED    BY  THE  ARMS. 

The  cycling  world,  says  a  city  contemporary,  has 
been  increased  by  a  novel  invention  in  the  shape  of 
a  tricycle  which  is  propelled  by  the  arms  and  not 
by  the  feet,  and  the  action  employed  is  exactly  like 
that  required  for  rowing  a  boat.  The  machine  is 
fitted  with  a  sliding  seat,  which  minimises  the  ex- 
ertion necessary  for  driving  the  machine  at  a  high 
rate  of  speed.  The  feet  are  used  for  steering  pur- 
poses, and  the  new  invention  is  adapted  for  ladies 
or  gentlemen,  and  especially  for  invalids.  A  pecu- 
liar feature  is  that  the  vehicle  is  without  chains, 
cog-wheels,  or  cranks,  and  it  is  jiropelled  by  means 
of  a  central  pull  on  a  single  cord  from  the  front  by 
means  of  a  cross  handle,  attached  to  which  is  a 
leather  strap.  The  mechanism  employed  is  ex- 
tremely simple,  but  cleverly  arranged.  The  in- 
ventor is  Mr.  S.  Kemp,  18  Holbeck  road,  Kenning- 
ton  Church,  S.  W..  who  some  years  ago  experi- 
mented successfully  in  an  improved  means  of  deep 
sea  trawling. — Invention. 

Thrown  together  a  great  deal:_  Dice. 


ELECTRICITY    AND  LIFE. 

It  seems  to  be  a  pretty  well-established  fact  that 
electricity  may  be  made  at  least  a  powerful  stimu- 
lant to  the  growth  of  plants.  May  it  not  be  more 
than  a  mere  stimulant?  May  it  not  be  an  actual 
creator  of  life?  Beans,  rye,  corn,  oats,  barley,  peas, 
potatoes,  sunflowers,  clover  and  flax,  have  all  been 
experimented  upon,  in  some  cases  with  astonishing 
results.  In  one  series  of  experiments  the  seeds 
were  electrified  before  they  were  sown;  in  another, 
currents  were  maintained  through  the  soil  in  which 
they  were  planted;  and  still  another,  through  the 
atmosphere  immediately  above  the  plants.  In  sev- 
eral instances  the  yield  of  fruit  was  enormously 
above  the  average,  and  in  all  the  growth  was  un- 
usually luxuriant.  Further  experiments  are  in  pro- 
gress, and  it  is  not  unlikely  that  science  is  about  to 
add  another  to  her  long  series  of  benificent  tri- 
umphs, another  refutation  to  the  croaking  philoso- 
phy of  Malthus  and  his  disciples. 

The  results  of  the  experiments  have,  fm-thermore, 
a  suggestive  bearing  upon  the  relation  between 
electricity  and  that  inscrutable  something  which 
we  call  life.  It  they  do  not  prove  them,  the  same 
they  at  least  bring  them  nearer  together  than  any 
phenomena  which  have  preceded  them.  When,  in 
the  healing  art,  enfeebled  vitality  is  restored,  either 
wholly  or  in  part,  by  the  skillful  application  of 
electricity,  nothing  is  positively  demonstrated  be- 
yond mere  healthful  stimulation,  the  mere  awaken- 
ing of  life  which  already  lay  dormant  in  the  system, 
such  as  might  possibly  have  followed  the  use  of 
other  remedial  agents.  But  here  it  is  not  morbid, 
restored  to  normal  conditions,  not  dorman  life  re- 
awakened to  action.  It  is  apparently  the  actual 
development  of  vitality  not  preexistant  in  the  per- 
fectly healthy  and  normal  organisms  under  treat- 
ment. Electricity  itself  appears  to  be  converted  to 
vitality^  as  elsewhere  it  is  convertible  to  light,  heat 
and  mechanical  motion. 

Whether  life  can  thus  not  only  be  renewed  but 
actually  transfused  into  the  veins,  or  rather,  the 
nerves  of  man,  remains  for  physiological  science  to 
determine.  It  has  already  been  shown  that  a  living 
body  is  a  species  of  thermo-electric  battery,  of 
which  the  ectoderm  and  the  endoderm  are  the  op- 
posite poles;  and  the  exhilerating  effects  of  a  cold 
plunge,  for  example,  are  due  simply  to  the  increase 
of  potential  from  the  reduced  temperature  of  the 
"cold"  electrode.  But  merely  setting  a  battery 
into  operation,  or  merely  increasing  its  action,  is 
not  increasing  its  inherent  voltago,  which  is  what 
the  recent  experiment  seems  to  have  done  for 
plants. 

But  do  not  heat  and  the  active  principle  of  light 
artificially  intensified  produce  similar  effects?  The 
forcing  of  vegetable  growth  in  hot-houses  is  an  old 
process  and  unlike  the  one  in  question,  both  in 
method  and  effect.  According  to  the  reports  given, 
however,  there  is  a  very  great  difference  in  the  re- 
sults attained.  If  this  be  true,  it  would  seem  to  in- 
dicate more  strongly  than  ever  that  of  all  forms  of 
natural  force,  electricity  bears  the  closest  relation 
to  that  mysterious  form  of  it  which  we  call  life. — 
Edward  P.  Jackson,  In  North  American  Review. 


AN    ENGINEER'S  HEROISM. 


The  Cincinnati  Enquirer  tells  the  story  of  a  re- 
markable act  of  bravery  on  the  part  of  Engineer 
Martin  Winters,  of  the  Pan  Handle  road.  Sixty 
miles  east  of  Columbus,  recently,  the  driving  rod  of 
an  engine  pulling  an  excursion  train  broke  as  the 
train  was  running  at  a  speed  of  forty  miles  an  hour. 
In  its  revolutions  it  broke  one  of  the  driving  wheels, 
badly  dismantled  the  engine,  and  demolished  the 
cab.  Yet  the  engine  did  not  leave  the  track.  The 
accident  had  destroyed  the  appliance  for  setting 
the  air  brake,  and  with  the  engine  wabbling  to  and 
fro  as  it  sped  along  the  track,  the  engineer,  with 
monkey  wrench  in  hand,  climbed  down  under  the 
first  oar  at  the  peril  of  his  life  and  set  the  air  brakes, 
which  brought  the  train  to  a  stop.  The  passengers 
came  out  of  the  cars  to  ascertain  what  was  the  mat- 
ter, and  when  they  saw  what  a  narrow  escape  they 
had  had,  the  accident  having  occurred  on  a  high 
embankment,  they  were  so  thankful  that  a  hand- 
some sum  of  money  was  raised  for  the  heroic  en- 
gineer. 


134 


October  3,  1891. 


PUBLISHED  BY 

THE  AMERICAN  ENGINEER  PUBLISHING  CO. 


ROBERT  FORSYTH 
JEFFERSON  YOUNG,  JR. 
WILUIAM  HUGHES, 

JERRY  LEAHEY,  JR., 
CHAS.  E.  JACKS,  - 
JOHN  W.  TELLER,  - 
C.  M.  BAKER,  - 
JOHN  L.  MILLER,  - 


President  and  Treasurer. 
Secretary  and  Manager. 

-  Editor, 


Associate  Editors. 


SFBCIAL  BAST'JRN  BKPBE8ENTATIVE  : 

S.  F.  BiDLBT,  348  Congress  St.,  Boston,  Mass. 


TO  WHOM  IT  MAY  CONCERN. 

This  Is  to  certify  that  THE  AMERICAN  ENGINEER,  of 
Chicago,  III.,  Is  the  only  duly  authorized  ofRclal  organ 
of  The  American  Order  of  Steam  Engineer*. 

JEFFERSON  YOUNG,  JR. 
Supieme  Chief  Engineer  A.  O.  of  8.  E, 


Mention  AMERICAN   ENGINEER  When  Writ- 
ing to  our  Advertisers. 


Snbscriptlon  In  United  States  and  Canada,  $2.00  per  year 
Snbaoriptlon  Price  for  Foreign  iConntries,  $3.00  per  year. 

Advertising  Bates  given  on  application  to  Office  of  I*nb- 
lloatlon.  Address  all  communications,  and  make  all  checks, 
drafts,  and  money  orders  payable  to 

THE  fiMERICHN  ENGINEER  PUBLI8HIN6  CO.. 

PONTIAO  BUILDING,  358  DEAKBORN  STBKET, 
CHICAGO,  ILL. 


Entered  at  Chicago  Post  Office  as  Second  Class  Matter. 


Contents  ok  this  Number, 
abtioles: 

After  Bocky  Mountain  Slieep   138 

Alloy  of  Copper  and  Antimony   138 

Boiler  Explosions  .-.   134 

Channel  Tabular  Railway   136 

Chimney  Draft   13G 

Civil  Engineers'  Club  of  Cleveland   135 

Electi-lc  and  Electrical   1.34 

Electric  Haulage  at  a  Welsh  Colliery   138 

Electrical  Science  Progressing   137 

Blectrioity  and  Life   133 

Engineer's  Heroism   133 

Engine  "Charles  Dickens."   135 

First  Iron  Bridge   138 

Flexible  Wheel  Base  Locomotive  (New  Type)  {■wi/A 

/llustraiions)   132 

Interpreting  a  Dream   138 

Mischievous  Safety  Valves   135 

Model  Municipal  Electric  Lighting  Station  of  Alle- 
gheny City,  Pa.,  {with  illustration-)   131 

Origin  of  the  Sons  of  Veterans   138 

Sand  Blast  (The)   131 

Tricycle  Propelled  by  the  Arms   133 

Two  Miles  a  Minute   138 

Water  as  a  Medicine   135 

Welsh  Tin  Manufacturers  Coming   138 

"What  is  an  Engineer?"   1.35 

World's  Fair  Notes   139 

BUSINESS  TRANSACTIONS   140 

CONTKAOTS  OPEN   140 

CORRESPONDENCE : 
Corliss  and  Slide  Valve  Engines— "Good  of  the  Order" 

— Lake  Washington  and  "Rockefeller's  Scheme."...  137 

DIRECTORY  VI 

ELECTRICITY: 
Localization  and  Remedy  of  Troubles  in  Dynamos  or 

Motors— II  By  Prof .  Crocker  and  Dr.  Wheeler   133 

LITERARY   140 

WOMEN'S  DEPARTMENT   1.S5 


ELECTRIC  AND  ELECTRICAL. 


According  to  the  dictionaries  tiiese  terms  are  syn- 
onymous. But  in  practical  use  there  is  a  marked 
difference  In  their  application.  It  would  sound 
rather  ridiculous  it  any  one  was  to  ask,  "Have  you 
bought  any  electric  books  lately?"  And  it  is  not 
usual  to  say  "electrical  light."  The  rule  seems  to 
be  to  use  the  affix  al  when  referring  to  anything 
pertaining  to  electricity,  and  drop  it  when  referring 
to  anything  in  which  electricity  itself  is  an  essential 
element.  For  instance,  we  say  electric  motor,  or 
electric  machine,  when  the  motor  or  machine  is 
used  for  generating  or  regenerating  electricity. 
Electric  wires  are  those  which  conduct  electricity. 
Electric  light  is  that  which  is  produced  by  electric- 
ity. And  we  say  electric  lamps  because  electric 
light  is  in  them.  But  we  say  electrical  books,  elec- 
trical knowledge,  electrical  mechanics,  and  elec- 
trical investments;  for  those  things  are  not  electric, 
that  is  electricity  is  not  an  essential  element  in 
them,  they  only  pertain  to  electricity.  Thus  we 
have  electrical  used  as  part  of  the  names  of  elec- 


trical journals,  such  as  Electrical  Review,  Electrical 
Industries,  Electrical  Enterprise,  Electrical  Engi- 
neer, and  Electrical  World.  There  are  two  excep- 
tions to  this  rule.  The  Electric  Age  is  a  name  in 
the  list  of  New  York  publications;  so  Is  Electric 
Power.  Those  who  named  the  Age,  evidently  did 
not  know  the  difference  between  electric  and  elec- 
trical, and  it  is  as  Improper  to  say  Electric  Age  as  it 
is  to  say  electric  book,  or  electric  literature,  or  elec- 
tric dictionary.  As  for  Electric  Poiver,  this  is  a 
mongrel  term  altogether,  as  the  name  of  a  period- 
ical. There  cannot  be  electrical  power,  in  the  or- 
dinary sense.  If  power  at  all,  derived  from  elec- 
tricity, it  must  be  electric.  And  the  termination  al 
is  rightly  dropped  in  such  a  name,  but  Electric 
Power  is  an  electrical  publication  for  all  that. 


BOILER   EXPOSIQN    KILLING  THREE. 


A  dispatch  of  Thursday  last  week,  from  Tionesta, 
Pa.,  says  that  the  boiler  of  Eoslin's  new  sawmill  at 
Bear  Creek,  twelve  miles  from  that  place,  exploded 
that  morning,  completely  demolishing  the  mill  and 
instantly  killing  J.  Elva  Berlin,  James  Conger,  and 
Charles  B.  Crove,  all  well-known  lumbermen.  The 
bodies  of  Crove  and  Berlin  were  horribly  mangled, 
while  that  of  Conger,  although  blown  fully  200  feet, 
was  but  little  bruised. 


ANOTHER    BOILER  EXPLODED. 

From  a  communication  from  Steuben viUe,  0., 
enclosing  a  newspaper  clipping  without  date,  it 
appears  that  about  9  o'clock  in  the  morning  (what 
day  is  not  stated)  the  steam  boiler  of  a  portable 
threshing  machine  belonging  to  Arch  Porter,  while 
at  work  at  the  McConnell  farm,  in  Cross  Creek 
township,  three  miles  west  of  Steubenville  collapsed 
wrecking  the  threshing  machine.  Frank  Maxwell 
was  seriously  scalded.  Arch  Porter,  Thomas  Quill - 
en,  Henry  Perman,  and  Alexander  Clifton  were  also 
scalded,  but  not  so  badly  as  Maxwell. 


MORE   BRITISH    BOILER  EXPLOSIONS. 


A  formal  investigation  under  the  Boiler  Explosion 
Act,  1882,  was  recently  held  at  Bacup,  and  dealt 
with  an  explosion  which  occurred  on  Wednesday 
July  22,  at  Britannia  Stone  Quarries,  owned  by 
Messrs.  Brooks.  The  following  abstracts  are  from 
Engineering: 

The  boiler  which  was  made  in  1878,  was  a  small 
one  of  the  vertical  internally  fired  type,  used  for 
working  a  crane  for  hoisting  stone  obtained  from 
the  quarry.  Its  height  was  5  ft.  7i  in.,  its  diameter 
3  ft.  5^  in.,  and  tne  plates  g  in.  thick.  Messrs. 
Brooks  purchased  it  in  September,  1890,  at  an  auc- 
tion, but  no  thorough  examination  was  made  at  the 
time,  and  it  was  set  to  work  with  the  safety  valve 
loaded  to  70  lb.  The  large  horizontal  boiler  used 
at  the  quarry  was  regularly  inspected  by  the  Man- 
chester Steam  Users'  Association,  but  the  vertical 
boiler  was  under  no  insurance  or  independent  in- 
spection, the  idea  of  the  owners  and  their  manager 
being  that  small  boilers  of  that  type  did  not  need  a 
thorough  examination  periodically.  If  anything 
appeared  wrong  it  was  the  manager's  duty  to  call  in 
a  practical  boilermaker,  and  to  act  on  his  advice. 
Slight  corrosion  of  the  firebox  was  noticed  in  the 
early  part  of  July,  but  no  danger  was  anticipated 
On  the  morning  of  July  22  work  was  started  as 
usual,  and  shortly  after  eight  o'clock  a  pressure  of 
57  lb.  was  jeached.  Within  a  short  time  of  this  the 
boiler  burst,  and  was  shot  up  into  the  air  to  a 
height  of  about  100  ft.,  falling  nearly  200  yards 
away.  Fortunately,  just  before  the  explosion  the 
men  had  ceased  work  on  account  of  the  rain,  and 
had  sought  shelter  in  a  hut  away  from  the  boiler, 
so  that  no  personal  injury  resulted. 

Mr.  Seaton,  engineer-surveyor  to  the  Board  of 
Trade,  attributed  the  explosion  to  the  weakness  of 
the  firebox  through  the  plate  being  wasted  by  in- 
ternal corrosion  to  a  thickness  in  places  of  3-16  in. 

Mr.  Wyld,  manager  at  the  quarry,  stated  that  a 
laborer  named  Rushton,  had  confessed  that  he  had 
tampered  with  the  safety  valve  by  putting  a  small 
nail  under  the  lever,  and  that  he  had  been  dis- 
missed for  doing  so. 

Busbton  was  called  as  a  witness  and  confirmed 
the  statement  that  he  liad  inserted  the  nail,  adding 
that  he  did  so  because  the  workmen  complained 


that  they  could  not  get  steam  enough.    The  work 
men  in  giving  evidence  denied  that  they  had  made 
such  a  complaint. 

Mr.  Howard  Smith,  in  giving  judgment,  said  that 
Messrs.  Brooks  and  Brooks  were  to  blame  for  the 
explosion,  and  must  therefore  pay  the  sum  of  ±01 
towards  the  costs  and  expenses  of  the  investiga- 
tion. The  Court  considered  that  Eushton  was  tell- 
ing the  truth  when  he  said  that  he  had  put  a  nail 
under  the  safety  valve  lever,  but  in  their  opinion 
such  tampering  did  noi  materially  affect  the  result. 
The  pressure  at  which  the  boiler  was  ordinarily 
worked  was  much  too  high  considering  the  corrod- 
ed condition  of  the  firebox. 


Another  formal  investigation  took  place  at  Bol- 
ton, and  referred  to  an  explosion  which  occurred 
on  Wednesday,  August  12,  at  the  King's  Arms  Hotel 
Brewery,  Farnworth,  owned  by  Mr.  Thomas  Ball. 

From  Mr.  Gough's  opening  statement  it  appeared 
that  the  boiler,  which  was  of  the  vertical  internally 
fired  class,  was  made  in  1879,  and  measured  5  ft.  in 
lieight,  by  2  ft.  in  diameter.  It  had  no  manhole 
and  no  manhole  doors,  nor  were  there  any  stays  to 
tie  the  firebox  to  the  shell.  The  boiler  was  bought 
in  1879  by  Mr.  Ball  from  a  Mr.  Nelson,  who  bad  pur- 
chased it  from  the  mak(  r  but  was  not  able  to  use  it. 
Without  calling  in  an  expert  to  examine  the  boiler 
Mr.  Ball  judged  that  it  would  stand  a  high  pressure, 
and  therefore  fixed  the  safety  valve  to  blow  ott"  at 
60  lb.,  though  he  usually  worked  at  40  lb.  The 
boiler  was  never  examined  by  any  qualified  person 
during  the  twelve  years  it  has  been  in  Mr.  Ball's 
possession,  because,  as  he  confessed,  he  did  not 
think  an  examination  was  necessary,  and  it  was  so 
constructed  that  there  was  no  looking  inside  it. 
About  2  p.  m.  on  August  12  the  explosion  occurred, 
the  boiler  being  shot  upwards  through  the  roof  of  a 
shed,  damaging  the  wall  and  chimney,  and  falling 
about  70  ft.  from  its  original  position.  Examina- 
tion showed  that  the  shell  was  sound  but  that  the 
firebox  was  so  wasted  by  corrosion  that  it  was  only 
1-16  in.  thick  in  places.  Mr.  Ball  ia  evidence  said 
he  thought  the  boiler  perfectly  safe  for  80  lb.  press- 
ure, and  in  fact  he  would  not  have  been  afraid  to 
put  another  50  lb.  on  it.  Mr.  Sbott,  engineer-sur- 
veyor to  the  Board  of  Trade,  presented  a  report, 
and  stated  that  the  top  of  the  firebox  was  not  fit  for 
any  pressure.  Even  when  new  it  ought  not  to  have 
been  worked  at  more  than  15  lb.  or  20  lb.  The 
bursting  pressure  he  had  calculated  was  90  lb. 

In  giving  judgment  Mr.  Howard  Smith  said  that 
the  boiler  was  not  properly  constructed  in  being 
without  a  manhole,  and  that  Mr.  Ball  bad  actedly 
recklessly  in  not  ascertaining  at  what  pressure  it 
could  be  safely  worked  in  the  first  instance,  and  in 
never  having  it  examined  by  a  qualified  person. 
The  Court  held  that  blame  attached  to  Mr.  Ball, 
but  thinking  he  had  acted  more  from  ignorance 
than  anything  else,  they  would  not  make  a  large 
order  as  to  costs.  They  directed  him  to  pay  15/.  to 
the  Board  of  Trade  towards  the  costs  and  expenses 
of  tne  investigation. 


The  attention  of  those  steam  users  who  work 
small  vertical  boilers,  such  as  those  dealt  with  in 
two  of  the  investigations  just  reported,  should  be 
directed  to  the  fact  that  numerous  explosions  have 
recently  occurred  from  this  class  of  boiler,  says  En- 
gineering, and  that  all  such  boilers  require  system- 
atic and  careful  inspection.  Being  small  they  are 
apt  to  be  treated  with  indifference.  This,  however, 
is  most  unwise,  and  many  owners  have  from  time  to 
time  found  this  out  to  their  cost.  In  our  cities  and 
towns  these  vertical  boilers  are  in  constant  use  and 
frequently  in  connection  with  the  erection  of  pub- 
lic buildings,  etc.  It  will  be  obvious  that  every 
precaution  should  be  exercised  to  secure  complete 
safety,  but  in  far  too  many  cases,  as  is  shown  by  the 
reports  issued  by  the  Board  of  Trade,  the  boilers 
are  left  to  take  care  ot  themselves  and  to  explode 
or  not  as  circumstances  may  dictate.  This  is  an 
unsatisfactory  state  of  affairs,  and  if  boiler  owners 
will  not  take  the  initiative  into  their  own  hands, 
and  adopt  a  system  of  voluntary  inspection,  which 
it  appears  they  too  often  are  disinclined  to  do, 
there  is  little  doubt  that  a  more  stringent  measure 
will  have  to  be  enforced.  In  the  first  of  the  invest- 
igations (reported  last  week)  the  boiler  had  run  for 
twenty-five  years  without  proper  examination;  in 
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tlie  second  tlie  boiler  liad  been  bought  at  auction 
and  set  to  work  witliout  inspectiou,  aud  iu  the 
third  no  examination  had  been  made  for  twelve 
years.  These  facts  speak  for  themselves  aud  point 
their  own  moral. 


"WHAT   IS  AN  ENGINEER?' 

The  last  answer  to  this  question,  which  is  now 
being  repeated  more  than  enough,  is  the  Boston 
■Journal  of  Commerce,  which  says: 

We  are  in  receipt  of  the  following  communication 
from  some  one  who  signs  himself  "  Mixed  Up:" 

"AVill  you,  in  jour  engineering  notes,  define,  or, 
in  other  words,  state  what  an  engineer  is?  I  notice 
that  the  man  that  starts  and  stops  the  engine  is 
called  the  engineer,  no  matter  if  the  engine  is  o  nly 
'one-rat  power.'  In  looking  over  some  old  books  I 
find  such  terms  as  these  used;  -Engine  man,'  'engine 
tenter,'  -engine  winder,'  -engine  driver,'  'engine 
minder,'  'locomotive  driver,'  'stationary  engine 
tenter;'  also,  -consulting  engineer,'  'mining  engi- 
neer,' 'civil  engineer,'  'chief  engineer  to  such-and- 
such  railway  company  I"  Now  will  you  please  in- 
form your  readers  what  kind  of  an  animal  an  engi- 
neer is?  1  do  not  think  an  engineer  is  an  'engine 
tenter.'  To  me  it  looks  too  much  like  engine  tenter 
mixed  up  with  'eer,'  I  have  been  asked  many 
times  if  i  thought  the  man  that  starts  and  stops  the 
engine  is  an  engineer.   I  always  answer,  no!" 

Strictly  speaking,  we  are  inclined  to  think  that 
any  one  who  guides  or  controls  mechanism  is  an 
engineer,  and  must  have  a  prefix  to  designate  what 
he  specially  is  fitted  to  guide.  A  man  may  be  said 
"to  engineer"  a  certain  scheme  and  be  called  there- 
from the  engineer.  There  is  really  nothing  about 
any  word  that  gives  it  a  meaning  other  than  what 
common  usage  has  given  it,  and,  if  there  is,  then 
this  usage  will  change  it  in  time.  The  popular 
mind  calls  the  man  who  tends  the  engine  the  engi- 
neer, but  the  engine-tender  expresses  it  better  if 
one  is  inclined  to  believe  engineer  should  apply 
only  to  the  higher  branches  of  the  profession.  But 
these  are  known  by  prefixes  that  designate  their 
particular  branch  in  the  whole  engineering  profes- 
sion and  we  have  the  civil  engineer,  the  mechani  - 
cal  engineer  for  the  man  who  is  more  learned  in  the 
same  class  as  the  engine  driver,  the  military  engi- 
neer, and  others,  while  the  word  engineer  covers 
the  whole  class.  There  are,  doubtless,  locomotive 
engineers,  marine  engineers  and  stationary  engi- 
neers, who  are  doing  work  as  engine  tenders  yet 
as  well  posted  in  the  engineering  profession  as 
those  who  are  called  mechanical  engineers.  Thep 
are  simply  doing  a  different  branch  of  the  work  and 
are  in  every  sense  of  the  word  engineers,  and  their 
special  work  is  defined  by  the  prefix.  If  the  loco- 
motive engineer  knows  no  more  than  to  keep  his 
locomotive  in  good  running  order,  or  the  stationary 
engineer  make  his  engine  do  its  work,  they  are  en- 
titled to  be  classed  as  engineers.  The  man  who  has 
charge  of  an  engine,  starts  and  stops  it  every  day, 
aud  looks  after  it,  is  an  engineer,  but  a  stationary 
engineer;  yet  it  seems  that  he  hardly  deserves  the 
name  if  he  can  do  no  more  than  this.  I'eople  ex- 
pect a  stationary  engineer  to  know  all  about  his  en- 
gine and  be  able  to  cope  with  any  emergency  that 
may  arise  in  its  care,  and  so  give  to  ajl  Avho  hold 
that  position  the  name  of  stationary  engineer,  very 
properly;  but  if  he  cannot  do  this,  or  can  do  little 
more  than  start  and  stop  her,  he  is  no  more  an  en- 
gineer though  he  may  be  called  so.  He  is  merely 
given  the  benefit  of  the  name  in  expectation  that 
he  knows  his  basiness.  Such  a  man  is  not  an  engi- 
neer. 


ON    TRIAL   FOR  MANSLAUGHTER. 


Nbvaha  Cixy,  Sept.  22,— The  trial  of  McDougal, 
charged  with  man.slaughter,  iu  fatally  beating 
Michael  Lauahau  over  the  head  with  a  pistol  at 
Truckec  on  July  fitJi,  began  in  the  Superior  Court 
this  morning.  iJoth  men  had  been  drinking,  and 
Lauahau  was  twice  disarmed  by  outsiders  shortly 
before  the  fight  when  about  to  attack  the  defend- 
ant with  a  revolver.  Many  Truckeeites  are  here  as 
wltnes.ses,    Sacramento  Union. 


Iron  is  good  for  the  blood,  but  no  man  likes 
to  have  it  administered  in  the  form  of  carjjct 
tacks. 


A    NEW  DEPARTURE. 

The  new  management  of  this  paper  have  decided 
to  add  a  "Women's  Department"  to  its  special  feat- 
ures. This  is  done  primarily  in  the  interests  of  the 
Daughters  of  Fulton,  and  next  this  department  will 
be  of  special  interest  to  every  mother,  wife,  sister 
and  daughter  of  an  engineer  who  is  a  member  of 
the  A.  0.  of  S.  E. 

Articles  interesting  to  women  and  woman's  life 
will  be  written  specially  for  this  new  department 
of  The  American  Engineer,  and  these  columns 
will  be  open  to  any  one  having  original  or  educa- 
tional ideas  tending  to  the  elevation  and  advance- 
ment of  the  women  connected  with  the  American 
Order  of  Steam  Engineers.  Frivolous  matter  will 
always  be  barred,  but  everything  welcomed  that 
will  tend  to  lighten  life's  burden,  or  brighten  the 
homes  of  our  engineers. 

This  department  will  be  under  the  management 
of  a  competent  editress;  and  it  is  expected,  inas- 
much as  it  is  primarily  for  home  education,  that 
she  will  be  ably  assisted  by  the  Daughters  of  Ful- 
ton, and  others,  who  desire  to  contribute  to  make 
it  a  desirable  and  pleasure-giving  addition  to  this 
paper. 

We  solicit  the  good  will  of  the  women,  and  they 
have  great  power  to  wield  inasmuch  as  weak  man  is 
always  subservient  to  their  whims. 

The  Editor. 


CIVIL   ENGINEERS'  CLUB   OF  CLEVELAND. 

At  the  Club's  last  regular  meeting,  President 
Gobeille  lead  an  interesting  paper  entitled  "Straw 
and  Corn  on  the  Cob  as  Fuel  for  Domestic  Purpos- 
es," in  which  it  was  stated  that  it  had  been  found 
from  experiments  that  the  same  quantity  of  heat 
could  be  generated  by  the  combustion  of  straw  or 
corn  on  the  cob,  pound  for  pound,  as  could  be  gen- 
erated by  the  combustion  of  any  other  fuel.  One 
of  the  principal  difiaculties  in  designing  stoves  for 
burning  straw  is  to  provide  for  the  liquid  products 
of  combustion  which  are  comparatively  large  in 
quantity. 

Several  drawings  of  different  stoves,  designed  for 
burning  straw  were  exhibited,  also  diagrams  show- 
ing temperature  curves  obtained  by  platting  color- 
imeter and  pyrometer  readings  from  experiments 
recently  made.  The  difficulties  of  burning  lignite, 
and  the  need  of  stoves  suitable  for  burning  this 
material,  which  abounds  in  many  parts  of  the  coun- 
try destitute  of  true  coals,  was  also  discussed.  The 
results  of  ten  experiments  were  platted  against  lines 
derived  from  similar  treatment  of  bituminous  coal. 


THE    ENGINE  "CHARLES  DICKENS." 

The  publication  of  "unpublished  correspondence" 
of  Charles  Dickens  has  been  a  feature  in  England 
recently.  And  the  work  performed  by  a  locomo- 
tive is  published  iu  the  correspondence  columns  of 
Engineering  under  the  caption  "Further  Unpub- 
lished Correspondence'  from  'Charles  Dickens'  on 
Engine  Mileage,"  as  follows: 

Sir: — Some  hitherto  unpublished  correspondence 
of  Dickens  having  been  recently  given  to  the  world 
and  more  being  in  request,  I  have  thought  the  pub- 
lic, especially  of  Manchester,  and  those  engaged  in 
the  mechanical  engineering  profession,  would  re- 
gard as  opportune  and  otherwise  appreciate  a  fur- 
ther contribution  of  the  kind  direct  from  myself. 

It  will  be  remembered  from  my  already  published 
correspondence  how  I  was  turned  out  of  the  Crewe 
Works  on  February  G,  1882,  sent  to  Longsight  to 
run  as  often  as  I  could  between  Manchester  and 
London,  as  a  minimum  day's  work,  in  charge  of 
David  Pennington  and  Leigh  BowdJn,  taking  the 
7.4.5  a.  m.  train  out  of  Manchester,  and  returning 
with  the  4  o'clock  out  of  London,  and  was  so  regu- 
larly on  the  road,  in  fair  weather  and  foul,  in  snow 
and  rain,  that  by  September  7,  1880,  when  my  per- 
formance had  just  exceeded  half  a  million  of  miles, 
the  friends  1  had  so  often  carried  safely  had  christ- 
ened the  trains  1  worked  the  "Charles  Dickens," 
and  had  ceased  mentioning  the  times  of  departure 
when  making  their  traveling  arrangements. 

On  March  17,  188C,  I  lost  my  faithful  groom, 
David  Pennington,  through  his  eyesight  being  un- 
fortunately Injured,  but  Josiah  Mills,  who  succeed- 
ed him,  together  with  his  mate,  Leigh  Bowden,who 
has  been  with  mo  from  the  commencement  of  my 


career,  have  been  so  attentive  to  my  various  daily 
wants  that  to-day,  when  about  half  way  between 
Mow  Cop  and  Harecastle,  on  my  2,C51st  trip  to  Lon- 
don and  back,  I  accomplish  the,  so  far  as  I  know, 
unparalleled  feat,  either  on  this  or  the  other  side  of 
the  Atlantic,  of  running  1,000,000  miles  in  9  years  and 
219  days.  In  addition  to  the  2G50  trips  to  London 
and  back,  I  had  run  92  other  trips,  consuming  12,- 
515  tons  of  coal  and  evaporating  93,237  tons  of 
Avater.  Although  it  may  seem  more  extraordinary 
than  my  athletic  achievement,  through  the  effective 
arrangement  of  my  designer,  and  the  convenient 
interchangeable  system  peculiar  to  the  Crewe  crea- 
tions, I  have  had  two  new  digestive  organs  supplied 
to  me  since  my  birth,  but  such  has  been  the  quality 
of  the  food  and  medicines  received  throughout  that 
neither  these  nor  the  originals  are  yet  worn  out,  in 
fact  the  first  were  in  such  excellent  condition  that 
after  I  laid  them  aside,  my  sister  "Snowdon"  trav- 
elled 191,230  miles  with  them,  "Balmoral"  afterwards 
appropriating  them,  and  still  running  with  them. 
"Couiier "  became  enamoured  with  my  second,  and 
IS  making  a  good  record  therewith.  My  third  will, 
I  hope,  raise  the  steam  for  me  for  many  a  day  to 
come;  and  I  myself  trust  to  witness,  with  many  old 
acquaintances,  the  dawn  of  the  20th  century,  al- 
though whether  my  constitution  will  hold  good  for 
another  million  of  miles  remains  to  be  seen.  At 
present  I  feel  no  symptoms  of  decay;  all  my  ener- 
gies are  unimpaired,  and  by  the  kind  indulgence 
of  my  master,  I  and  my  grooms  are  just  off  to  enjoy 
a  week's  holiday  during  the  gloriously  fine  weather 
now  prevailing.  I  am,  etc. 

"Charles  Dickens"  (Engine  No.  955), 
Longsight  Station,  London  and  North-Westem 
Railway,  September  12,  1891. 


WATER   AS   A  MEDICINE. 


The  human  body  is  constantly  undergoing  tissue 
change.  Worn  out  particles  are  cast  aside  and  eli- 
minated from  the  system ,  while  the  new  are  ever 
being  formed,  from  the  inception  of  life  to  its 
close. 

Water  has  the  power  of  increasing  these  tissue 
changes,  which  multiply  the  waste  products,  but  at 
the  same  time  they  are  renewed  by  its  agency, 
giving  rise  to  increased  appetite;  which  in  turn 
provides  fresh  nutriment.  Persons  but  little  accus- 
tomed to  drink  water  are  liable  to  have  the  waste 
products  formed  faster  than  they  are  removed. 
Any  obstruction  to  the  free  Avorking  of  the  natural 
laws  at  once  produces  disease,  which,  if  once  firmly 
seated,  requires  both  time  and  money  to  cure. 

People  accustomed  to  rise  in  the  morning  weak 
and  languid  will  find  the  cause  in  the  imperfect  se- 
cretion of  wastes,  Avhich  many  times  may  be  reme- 
died by  drinking  a  full  tumbler  of  water  before  re- 
tiring. This  very  materially  assists  in  the  process 
during  the  night,  and  leaves  the  tissues  fresh  and 
strong,  ready  for  the  active  work  of  the  day. 

Hot  water  is  one  of  our  best  remedial  agents. 

A  hot  bath  on  going  to  bed,  even  in  the  hot  nights 
of  summer,  is  a  better  reliever  of  insomnia  than 
many  drugs. 

Inflamed  parts  Avill  subside  under  the  continued 
poultisingof  real  hot  water,— JJ//rs.  Gazette. 


MISCHIEVOUS  SAFETY  VALVES. 

An  engineer,  speaking  of  neglected  safety  valves, 
said:  "Safety  valves  that  stick  Avill  stick  even 
though  tried  every  day,  if  they  are  .simply 
lifted  and  dropped  to  the  old  place  on  the  seat 
again.  If  a  boiler  should  be  found  with  an  exces- 
sively high  pressure,  it  would  be  one  of  the  Avorst 
things  to  do  to  start  the  safety  valve  from  its  seat 
unless  extra  Aveight  Avas  added,  for  should  the  valve 
once  start,  it  Avould  so  suddenly  relieve  the  boiler 
of  such  a  volume  of  steam  as  Avould  cause  a  rush  of 
water  to  the  opening,  and  by  a  blow  just  the  same 
as  in  water  hammer  rupture  the  boiler.  Such  a 
condition  is  very  possible  to  occur  of  itself  Avhen  a 
safety  valve  sticks.  The  valve  holds  the  pressure, 
that  gets  higher  and  higher,  until  so  high  that  the 
safety  valve  does  give  way  and  allows  so  much 
steam  to  escape  that  the  sudden  changing  of  con- 
ditions sets  the  water  in  motion,  and  an  explosion 
is  the  result." 


A  country  seat:   The  milking  stool. 


136 


October  3,  1891. 


"THE  CHANNEL  TUBULAR  RAILWAY." 


This  is  the  title  of  a  paper  read  by  Sir  Edward  J. 
Eeed,  before  the  British  Association  at  Cardiff  last 
August.  As  mentioned  in  our  last  issue,  a  tunnel 
under  the  English  Channel  has  been  "projected" 
many  times,  but  is  not  likely  to  become  an  accom- 
plished fact  so  long  as  the  existing  "balance  of 
power"  is  maintained  in  Europe.  At  the  same  time 
what  the  paper  set  forth  is  interesting. 

Among  the  earlier  railroad  proposals  were  sever- 
al, said  Sir  Edward,  for  constructing  metallic  tubes 
upon  the  bed  of  the  channel.  The  sea  in  the  chan- 
nel is  everywhere  of  very  moderate  depth,  and 
where  the  bottom  is  not  practically  level,  its  depar- 
tures from  the  level  are  surprisingly  small  and  grad- 
ual. The  depth  of  the  channel  nowhere  reaches  200 
feet  upon  the  selected  line  between  England  and 
France.  For  several  miles  out  from  the  English 
coast  it  is  not  100  feet  deep;  and  the  greatest  depth 
is,  roughly  speaking,  about  two-thirds  of  the  way 
across  to  France,  and  there  its  maximum  is  186  feet. 
A  railway  across  this  piece  of  submarine  ground  is 
as  good  as  any  other  railway.  The  fact  that  it  is  a 
railroad  within  a  perfectly  water-tight  and  durable 
tube— or  pair  of  tubes,  for  there  would  be  a  tube  for 
each  line  of  railroad — completely  renders  the  pres- 
ence of  the  sea  water  outside  of  it  of  no  conse- 
quence. The  securing  of  these  tubes  in  place,  and 
the  ventilation  of  them,  led  on  to  the  details  of  the 
system.  The  necessity  which  enforces  the  use  of 
water  tight  tubes  for  the  purpose  is  attended  inci- 
dentally by  great  advantages. 

The  tubes,  said  the  author,  "would  be  of  iron  or 
steel  in  so  far  as  the  primary  and  essential  elements 
of  their  structure  are  concerned;  and  this  at  once, 
and  obviously,  relieves  us  almost  entirely,  if  not  al- 
together, of  the  cost,  the  difficulty,  the  delay,  and 
the  danger  of  doing  our  construction  work  at  the 
bottom  of  the  sea.  These  tubes  car  be  perfectly 
well  built  by  our  shipbuilders  and  engineers,  and 
partly  by  France,  just  as  ships  are  built,  but  with 
much  greater  economy.  The  tubes  thus  made  will 
be  towed  by  steamers  from  the  building  ports  to 
the  channel  as  they  are  required  for  being  laid  in 
place,  and  the  operation  of  laying  them  is  one 
which  has  been  very  carefully  studied  and  worked 
out  in  order  to  make  it  safe  and  certain.  To  this 
end  had  been  devised  the  system  of  making  the 
length  of  tube  which  has  last  been  laid  the  means 
and  the  instrument  of  bringing  the  next  length  in- 
to its  position  with  unerring  accui-acy.  It  is  diffi- 
cult to  explain  in  words  alone  the  operation  of  lay- 
ing the  tubes.  But,  obviously,  if  one  end  only  of  a 
buoyant  tube  is  forcibly  taken  down  from  the  sur- 
face of  the  water  to  the  bottom,  or  nearly  to  the 
bottom,  the  other  end  will  float  and  rise  somewhat 
above  the  surface.  This  being  so,  a  pier  wholly  a- 
float  at  the  time  is  brought  up  to  the  emerged  end 
of  the  tube,  and  coupled  up  to  it  by  enormous  hinge 
joints.  The  next  length  of  floating  tube  is  then 
brought  up  to  the  other  side  of  the  floating  pier, 
and  similarly  jointed  to  it.  The  pier  is  now  sunk 
by  suitable  means  and  imder  proper  control,  and 
as  it  goes  down  carries  with  it  the  second  end — so 
to  speak — of  the  flrst  named  tube,  and  the  first  end 
of  the  last  named  tube.  The  other  end  of  this  lat- 
ter tube  floats,  of  course,  and  the  operation  is  re- 
peated. In  this  manner  tube  after  tube  is  laid, 
with  piers  between  the  successive  lengths,  until  the 
whole  is  accomplished.  The  lines  of  railway,  of 
course,  pass  continuo-isly  through  the  piers  as  well 
as  the  tubes.  The  whole  operation  ia  like  the  pay- 
ing out  of  a  liugh  cable,  link  by  link;  tubes  and 
piers  alike  forming,  as  it  were,  the  links  of  the  ca- 
ble. The  approximate  cost  will  be  between  12  and 
15  millions  sterling." 

The  author  then  dealt  with  the  question  of  na- 
tional security,  which  many  suppose  the  channel 
tunnel  to  threaten.  In  the  case  of  the  channel  tun- 
nel, were  that  carried  out,  it  would  undoubtedly  af- 
ford a  subterranean  military  road,  which,  were  it 
once  secured  by  an  enemy,  might,  in  the  opinion  of 
many,  "be  held  in  spite  of  us,  because  this  subter- 
ranean road,  being  deeply  situated  below  the  chan- 
nel bed,would  be  completely  preserved  from  attack 
by  the  British  navy.  The  channel  tubular  railway, 
on  the  contrary,  is  everywhere  situated  above  the 
bed  of  the  channel,  and  could,  therefore,  be  attack- 
ed at  every  point  by  dynamite.  At  the  same  time 
it  is  80  constructed  and  brought  up  along  the  fore- 


shore— at  a  gradient  of  1  in  80 — as  to  be  exposed 
for  a  length  of  no  less  than  3,160  feet  to  the  direct 
fire  of  the  guns  of  ships  between  the  high  water 
and  low  water  limit.  Any  breach  or  hole  made  in 
it  below  high  water  mark  would,  of  course,  admit 
the  sea  at  the  next  tide  to  the  whole  interior  of  the 
tube.  The  trains  in  each  tube  will  always  pass 
through  it  in  the  same  direction.  The  trains  them- 
selves will,  consequently,  act  to  some  extent  as 
ventilating  pistons,  forcing  air  out  at  one  end  of  the 
tube  and  drawing  it  in  at  the  other.  By  fitting 
wings  to  the  engines  or  carriages,  and  throwing 
them  out  when  necessary,  the  train  may  be  made 
to  fit  the  tube  more  nearly,  so  to  speak,  and  thus 
to  add  to  the  efficiency  of  this  source  of  ventilation. 
If  other  ventilation  should  be  thought  necessary — 
which  was  very  doubtful  if  electric  engines  were 
used — one  or  more  of  the  piers  could  be  fitted  up  as 
a  ventilating  station,  with  steam  engines,  air  pumps, 
etc.,  the  foul  air  of  the  tubes  being  forced  into  sui- 
table chambers,  and  thence  by  non-return  valves 
into  the  sea." 


CHIMNEY  DRAFT. 


The  draft  of  a  chimney  is  usually  measured  in 
inches  of  water.  The  arrangement  most  commonly 
made  use  of  for  this  purpose  consists  of  a  U-shaped 
glass  tube  connected  by  rubber  tubing,  iron  pipe 
or  other  arrangement,  with  some  part  of  the  chim- 
ney in  such  a  way  that  the  draft  will  produce  a  dif- 
ference of  level  of  water  in  the  two  legs  of  the  bent 
glass  tube.  From  a  number  of  measurements  made 
in  this  manner  it  is  found  that  the  intensity  of  draft 
in  chimneys  connected  with  boiler  furnaces  runs 
all  the  way  from  three -eighths  of  an  inch  to  one 
inch  of  water,  seldom  getting  above  or  below  these 
figures.  A  draft  equal  to  three-eighths  of  an  inch 
is  about  as  low  as  can  be  made  of  practical  use  in 
connection  with  boiler  furnaces, while  a  draft  reach- 
ing three-fourths  of  an  inch  is  considered  as  being 
extremly  strong,  where  no  means  is  resorted  to  for 
producing  a  forced  draft.  But  when  we  have  the 
rated  draft,  says  the  Stationary  Engineer,  repre- 
sented in  inches  of  water,  we  have  nothing  definite 
for  calculation,  as  the  velocity  of  air  and  gases  cor- 
responding with  such  measurement  is  determined 
only  at  the  expense  oi  a  number  of  experiments 
with  delicate  instruments,  and  such  experiments 
necessary  require  considerable  time.  As  the  instru- 
ments for  making  tests  of  the  velocity  of  flow  of  air 
or  gases  belong  to  a  branch  of  science  outside  the 
engine  room  it  is  seldom  that  engineers  meet  with 
them  or  understand  the  method  of  working  out  the 
calculations  from  their  record. 

The  anemometer  used  by  the  signal  service  con- 
sists of  four  hemispherical  cups  arranged  at  the 
ends  of  two  horizontal  crossed  arms  rotating  about 
a  center,  gives  a  means  of  measuring  the  velocity 
of  air,  and  is  in  daily  use  for  measuring  the  velocity 
of  the  wind.  The  instrument  is  supplied  with  re- 
cording apparatus  which  records  the  speed  and 
variation  of  the  wind  at  all  times  during  the  day. 
Instruments  of  this  kind  are  calibrated  by  moving 
them  through  the  air  at  a  known  velocity  on  a  calm 
day  when  no  breeze  is  blowing.  With  an  instru- 
ment of  this  kinc  correctly  calibrated,  the  velocity 
of  the  gases  in  the  chimney  can  be  measured,  but 
the  instrument  is  not  so  practical  for  an  engineer's 
purpose  as  the  U-shaped  tube,  and  when  the  veloc- 
ity of  flow  compared  with  the  difference  in  level  of 
water  and  the  efficient  area  of  chimney  are  known, 
accurate  calculations  can  be  made  as  to  the  amount 
of  air  passing  through  the  fire  in  the  furnace.  As 
the  result  of  experiments,  it  has  been  shown  that 
the  actual  velocity  of  air  and  gases  due  to  one-half 
inch  of  water  is  equal  to  32.5  feet  per  second,  or 
1,950  feet  per  minute.  This  would  be  at  the  rate  of 
nearly  23  miles  per  hour.  At  three-fourths  inch 
pressure  the  velocity  is  41.1  feet  per  second  or 
2,466  feet  per  minute,  being  at  the  rate  of  about  26 
miles  per  hour.  With  one  inch  pressure,  the  veloc- 
ity per  second  is  47,5  feet  or  2,850  per  minute, 
giving  a  velocity  equal  to  32J  miles  per  hour,  equal- 
ing a  pretty  strong  wind. 

These  figure  will  enable  a  person  to  make  calcu- 
lations as  to  the  volume  of  gases  passing  from  the 
stack;  but  this  does  not  give  the  amount  of  air  pass- 
ing through  the  fire,  for  when  air  of  ordinary  tem- 
perature, say  62°  as  an  average,  enters  the  furnace 
and  becomes  heated,  its  volume  is  considerably  in- 


creased and  the  relative  volume  of  the  cold  air  and 
the  heated  gases  must  be  known  before  the  volume 
of  air  passing  through  the  fire  can  be  determined. 
Owing  to  the  fact  that  air  and  gases  expand  by  heat 
there  must  be  a  certain  temperature  in  the  stack 
which  corresponds  with  the  greater  amount  of  air 
passing  through  the  fire.  This  temperature  has 
been  found  to  be  practically  552°  above  that  of  the 
external  air,  which  would  give  with  the  air  at  02°  a 
temperature  of  604°,  or  a  temperature  about  equal 
to  that  of  melting  lead. 

With  the  temperature  of  the  gases  at  600°  the 
comparative  volume  of  air  admitted  and  gases 
which  escape  is  in  the  proportion  of,  very  nearly, 
two  to  one.  That  is,  the  gases  which  escape  are  of 
twice  the  volume  of  the  air  admitted  to  the  fire.  If 
the  temperature  in  the  stack  is  increased  to  as  much 
as  1,100°,  the  volume  of  the  gases  is  then  three 
times  as  great  as  the  volume  of  air  which  passed 
through  the  fire.  So  it  will  be  seen  that  nothing 
whatever  is  gained  by  having  a  higher  temperature 
in  the  stack,  but  on  the  other  hand  much  heat  is 
wasted  in  this  way.  Calculations  can  be  made  from 
the  above  data  which  will  approximate,  very  close- 
ly, the  amount  of  air  supplied  to  the  fire,  but  as 
there  are  many  thing  which  combine  to  make  this 
amount  irregular,  much  closer  approximations  can 
be  made  by  taking  the  strength  of  draft,  according 
to  the  water  measurement,  from  the  ash  pit,  with 
ash-pit  doors  fitting  reasonably  tight,  a  small  hole 
being  provided  in  one  of  them  for  making  the  con- 
nection to  the  glass  tube.  Measurements  can  be 
made  which  are  near  enough  correct  for  all  practical 
purpose  by  simply  closing  the  ash-pit  doors  occa- 
sionally, attaching  the  apparatus  and  noting  the 
difference  in  level  of  the  water  and  making  use  of 
the  average  of  such  measurements. 

A  draft  guage  attached  to  the  stack  at  all  times, 
although  not  considered  a  necessity,  will  be  found 
of  considerable  use  to  the  firemen  who  wishes  to 
get  the  best  results  from  the  fuel  burned;  as  such 
arrangement,  after  the  average  difference  of  level 
had  once  been  obtained,  would  readily  show  at  a 
glance  the  condition  of  the  fire  as  to  whether  the 
fuel  was  evenly  disposed  on  the  surface  of  the  grate 
or  in  other  words,  that  the  fire  was  of  even  thick- 
ness. It  would  also  indicate  too  heavy  a  fire  for 
best  results,  as  well  as  the  presence  of  a  dirty  fire, 
and  the  engineer  who  has  such  an  arrangement  at- 
tached to  his  boiler  wUl  find  it  of  considerable 
service  as  being  a  check  on  the  fireman  to  prevent 
careless  and  irregular  firing,  and  besides,  the  sav- 
ing effected  by  its  use  would  many  times  more  than 
pay  the  cost  of  attaching.  It  is  all  well  enough  to 
consider  that  so  long  as  a  boiler  is  making  steam 
freely  that  it  is  all  that  is  required,  but  so  long  as 
there  is  no  practical  or  reliable  means  of  knowing 
whether  more  coal  is  being  used  than  necessary, 
the  making  of  steam  is  not  so  economical  as  it 
might  be.  When  an  apparatus  of  this  kind  is  at- 
tached to  a  stack  it  is  shown  to  be  quite  sensitive, 
as  the  change  in  the  draft  by  the  opening  or  closing 
of  the  furnace  door  is  instantly  indicated  by  a 
change  in  the  difference  of  level  of  the  water  in  the 
two  legs  of  the  instrument.  The  occurrence  of  a 
hole  in  the  fire  is  readily  detected  by  the  same 
means. 

The  apparatus  is  so  simple  that  any  engineer  can 
make  one  for  himself,  as  it  consists  simply  of  a 
glass  tube  bent  into  shape  and  connected  to  the 
stack.  The  glass  tube  may  be  easily  bent  by  heat- 
ing it  in  a  gas  flame  and  bending  into  the  form  re- 
quired, the  attachment  to  the  stack  can  be  made  by 
a  piece  of  rubber  tubing  or  gas  pipe,  A  paper  scale 
arranged  behind  the  glass  may  be  made  to  show 
the  difference  of  level  in  inches,  or  figures  corres- 
ponding to  the  velocity  of  flow  of  the  gases  may  be 
placed  on  the  scale,  and  if  it  is  made  so  that  the 
height  can  be  adjusted,  it  will  not  be  necessary  to 
keep  the  amount  of  water  in  the  glass  constant. — 
Boston  Journal  of  Commerce. 


The  Oriental  Consistory  has  appointed  a  commit- 
tee to  devise  plans  and  a  i^rogramme  for  the  enter- 
tainment of  all  Scottish  Rite  Masons  Avho  shall  at- 
tend the  Exposition. 

Commissioner  Shufeldt  has  cabled  from  Cape 
Town,  South  Africa,  that  an  exhibit  of  diamonds 
and  feathers  worth  $300,000  wiU  be  sent  from  Cape 
Town. 


OCTOBEK  3,  1891. 


;^rne3^C^n  rf> gin  eer: 
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CORRESPONDENCE. 


Corliss  and  Slide  Valve  Engines. 

To  the  Editor  of  the  American  Engineer: 

Sik:— I  see  Old  Slide  Valve  and  Old  Eeliable  still 
keep  it  up.  But  they  don't  give  any  information 
whatever  concerning  the  most  important  point, 
and  nowwe  have  an  adviser  to  boot  by  the  name  of 
Peerman;  but  he  is  out  of  place  in  writing  to  a  me- 
chanical paper  like  this,  he  ought  to  be  on  the  staff 
of  some  funny  paper,  does  he  not?  No,  if  the  hoop 
iron  he  speaks  of  was  put  on  the  cranium  of  the 
Recorder,  the  heat  in  the  head  would  transmit  it  to 
the  iron,  expand  the  hoop,  and  allow  the  head  to 
swell  as  much  as  it  pleases;  try  again  Mr.  Peerman; 
also  don't  tell  us  that  Old  SUde  Valve's  real  name 
is  Flint.  I  know  him  too;  his  real  name  is — well,  I 
won't  give  it  away.  But,  please,  Mr.  Peerman,  tell 
the  truth;  Old  Slide  Valve  did  say  he  could  prove 
that  60  M.  E.  P.  was  an  economical  load;  why  don't 
he  do  it?  Why  don't  he  tell  us  the  terminal  press- 
ure he  got  from  the  60  M.  E.  P.,  and  let  the  readers 
of  this  paper  see  for  themselves.  He  said  he  asked 
for  figures;  I  gave  them;  I  did  not  say  he  had  1  inch 
clearance  in  the  head,  but  I  simply  gave  the  port 
clearance,  which  he  can  not  deny,  and  which  a 
Corliss  does  not  have.  He  did  not  tell  us  where  he 
got  that  extra  load  on  his  engine,  and  how  he  saved 
coal  over  the  other  engines,  and  driving  over  160 
h.  p.  more  than  they  did. 

These  are  points  I  would  like  to  see  explained. 
He  said  he  was  not  afraid  to  go  into  figures;  that  is 
just  what  we  Ntant;  if  there  is  anything  to  be  learned 
we  want  to  learn  it.  I  gave  my  figures,  and  they 
have  not  been  questioned.  I  see  by  his  last  article 
that  he  goes  to  his  engine  room  on  Sundays,  a?  well 
as  going  to  church;  keep  on  Old  SUde  Valve,  but  be 
careful  not  to  give  yourself  away;  remember  you 
went  to  church  Sunday,  did  not  go  to  fix  your  old 


that  Old  Slide  Valve  and  Old  Reliable  will  not  come 
to  the  point.  I  have  shown  them  the  superiority  of 
the  Corliss  valve  over  the  old  slide  valve  in  plain 
figures,  and  they  have  never  yet  proven  it  other- 
wise. 

Win  Old  Reliable  send  me  the  address  of  the  con- 
fectionery and  coffee  mill  proprietors  that  he 
speaks  of,  if  I  send  the  address  of  the  firm  in  this 
city  that  put  the  Corliss  cylinder  on  in  place  of  the 
slide  valve,  and  which  I  stated  saved  5u  per  cent  in 
the  coal  bill?  Both  addresses  to  be  sent  to  The 
American  Engineeb,  and  then  be  sent  to  Old  Reli- 
able and  myself  by  letter;  or  will  he  have  to  see  the 
adviser  first?  No,  Mr.  Peerman,  I  do  not  think  of 
telling  blows  at  all,  it  is  information  I  want,  for  my- 
self as  well  as  others,  which  1  am  sorry  to  say  I 
have  not  received;  and  if  they  marry  engines  out  in 
Omaha,  we  in  Philadelphia  marry  ladies.  Why 
don't  you  write  to  Puck  or  Judge,  if  you  want  to  be 
funny;  but  if  you  write  about  engines,  boilers  or 
machinery,  why,  write  to  The  Amebican  Engineer, 
of  course. 

Well,  Old  Slide  Valve,  you  wanted  a  card.  I  will 
send  you  one,  not  the  best  by  any  means,  but  bet- 
ter than  you  can  produce  from  your  old  gal  with 
Judson  governor.  Now,  here  is  the  card,  the  fig- 
ures you  have  had.  I,  for  one,  am  waiting  to  be 
knocked  silly  I  Boiler  pressure,  105  lbs. ;  spring,  60; 
M.  E.  P.  36;  total  terminal  22.50  =  36;  59.50-=-2=:29.75 

.    .  X                 ^  29.75X22.50    ,„  ^„  „ 
constant  for  the  card   ^  =  18.59  lbs.  dry 

steam  per  h.  p.  per  hour,  or  about  21  lbs.  of  water 
per  hour.  Then  cards  can  be  taken  any  hour  in  the 
day.  You  can  see  the  load  is  most  too  light  for 
best  economy.  Now,  Old  Slide  Valve,  when  .you 
come  to  this  town  again  don't  run  off  so  soon,  but 
come  up  and  see  me,  and  I  will  let  you  take  the 
cards  yourself,  for  we  wont  have  to  go  far  from  my 
place  to  get  them.  Recording  Engineer, 

Kensington  No.  3,  Pa. 

 ~v 


dredging  in  soft  mud  to  do.  A  canal  with  from  3  to 
4  feet  of  water  is  already  dug  from  Lake  Washing- 
ton to  Lake  Union  and  from  thence  to  Salmon  Bay 
and  the  Sound.  Between  Union  Bay  of  Lake 
Washington,  and  Lake  Union  is  a  quarter  of  a  mile 
with  a  maximum  elevation  of  40  feet;  material  a 
sandy  and  gravelly  earth.  From  Lake  Union  to 
Salmon  Bay  is  about  a  mile  of  level  land.  This  is 
the  old  natural  outlet  of  Lake  Union,  and  the  exca- 
vation necessary  would  practically  be  that  due  to 
the  depth  of  water  in  the  caral. 

Lake  Washington,  which  forms  one  boundary  of 
the  city  of  Seattle,  has  miles  of  water  front  and 
at  very  few  points  on  the  lake,  but  a  wharf  from  200 
to  300  feet  will  reach  a  depth  of  water  sufficient  to 
float  the  largest  vessel  afloat.  It  has  a  depth  of 
several  hundred  feet  reaching  I  think  about  900 
feet  as  the  maximum.  The  last  session  of  congress 
appropriated  $10,000  for  the  survey  of  the  line  from 
the  Sound  to  Lake  Washington  and  to  Lake  Sam- 
mamish,  a  lake  about  eight  miles  long  and  IJ  miles 
wide,  tributary  to  Lake  Washington  and  about  20 
feet  above  it.  The  figures  I  have  given  are  as  given 
by  the  government  engineers.  Lake  Union,  which 
is  on  the  line  of  the  canal,  is  entirely  within  the 
city  limits  of  Seattle,  is  of  ample  depth  for  any  ves- 
sel built,  and  has  probably  6  or  7  miles  of  shore 
line.  As  will  be  seen  from  all  this  the  project  of 
the  canal  is  entirely  feasible  and  will  cost  but  little. 
Salt  waters  here  are  infested  with  the  teredo  which 
frequently  requires  entire  renewals  of  piles  inside 
of  18  months.  The  extra  expenses  on  this  score 
during  25  years  would  probably  build  the  canal. 
The  request  that  congress  appropriate  the  money 
necessary  for  this  work,  in  view  of  its  case  and  the 
benefits  to  be  derived,  seems  reasonable.  That  the 
future  metropolis  of  the  Pacific  coast  north  of  San 
Francisco  will  be  here,  or  near,  none  can  doubt  who 
is  acquainted  with  the  country,  while  with  many 
not  even  San  Francisco  is  excepted.  The  State  of 
Washington  has  more  coal  than  Pennsylvania,  more 
iron  than  either  Pennsylvania  or  Alabama,  more 
and  better  timber  than  both  Michigan  and  Wiscon- 
sin ever  had,  unrivalled  harbors,  gold  and  silver  in 
enormous  quantities,  the  extent  of  which  is  only 
beginning  to  be  guessed  at,  marvelous  fertility  in 
agricultural  products,  and  in  the  western  half  at 
least  a  very  mild  climate  ranging  from  10°  to  85^. 
Those  who  may  doubt  any  of  this  I  would  refer  to 
the  U.  S.  census  reports. 

Yours  truly, 

H.  L.  Reynolds. 


gal,  she  was  always  ready.  Old  Reliable  tells  us  he 
knows  that  the  old  slide  is  doing  more  work  than 
the  Corliss,  because  the  place  is  twice  as  large  as 
the  other,  and  there  is  twice  as  much  machinery. 
Fine  engineering  I  must  say,  to  put  so  large  an  en- 
gine in  when  one-half  the  size  would  do  the  work! 

Please  send  on  the  cards,  if  you  can  get  them. 
Now  he  goes  off  and  tells  us  of  the  names  of  steam- 
ers that  crossed  the  Atlantic  witn  old  slide  valves, 
poppet  valves,  because  it  was  before  the  Corliss 
valve  was  Known.  I  Avould  like  to  correct  Old  Slide 
Valve,  and  to  say  that  there  are  Corliss  valves  on 
steamships  crossing  the  Atlantic,  and  have  been  for 
years.  One  of  our  quickest  tugs  on  the  river  is  a 
Corliss  valve,  and  they  will  all  come  to  it  after  a 
■while.  Does  Old  Reliable  know  that  all  large  en- 
gines in  England  had  poppet  valves  at  the  timC) 
and  before  any  steamship  crossed  the  Atlantic,  and 
that  the  first  poppet  valve  was  made  in  England, 
■when  New  York  was  a  country  town?  It  seems 
lunny  that  they  should  be  surprised  at  a  valve  gear 
that  was  in  general  use  then.  Both  Old  Slide  Valve 
and  Old  Reliable  know  that  our  steamships  are  not 
all  slide  valve,  and  that  the  piston  valve  is  fast  tak- 
ing the  place  of  the  slide  valve  on  our  fastest  steam- 
ships to-day.  That  engine  which  Old  Reliable 
speaks  of  at  the  roiling  mill  that  did  so  well  was 
not  a  slide  valve,  but  a  poppet  valve.  The  engine 
they  threw  out  was  a  slide  valve,  and  if  they  had 
an  engineer  that  understood  the  Corliss,  there 
would  not  have  been  any  trouble  from  that  source. 

John  Wood  &  Bro.  of  this  vicinity,  has  an  old 
spring  lever  c;orliss  in  a  rolling  mill  that  has  been 
in  constant  use  for  thirty-tive  years,  night  and  day, 
and  is  doirif;  good  work  to-day!  They  have  8imj)ly 
got  a  man  that  knows  how  to  run  her. 

Now,  Mr.  Editor,  the  whole  sam  and  substance  is 


Lake  Washington  and  "Rockefeller's  Scheme." 

2'o  the  Editor  of  the  American  Engineer: 

Sib: — I  notice  in  the  American  Engineer  of  Sept. 
12,  1891,  an  article  entitled  "J.  D.  Rockefeller's 
Scheme,"  which  contains  some  great  inaccuracies. 
I  am  thoroughly  familiar,  by  daily  personal  exam- 
ination covering  a  period  of  a  number  of  months, 
with  Lake  Washington  and  the  country  between  it 
and Puget  Sound,  lam  also  thoroughly  familiar 
with  the  Belt  Line  Railway  referred  to,  having  been 
connected  with  the  engineering  corps  of  the  same. 
So  far  as  engineering  problems  go  there  is  nothing 
whatever  connected  with  the  entire  work  at  all 
8tui)endous  or  of  special  interest  excepting  the 
crossing  of  Mercer  Slough  by  the  Belt  line.  Mercer 
Slough  is  an  arm  of  Lake  Washington  which  has 
been  filled  with  a  boggy  material,  which  makes  the 
building  of  the  road  a  difficult  matter.  It  is  1,500 
feet  wide  where  crossed,  and  the  sounding  rod  iadi- 
cated  depths  of  from  40  feet  to  90  feet  for  this  soft 
material.  All  piles  for  bridge  work  in  the  center 
were  not  less  than  100  feet  long  and  driven  to  pro- 
ject only  from  3  to  6  feet. 

Lake  Washington  is  22  miles  long  with  an  aver- 
ago  width  of  about  a  mile  and  a  maximum  of  about 
one  and  a  half  miles.  At  one  end  is  Mercer  Island 
about  five  miles  long  and  a  mile  wide.  It  is  spring- 
fed,  and  is  uted  as  the  source  ot  water  supply  for 
the  city  of  Seattle  (population  50,000)  which  lies 
between  it  and  Pugot  Sound,  which  at  this  point  is 
only  2i  miles  distant.  Its  elevation  above  the 
Sound  is  about  25  feet.  From  deep  water  in  Lake 
Washington  to  deep  water  in  Pugot  Sound  is  about 
five  miles, the  greater  part' of  this  distance  though  is 
through  Salmon  Bay,  an  estuary  of  the  Sound,  Lake 
Union  and  Union  Bay  of  Lake  Washington.  Through 
Salmon  Bay  and  Union  Bay  there  would  bo  some 


"Good  of  the  Order." 
To  Jefferson  Young,  Jr.,  Sup.  Chf.Engr.: 

Dear  Bro. — Your  letter  of  the  15th  at  hand,  and 
while  I  read  your  statement,  which  deeply  concerns 
our  vmdivided  interests  in  the  Order,  I  must  say 
the  boys  are  a  little  too  fast.  My  summer  has  been 
one  of  vacation,  in  fact  I  have  just  returned  after  a 
week  "in  Canada"  and  while  I  like  to  be  fair  and 
just,  any  brother  of  the  A.  0.  of  S.  E.  that  forgets 
himself  so  far  as  to  think  working  engineers  must 
devote  all  of  their  time  to  giving  details  and  pub- 
lishing statements  when  their  confidence  should  be 
strong  and  sound  after  the  convention  of  their  choice 
had  passed  measures  for  their  personal  benefit,  and 
1  only  hope  they  will  be  as  prompt  when  I  call  for 
their  assessment. 

The  medical  certificates  are  now  ready  and  a  note 
has  been  sent  for  The  American  Engineer  to  pub- 
lish that  all  councils  send  their  orders  to  me.  I  will 
enclose  one  to  you.  I  am  willing  to  work  for  the 
Order,  but  the  boys  must  remember  that  my  regu- 
lar business  takes  part  of  my  time  and  that  through 
the  summer  I  am  away  a  good  part  of  the  time,  also 
that  for  them  to  show  a  spirit  of  want  of  confidence 
in  the  work,  and  its  oflicers  show  a  want  of  intelli- 
gence that  I  never  gave  them  credit  for,  and  you 
can  read  this  letter  to  them  if  you  wish,  or  publish 
it.  Glad  to  meet  you  in  Boston  and  feel  no  little 
surprise  at  what  you  Avrite. 

1  scud  to-night  the  last  of  constitution  to  papor. 
Will  write  you  more  fully  later.    Yours  truly, 

Chas.  E.  Jacks, 


The  people  in  the  far  Nortli  cat  candles  when 
they  can  get  them.  This  is  one  way  of  making 
a  light  meal. 
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ELECTRIC    HAULAGE   AT    A    WELSH  COL- 
LIERY. 

The  first  installation  of  electric  mining  machinery 
in  the  South  Wales  coal  fields  has  recently  been 
made  by  Messrs.  Crompton  &  Co.,  of  Chelmsford, 
England,  at  the  Abercanaid  colliery  of  the  Hill's 
Plymouth  Company,  being  an  electrical  haulage 
plant  designed  to  replace  27  horses,  and  many 
hauliers  and  door-boys,  and  to  enable  the  output  of 
the  colliery  to  be  increased  by  100  tons  per  day 
says  the  Engineering  and  Mining  Journal.  The  wind- 
ing gear  adopted  in  this  plant  is  of  the  usual  form 
employed  in  the  main  and  tail  rope  system.  The 
motor  is  a  Crompton  series-wound  machine,  ar- 
ranged to  run  at  600  revolutions  per  minute  and 
take  80  amperes  at  450  volts.  The  motor  is  placed 
horizontally  at  one  end  of  a  wrought-iron  frame, 
which  forms  the  bed  for  the  winding  drum  and  spur 
wheel.  The  drum  shaft,  which  is  of  steel,  is  driven 
from  a  countershaft  by  means  of  spur  gearing,  and 
the  motor  drives  the  countershaft  by  means  of  six 
1-inch  roi)es.  The  haulage  engine  is  fitted  with 
two  drums,  3ft.  Gin.  diameter  and  1  ft.  wide,  which 
are  controlled  by  a  clutch  and  foot  brake. 

This  plant  will  haul  coal  from  three  diiferent 
parts  of  the  pit,  and  although  these  are  not  at  the 
present  far  from  the  motor,  it  is  expected  that  coal 
will  have  to  be  dealt  with  nearly  a  mile  distant. 
The  generating  plant  comprises  a  Crompton  dyna- 
mo, horizontal  pattern,  fixed  on  a  wrought-iron 
bedplate.  It  is  compound  wound,  and  will  give  out 
160  amperes  at  500  volts,  running  at  550  revolutions. 
The  cable  connecting  the  dynamo  with  the  haulage 
plant  is  3,200  yards  long,  and  composed  of  37-strand 
No.  14  high  conductivity  copper  wire,  highly  insu- 
lated with  vulcanized  bitumen,  double  taped,  and 
served  with  two  layers  of  jute  yarn,  compounded 
between  each.  It  is  protected  by  a  double  sheath 
of  No.  8  steel  wire,  the  first  stranding  being  of  30 
wires,  and  the  second  36  wires  laid  in  reverse  di- 
rections. The  current  density  is  870  amperes  per 
square  inch,  and  resistance  of  cable  3192  ohms,  al- 
owing  a  loss  of  potential  of  51  volts,  or  10  per  cent. 
From  the  generating  plant  the  cable  is  carried  down 
the  side  of  the  shaft,  and  between  the  hauling  en- 
gines it  is  fixed  on  each  side  of  the  roadway.  To 
meet  the  case  of  "falls"  the  cable  has  been  con- 
structed so  that  it  can  stand  a  shearing  stress  of  10 
tons  per  square  inch. 


TWO   MILES  A  MINUTE. 


The  latest  announcement  anent  "rapid  transit" 
appears  in  the  Springfield  (Mass.)  2iejpu&iican, which 
says: 

Belanger's  flying  bicycle,  and  all  other  forms  of 
speedy  locomotion,  seem  likely  to  be  eclipsed  by 
the  invention  a  Springfield  man  has  completed, 
Avhich  he  thinks  can  bring  Boston  within  an  hour's 
ride  of  this  city.  The  device  is  that  of  an  elevated 
electric  railway,  on  which  his  theory  has  demon- 
strated that  two  miles  a  minute  can  be  made.  The 
cars  are  propelled  along  a  high  trestle-work  follow- 
ing the  ground  surface,  as  there  is  little  to  intimi- 
date the  fickle  force  even  in  a  steep  grade.  A  great 
saving  would  be  made  in  this  way,  for  no  road-bed, 
proper,  would  be  necessitated.  Two  rows  of  spiles 
driven  into  the  ground  serve  to  hold  the  iron  sup- 
porting columns,  hoUoAV  at  the  base.  Arches  placed 
lengthwise  from  post  to  post,  and  .swelling  over- 
head between  each  pair  of  posts,  secure  the  rigidity 
of  the  frame  work.  High  up  at  the  top  of  the  col- 
umns the  track  is  placed,  the  rails  of  which  are  at- 
tached to  the  posts  on  either  side.  As  there  is  no 
direct  connection  between  the  rails  it  would  be  im- 
possible for  either  man  or  beast  to  walk  along  the 
track  and  get  giound  up.  One  Jwheel  on  each  axle 
of  the  car  truck  is  so  fastened  as  to  play  with  extra 
ease,  curves  can  be  rounded  without  trouble,  while 
a  horizontal  wheel  running  along  beneath  a  stout 
Up  on  the  track,  would  prevent  any  possibility  ol  a 
tip-over.  The  wooden  shell  of  the  car,  resting  upon 
rubber  springs,  would  be  held  in  place  by  an  iron 
framework,  so  braced  as  to  escape  practically  all 
motion  except  that  upward  and  downward  upon  its 
springs.  From  the  power  supplied,  lights  are  scat- 
tered (iloug  on  each  overhead  arch  and  the  cars 
lighted  as  well,  not  to  mention  the  possibilities  of 
localities  adjacent,  through  which  the  road  might 
IjasB.   The  location  of  cars  can  be  determined  by 


electrical  signals  remaining  at  danger  for  a  certain 
length  of  time  after  a  train  has  passed,  similar  to 
the  union  block  signals  now  in  general  use  on  rail- 
roads. Built  upon  trestle-work,  no  culverts  or  dry 
bridges  would  be  necessary.  The  model  is  soon  to 
be  put  in  actual  operation  by  a  small  dynamo  made 
for  the  purpose. 


THE    FIRST    IRON  BRIDGE. 


At  the  present  day,  when  we  are  accustomed  to 
look  upon  iron  as  the  chief  constructive  material 
with  which  civil  engineers  and  architects  all  over 
the  Avorld  deal,  the  first  iron  bridge  that  was  ever 
built  is  a  curious  sight,  observes  the  Baltimore  Hirn. 
This  bridge,  the  arches  of  which  were  made  of  iron, 
was  called  ''Ironbridge,"  and  it  was  erected  in  1778. 
It  spans  a  little  river  in  the  county  of  Salop,  on  the 
railroad  line  from  Shrewsbury  to  Worcester,  in  Eng- 
land. At  the  present  day  the  structure  Is  surround- 
ed by  a  thriving  little  village,  which  took  the  name 
from  the  bridge.  Several  iron  foundries  have  been 
established  in  the  neighborhood.  The  structure 
was  a  timid  attempt  at  what  has  since  developed 
into  an  extensive  industry.  There  are  three  sup- 
ports; two  of  them  are  very  small  and  cross  a  nar- 
row country  road,  while  the  third  and  largest  one 
spans  the  bed  of  the  river,  It  is  about  ninety-six 
feet  long  and  weighs  378  tons. 

The  braces  were  cast  at  Coalbrookdale,  every  bar 
being  composed  of  two  segments.  Stephenson,the 
great  engineer,  wrote  as  follows  on  the  construction 
of  this  first  iron  bridge:  "When  we  bear  in  mind 
that  the  manipulation  of  cast  iron  was  at  the  time 
of  its  erection  in  its  infancy,  we  cannot  help  but 
feel  convinced  that  unblushing  audacity  alone 
could  conceive  of  such  an  enterprise,  and  the  intel- 
ligence with  which  the  details  were  outlined  and 
executed  is  equal  to  the  boldness  of  the  concep- 
tion." The  bridge  is  constantly  used  and  is  in  ex- 
cellent condition,  a  fact  which  disproves  all  the 
ominous  clamorings  of  cranks  that  the  pernicious 
influence  of  rust  will  sooner  or  later  bring  danger 
to  the  iron  bridge  of  to-day. 


INTERPRETING   A  DREAM. 

There  is  quite  a  sermon  in  tnis  one,  told  me  by 
an  old  Scotchman  who  happened  to  be  seated  in 
the  same  carriage  with  me.  A  Dundee  navvy,  on 
awakening  one  morning,  told  his  wife  of  a  carious 
dream  that  he  had  during  the  night.  He  dreamed 
that  he  saw  a  big  fat  rat  coming  toward  him  fol- 
lowed by  two  lean  ones,  and  in  the  rear  one  blind 
one.  He  Avas  greatly  worried  over  it,  and  swore 
that  some  great  evil  was  about  to  fall  upon  him.  He 
had  heard  that  to  dream  of  rats  forebode  some  dire 
calamity.  In  vain  did  he  appeal  to  his  wife,  but 
she  could  not  relieve  him.  His  son,  who,  by  the 
way,  was  a  bright  lad,  hearing  the  dream  told,  vol- 
unteered to  interpret  it,  and  he  did  in  all  the  wis- 
dom of  a  Joseph.  Said  he:  "The  fat  rat  is  the  mon 
who  keeps  the  public  house  where  ye  gang  to  sae 
afteu,  and  the  twa  lean  are  me  and  me  mither,  and 
the  blind  one  is  yersel',  father." — From  "England 
Through  Yankee  Eyes." 


AFTER    ROCKY    MOUNTAIN  SHEEP-THE 
HUNTER  HUNTED. 

In  the  pursuit  of  Bocky  Mountain  sheep  the  hun- 
ter, to  be  successful,  must  have  a  fondness  for  the 
mountains,  a  sure  foot,  good  wind,  and  a  head 
which  no  height  will  turn.  These  requisites,  with 
patience  and  perseverance,  will  sooner  or  later,  as 
the  hunter  gains  experience,  reward  him  with  am- 
ple returns.  Sometimes,  However,  the  unexpected 
will  happen,  and  the  following  tale  will  serve  as  an 
example.  We  were  camping  well  up  in  the  moun- 
tains, and  almost  any  hour  of  the  day  sheep  could 
be  seen  with  the  glasses. 

There  were  tAvo  fine  rams  in  jmrticular  that  wc 
could  see  about  a  mile  and  a  half  from  camp,  occu- 
pying the  slope  of  a  rocky  point  or  promontory  that 
jutted  out  from  a  spur  of  the  range. 

With  due  care,  and  not  making  a  sound,  I  made  a 
most  successful  stalk.  Peering  over  the  ledge  I 
just  raised  my  head  enough  to  be  sure  my  game 
was  still  there.  They  were  there  sure  enough, 
Avithin  seventy-five  yards  of  me  totally  unconscious 
of  danger,  when  all  of  a  sudden  they  sprang  to  their 


feet  and  dashed  away  from  below  me  as  though  pos. 
sessed  of  a  devil.  I  fired  hastily,  but  of  course 
missed,  and  turning  tried  to  run  back  to  head  them 
off,  wondering  what  had  started  them,  as  I  knew  I 
had  made  no  noise.  In  a  few  seconds  I  had  the 
mortification  of  seeing  my  would-V)e  victims  bound- 
ing across  the  narroAv  ledge  that  separated  them 
from  the  mountain.  HoAvever,  I  thought  with  sat- 
isfaction that  at  least  one  would  meet  its  death  from 
my  companion  in  hiding,  but,  slas!  although  the 
rams  almost  knocked  him  dOAvn,  his  cartridge 
missed  fire . 

Ilegaining  my  shoes,  1  soon  joined  my  comi)anion 
and  thon  discovered  the  curious  adventure  1  had 
been  made  the  subject  of.  It  seems  that  when  I 
had  reached  a  jjoint  well  down  on  the  promontory, 
1  must  have  disturbed  a  cougar  which  Avas  evident- 
ly there  for  the  same  purpose  that  I  was,  and  which 
had  stealthily  followed  me  as  I  proceeded  toward 
the  sheep.  Old  Woody  described  it  as  highly  amus- 
ing—I sneaking  down  after  the  rams,  and  the  pan- 
ther sneaking  down  upon  me.  -  From  "Hunting 
American  Big  Game,"  by  Archibald  Rogers,  in  Oc- 
tober Scribncr. 


ORIGIN   OF  THE  SONS   OF  VETERANS. 

The  order  of  the  Sons  uf  Veterans,  says  Frank 
Leslie's  Weekly,  Avas  organized  in  1881  by  Major  A 
P.  Davis,  or  "Father  Davis,"  as  the  boys  love  to  call 
him.  Major  Davis  is  a  resident  of  Pittsburg,  Pa. 
He  is  a  man  in  whom  the  military  spirit  has  ever 
burned  brightly.  He  was  born  in  Gardiner,  Me.,  in 
1835.  In  1849  he  sailed  to  California  in  search  of 
the  gold  which  was  the  magnet  of  so  many  lives. 
When  the  Crimean  war  broke  out  he  enlisted  as  a 
subordinate  officer  in  the  French  naval  service,  in 
which  he  remained  to  the  close  of  the  war.  When 
the  war  of  the  Rebellion  broke  out  he  enlisted  in 
one  of  the  first  regiments  raised  in  the  State  of 
Main.  He  rose  from  the  ranks  until,  in  1865,  he  was 
given  the  rank  of  major,  and  was  mustered  out  as 
such.  He  has  endeared  himself  to  the  members  of 
the  order,  as  has  good  wife,  who  his  known  among 
the  Sons  of  Veterans  as  "Mother"  Davis. 


AN  ALLOY  OF  COPPER  AND  ANTIMONY, 


In  the  proportion  of  100  to  6  such  an  alloy  is 
made  by  Mr.  T.  Held,  an  American,  by  melting  the 
copper  and  subsequently  adding  the  antimony,  and, 
when  both  are  melted  and  intimately  mixed,  flux- 
ing the  mass  in  the  crucible,  with  an  addition  of 
wood  ashes,  magnesium,  and  carbonate  of  lime, 
which  has  the  effect  of  removing  porosity  and  in- 
creasing the  density  of  the  metal  when  cast.  The 
alloy  can  be  rolled,  forged  and  soldered  in  the  same 
manner  as  gold,  which  it  very  closely  resembles 
when  polished,  the  gold  color  being  unchanged, 
even  after  long  exposure  to  ammonia  and  acid 
vapors  in  the  atmosphere.  The  cost  of  the  alloy  in 
the  ingot  is  stated  at  about  25  cents  per  pound. 


THEY   ARE   COMING   TH18  WAY. 


It  is  reported  that  R.  C.  Jenkins,  one  of  the  lar- 
gest AVelsh  tinplate  manufacturers,  has  about  de- 
cided to  give  up  the  work  in  South  Wales,  where  he 
is  at  present,  and  come  to  America.  His  mills  in 
Wales  have  an  output  of  4,200  boxes  per  day,  but  he 
has  received  advantageous  offers  to  locate  in  the 
United  States  and  has  about  concluded  to  locate  at 
Joliet,  111.,  Avhere  25  acres  of  land  are  offered  him 
gratuitously.  It  is  also  said  that  William  Williams, 
the  "tinplate  king"  of  Wales,  and  his  son-in-law, W. 
H.  Edwards,  are  also  seriously  considering  the  ad- 
visability of  coming  to  the  United  States. 


Two  anchors  that  Columbus  carried  in  his  ships 
Avill  be  exhibited  at  the  Fair  and  already  one  of 
them  is  stored  in  Washington,  waiting  to  be 
brought  to  Chicago.  The  anchors  were  found  by 
Columbian  Commissioner  Ober  near  two  old  wells 
at  San  Salvador.  He  had  photographs  and  accur- 
ate models  made.  These  reproductions  were  sent 
to  Paris,  where  expert  antiquarians  pronounced 
them  to  be  fifteenth  century  anchors,  and  undoubt- 
edly those  lost  by  Columbus  in  his  wreck  off  San 
Salvador.  One  of  them  has  been  presented  to  the 
United  States  and  the  other  will  be  loaned  to  the 
Fair. 
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WORLD'S    FAIR  NOTES. 


It  is  probable  that  the  five  territories— New  Mex- 
ico, Utah,  Aiizona,  Oklahoma,  an«t  Alaska— will 
make  their  exhibit  of  their  resources  and  products 
under  one  roof.  They  united  in  a  request  to  that 
effect  and  it  was  granted.  Utah,  however,  wants  to 
make  an  exhibit  by  herself  il  her  legislature  appro- 
priates enough  money  to  enable  her  to  do  so. 

The  Executive  Committee  of  the  Illinois  Woman's 
Alliance  has  asked  for  the  privilege  of  making  a 
display  at  the  Fair  which  will  show  the  evil  results 
of  child  labor. 

Wm.  Stiassny,  of  Paris,  has  protested  against  be- 
ing called  a  swindler.  He  says  he  has  not  sold  any 
agencies  of  the  Exposition,  as  reported,  and  that  he 
is  simplyjacting  in  good  faith  and  in  a  legitimate 
way  as  the  head  of  a  company  whose  object  is  to 
secure  and  care  for  exhibits  for  the  Fair. 

Secretary  Dickinson  is  greatly  interested  in  the 
efforts  of  Texas,  his  own  State,  to  raise  a  large 
Exposition  fund.  He  has  offered  prizes  of  flOO. 
$75  and  ?50  to  the  young  woman  of  Texas  who 
shall  raise  the  largest  amount  for  the  fund  before 
November  1st. 

The  Groundfl  and  Buildings  Committee  decided 
to  advertise  for  the  construction  of  a  building  to 
accommodate  four  sawmill  plants.  The  structure 
will  be  located  south  of  the  Agricultural  Annex,  on 
piles  driven  in  what  is  now  a  natural  lagoon.  The 
building  will  be  130x200  feet  and  will  cost  $25,000. 

Senor  Xoyez,  of  Madrid,  petitioned  for  the  privi- 
lege of  conducting  bull  fights  during  the  Exposi- 
tion, and  offered  to  pay  $1,250.00  for  the  right  to 
do  so.  The  directory  decided  not  to  sanction  any 
bull  fights. 

Two  granite  columns  for  the  Woman's  Building 
have  been  contributed  by  Mrs.  Alice  Houghton, 
Lady  Manager,  of  Washington.  The  columns  are 
fifteen  teet  high,  twenty  inches  in  diameter,  and 
will  be  placed  in  the  main  entrance  on  the  east  side 
of  the  Woman's  Building. 

Half  a  million  pansies,  one  hundred  thousand 
roses,  and  millions  of  other  flowers,  including  every 
known  variety  and  species,  will  be  seen  at  the  Ex- 
position. The  horticultural  exhibit  will  be  on  a 
scale  never  before  attempted  in  the  history  of  the 
world.  Mr.  Thorp,  of  the  floriculture  division,  esti- 
mates that  the  equipment  of  the  horticultural 
building,  including  the  purchase  price  of  plants, 
will  be  $350,000,  and  the  totil  expense  of  the  dis- 
play $V'50,000.  The  floriculturists  of  the  country 
will  donate  a  large  share  of  the  plants.  Ten  of  the 
sixteen  acres  of  ground  on  the  wooded  island  will 
be  planted  in  flowers.  The  shores  of  the  island 
will  be  left  wild  for  scenic  effect,  and  the  wate  r 
around  the  margin  of  the  island  will  be  bright  with 
water  lilies  and  other  aquatic  vegetation,  while  the 
interior  of  the  island  will  be  planted  with  roses, 
rhododendrons,  and  lilies,  besides  a  vast  variety  of 
wild  flowers,  which  are  at  present  preserved  in  a 
nursery  on  the  island. 

The  Brazilian  Government  intends  to  make  a 
magnificent  display  at  the  Exposition  and  will  in- 
vest not  less  than  half  a  million  dollars  in  carrying 
out  the  plans  for  its  representation.  It  is  proposed 
not  only  to  erect  a  building  in  which  to  display  the 
magnificent  resources  of  Brazil,  but  to  surround 
that  building  with  practical  illustrations  of  the 
methods  of  agriculture  and  industry.  There  will 
be  a  sugar  mill  in  operation,  a  coffee  quinta,  at 
which  the  method  of  gathering  and  curing  coffee 
for  the  market  will  be  illustrated,  and  the  manner 
in  which  rubber  is  gathered  and  prepared  for  mar- 
ket will  be  shown  in  a  similar  way.  There  will  be 
also  several  fac-similes  of  native  huts,  with  native 
families  living  a«  they  live  at  home,  and  pursuing 
their  industries.  It  is  proposed  also  to  have  the 
national  band  of  Brazil  in  attendance. 

Many  people  in  Mexico  are  already  making  active 
preparations  to  attend  the  World's  Fair,  and  are 
joining  tourists'  clubs.  The  most  popular  scheme 
thus  far  presented  us  one  proposed  by  Senor  Spin- 
dola,  who  will  conduct  a  great  number  of  excur- 
■lons  from  Mexico  to  Chicago  and  return.  The  cost 
to  each  subscriber  will  be  $260  (Mexican) ,  and  will 
include  all  the  necessary  expenses  of  the  trip,  viz: 
railway  fare  to  and  from  Chicago,  Pullman  car  serv- 
ice, meals  en  route,  ten  days  hotel  in  Chicago,  ten 


admissions  to  the  Expo.sition,  and  street  railway 
tickets  covering  the  entire  period  of  the  stay  in 
Chicago.  Other  excursions  on  a  like  plan  are  pro- 
posed by  sea,  both  from  the  east  and  west  coast,  to 
New  York  and  San  Francisco,  thence  to  Chicago  by 
rail.  Each  party  will  be  accompanied  by  compe- 
tent interpreters,  and  the  different  plans  are  being 
most  favorably  commented  upon  by  almost  the  en- 
tire press  of  Mexico. 

Rudolph  Cronau,  the  eminent  author  and  scient- 
ist oi  Leipsic,  Germany,  has  tendered  to  the  Expo- 
sition his  extensive  collection  of  paintings, 
sketches,  and  photographs,  representing  scenes  in 
the  life  of  Columbus  and  places  visited  by  Colum- 
bus during  his  voyages  to  the  new  world.  Doctor 
Cronau  has  spent  a  great  part  of  his  life  in  the 
study  of  early  American  liistoiy,  and  has  published 
a  work  on  the  subject,  based  entirely  upon  his  per- 
sonal investigations. 

Special  Treasury  Agent,  General  Grosvenor  is 
meeting  with  success  in  enrolling  Irish  exhibits  for 
the  Chicago  Fair.  Merchants  of  Dublin,  Belfast, 
Cork,  and  Waterford  are  seconding  his  efforts,  and 
a  fine  display  from  Ireland  is  promised.  Lord  and 
Lady  Aberdeen  are  also  deeply  interested  and  ac- 
tively working  to  secure  the  same  end. 

There  is  to  be  a  Columbian  Exposition  at  Madrid, 
Spain,  during  the  summer  of  1892,  and  the  Exposi- 
tion management  is  endeavoring  to  profit  by  it  and 
secure  exhibitors  for  the  Chicago  Exposition  in  1893. 
Chief  Fearn,  of  the  Department  of  Foreign  Affairs, 
is  preparing  a  circular  which  will  be  sent  out  to  all 
the  exhibitors  at  the  Madrid  exhibition;  advising 
them  that  while  they  are  making  a  display  at  that 
Fair,  they  might  as  well  prepare  also  for  the  Colum- 
bian Exposition  at  Chicago. 

Dr.  West,  a  collector  of  curios  at  Antigonish, 
Nova  Scotia,  is  entitled  to  the  credit  of  having 
shipped  to  the  Columbian  Exposition  the  first  ex- 
hibit from  a  foreign  country.  The  goods  came 
through  the  Custom  House  a  few  days  ago,  and  con- 
sisted of  useful  and  ornamental  articles  purchased 
from  the  Antigonish  Mountain  Indians.  There 
were  a  stone  hatchet,  a  stone  pipe,  two  wigwams,  a 
porcupine  quill  box,  an  iron  spear,  an  Indian  game 
plate,  two  pairs  of  moccasins,  an  Indian  jacket  and 
head-dress,  several  knives,  a  moss  book,  and  a 
wooden  fan.  The  whole  outfit  was  invoiced  at  $20, 
the  duty  on  which  is  $7.  The  goods  were  placed  in 
bond. 

The  Colorado  Marble  and  Mining  Company  has 
offered  to  donate  sufficient  marble  to  erect  the  Col- 
orado State  building  at  the  World's  Fair.  The  only 
conditions  the  company  makes  are  that  its  mem- 
bers shall  be  consulted  with  reference  to  the  con- 
struction of  the  building,  so  that  the  effect  and 
beauty  of  the  marble  can  be  brought  out  to  the 
best  advantage,  and  that  the  State  pay  the  railroad 
freight  on  the  material  from  Colorado  to  Chicago. 
It  is  claimed  that  in  durabilily,  tone,  color  and  fin- 
ish the  Colorado  marble  is  equal  to  any  imported 
from  Italy. 

E.  T.  Jeffrey,  Chairman  of  the  Grounds  and 
Buildings  Committee  of  the  Exposition,  made  the 
following  estimate  of  necessary  Exposition  expen- 
ses for  submission  to  the  recent  meeting  of  the 
National  Commission: 


Buildings  $  7,295,000 

Grading  and  filling   450,000 

Landscape   323,400 

Viaducts  and  bridges   125,000 

Piers   70,000 

Waterway  Improvements   225,000 

Water  supply  and  sewerage   600,000 

Railways   500,000 

Steam  plant   800,000 

Electricity   1,500,000 

Statuary  on  buildings   100,000 

Vases,  lamps,  and  posts   50,010 

Fuel  and  light  during  construction   20,000 

Seating   8,000 

World's  Congress   200,000 

Improvement  of  lake  front    200,000 

General  expenses  of  Construction  De- 
partment  500,000 

Organization  and  administration   3,308,503 

Police,  watchmen,  and  other  expenses . . ,  1,550,000 


Total  117,825,453 


Farmers,  Farmers'  Alliances,  and  other  rural  or- 
ganizations will  be  provided  for  in  a  special  build- 
ing at  the  World's  Fair.  It  is  intended  that  the 
farmers  shall  have  nothing  of  which  to  complain  in 
regard  to  their  reception  and  treatment  by  the 
World's  Fair  management.  They  will  be  afforded 
quarters  in  the  Live-Stock  Assembly  Hall,  plans  for 
which  have  just  been  completed.  The  building 
will  stand  south  of  the  colonnade  connecting  the 
Agricultural  and  Machinery  Buildings  in  the  south 
end  of  the  park. 

On  the  front  floor  will  be  office-room  for  cattle 
and  horse  associations,  dog  and  pet  stock  associa- 
tions, and  all  remaining  live-stock  organizations. 
On  the  second  floor  will  be  an  assembly  hall  172 
feet  long  and  74  feet  wide.  Here  the  farmers  will 
be  given  a  chance  to  hold  meetings.  Special  rooms 
are  provided  for  the  Farmers'  Alliance,  the  National 
Grange,  and  similar  associations.  The  entire 
structure  has  been  so  planned  as  to  give  the  farm- 
ers and  live-stock  men  generally  all  they  could  ask 
in  the  way  of  accommodations  at  the  World's  Fair. 
The  building  will,  in  form,  resemble  the  letter  T, 
one  portion  being  500  feet  long,  and  the  other  200 
feet. 


ELECTRICAL   SCIENCE  PROGRESSING. 


Discoursing  upon  the  progress  of  the  electro- 
magnetic science  Prof.  Arthur  E.  Kennelly  ob- 
serves that  the  following  facts  seem  to  have  been 
fuUy  established:  First — In  electro-magnetic  sci- 
ence the  great  achieveiKent  since  Faraday's  time 
has  been  the  determination  that  all  electricity 
flows,  or  tends  to,  in  close  curves  or  circuits,  so 
that  we  have  the  electrostatic  circuit,  the  galvanic 
circuit,  and  the  magnetic  circuit,  each  resembling, 
as  it  were,  an  endless  chain  or  a  bundle  of  endless 
chains;  and  the  laws  which  control  these  three  dif- 
ferent types  of  circuit  show  wonderful  analogies. 
Second— The  due  appreciation  of  the  influence  of 
the  ether  and  its  importance  in  all  electro-mag- 
netic phenomena.  While  originally  the  electrical 
activity  seemed  to  be  confined  to  the  battery  or 
conducting  wires  of  a  galvanic  circuit,  it  is  now  be- 
lieved that  the  ether  surrounding  these  conductors 
plays  fully  as  active  a  part  in  the  process  of  con- 
ductiou;  and  the  mind  sees  free  space  no  longer 
void,  but  filled  with  an  active  and  responsive  sub- 
stance—the ether.  It  looks  almost  as  if  matter  were 
inert  in  comparisonwith  the  ether  which  surrounds 
it.  Third— The  evidence  In  favor  of  the  proposi- 
tion that  light  is  a  vibratory  disturbance  in  the 
ether  of  an  electro-magnetic  nature  is  such  as  al- 
most to  amount  to  demonstration.  When  this  shall 
be  generally  accepted,  the  whole  domain  of  optics 
and  radiant  energy  will  be  enrolled  as  one  depart- 
ment and  property  of  electro-magnetic  physics. 

Light,  although  seemingly  so  unsubstantial  and 
powerless,  is  labor,  and  requires  force  to  generate 
it  as  much  as  wood-chopping  or  verse-making. 
Early  ray  of  light  that  vibrates  in  space  is  as  full  of 
force  and  energy  as  the  ax  of  the  wood-cutter  in  its 
swing.  Every  ray  that  comes  to  us  is  the  product 
of  chemical  labor  applied  to  distant  stars  by  ele- 
ments such  as  oxygen,  carbonic  acid,  etc.,  in  the 
fierce  tumult  of  chemical  union  and  decomposition. 
Even  to  this  day,  savages  generate  fire  by  the  sweat 
of  their  brow  through  the  rapid  continuous  fric- 
tion of  two  bits  of  wood.  The  day  will  assuredly 
come  in  which  electricity  will  be  generated  direct- 
ly from  the  heat  of  burning  coal  without  the  inter- 
vention of  steam  or  dynamos;  something  has,  in- 
deed, been  already  achieved  in  this  direction. 


TO  COLORADO  VIA  BURLINGTON  ROUTE. 


ONLY  ONE  NIGHT  ON  THE  ROAD. 

Leave  Chicago  at  1:00  P.  M.,  or  St.  Louis  at  8:25 
A.  M.,  and  arrive  Denver  6:15  P.  M.  the  next  day. 
Through  Sleepers,  Chair  Cars  and  Dining  Cars. 
All  Railways  from  the  East  connect  with  these 
trains  and  with  similar  trains  via  Burlington  Route 
to  Denver,  leaving  Chicago  at  6:10  P.  M.,  St.  Louis 
8:15  P.  M.,  and  Peoria  at  3:20  P.  M.  and  8:00  P.  M. 
All  trains  daily. 

Tourist  tickets  are  now  on  sale,  and  can  be  iiad 
of  ticket  agents  of  all  roads  and  at  Burlington 
Route  depots  in  Chicago,  Peoria  and  St.  Louis. 

There  is  no  better  place  than  Colorado  for  those 
seeking  rest  and  pleasure. 
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October  3,  1891. 


SITUATION  WANTED 


As  engineer,  by  a  tborougbly  experienced  and 
reliable  man,  highly  recommended.  Address 
"Steam,"  care  of  The  Ameeican  Engineee,  1302 
Pontiac  Building,  358  Dearborn  street,  Chicago. 

LITERARY. 


The  Master  Car  Builders'  Association  have  Issued  their 
report  of  proeeedings  of  their  3r)th  annual  convention 
held  at  Cape  May,  N.  J.,  June  9,  10  and  11  last.  It  is  a 
thick  volume  and  conveniently  indexed,  with  numerous 
valuable  diagrams. 

Zivicher's  Revised  Practical  Inslmctor  has  been  re- 
iaeued  by  Walter  G.  Kraft,  Chicago,  whose  advertisement 
(containing  a  strong  endorsement  of  this  simple  and 
comprehensive  book)  appears  in  this  issue.  Zwicker's 
contains  most  valuable  information  for  engineers  and 
others  in  plain  language,  without  mensuration  or  alge- 
braical equations.  Concerning  an  attack  recently  made 
on  this  book,  Tlie  Safety  Valve  says: 

"The  president  and  general  manager  of  a  company 
which  publishes  a  journal  alleged  to  be  In  the  interest  of 
steam  engineers  openly  charges  with  imposture  the  au- 
thor of  a  book  designed  to  aid  engineers  to  pass  their 
examinations.  He  does  not  allege  that  the  book  contains 
inaccurate  information,  but  that  it  aids  those  having 
only  a  theoretical  knowledge  to  obtain  licenses  as  practi- 
cal engineers.  For  our  part,  we  do  not  believe  that  a 
man  without  engine-room  experience  could  pass  an  hon- 
est board  of  examiners  by  the  aid  of  any  book  of  instruc- 
tion. Moreover,  we  don't  believe  he  who  makes  the 
charge  can  instance  a  single  hona.  fide  case  of  the 
kind.  He  seems  to  be  impelled  to  the  attack  by  mali- 
ciousness or  self-interest,  and  cackles  over  his  pretend- 
ed discovery  like  a  hen  that  has  just  laid  an  egg. 

"Perhaps  he  will  belay  his  yawp  when  he  discovers  the 
egg  is  rotten. 

"The  author  might  with  equal  justice  claim  that  the 
organ  conducted  by  his  accuser  is  calculated  to  do  engi- 
neers more  harm  than  good,  inculcating  vicious  ideas  and 
dealing  in  preposterous  philosophy ;  that,  because  of  this 
he  is  an  impostor  and  should  be  suppressed. 

"We  don't  pretend  to  know  the  man  accused,  but  we 
once  had  a  transaction  with  his  accuser,  and  since  then 
do  not  credit  his  charges  or  believe  his  promises." 

The  Institution  of  Civil  Engineers,  London,  have  is- 
sued their  annual  journal  for  1891,  which  consists  of  their 
charter,  supplemental  charter,  by-laws,  and  list  of  mem- 
bers. It  is  a  most  valuable  book  of  reference  for  civil 
engineers. 

"Coinage  of  gold  and  silver"  is  the  subject  of  a  pamph- 
let issued  by  the  House  of  Representatives  side  of  Con- 
gress. It  opens  with  Mr.  Wickham's  "adverse  report," 
which  is  followed  by  Mr.  Bartine's  "views  of  the  minori- 
ty." Tho  views  of  other  prominent  men  follow.  Al- 
together the  pamphlet  contains  much  matter  of  great 
value  to  those  specially  interested  in  the  coinage  of  go'.d 
and  silver.  Politicians  will  find  it  a  useful  book  of  ref- 
erences. 

Hie  Illinois  Statesman  is  the  name  of  the  latest  arri- 
val in  the  field  of  political  literature.  Vol.  1,  No.  1,  holds 
forth  "Gresham  a  Possibility,"  with  a  cartoon  of  Carter 
H.  Harrison  in  the  background.  "Our  Carter"  is  made  to 
say:  "I'm  going  to  be  the  World's  Fair  Mayor  of  Chicago 
or  re-elect  Mr.  Washburne.  I'm  the  only  Democrat  that 
is  fit  to  hold  the  office,  etc .  Those  interested  in  Illinois 
politics  will  find  to  this  publication  lively  reading.  No.  1 
is  also  full  of  good  photos. 

The  Prospectus  and  Journal  of  the  Brotherhood  of 
Electrical  Mechanics  for  1891  (their  first  number),has  just 
been  issued.  The  aims  and  ob.iects  of  the  Brotherhooa 
(whose  head  office  is  at  94  Dearborn  St.,  Chicago),  are: 

To  establish  in  all  large  cities  of  this  country  a  meeting 
place  for  the  members  of  the  Brotherhood  of  Electrical 
Mechanics;  that  meeting  place  to  be  supplied  with  as 
much  experimental  apparatus  as  they  can  afford  to  pur- 
chase. In  connection  with  this  they  aim  to  accumulate 
an  electrical  library,  also,  to  keep  on  file  the  best  electri- 
cal papers  and  magazines  and  all  available  scientific  lit- 
erature. , 

Their  object  is  to  secure  for  themselves  that  technical 
education,  the  need  of  which  they  feel  in  their  daily 
work,  knowing  that  by  securing  this  technical  knowledge 
they  can  raise  the  standard  of  excellence  among  their 
members,  and  thereby  make  themselves  more  valuable, 
and  consequently  will  command  better  wages.  They  be- 
lieve that  "JCnotyledye  is  Poi/.'cr,"  and  that  this  is  the 
correct  solution  of  the  labor  question. 

They  have  also  for  an  object  the  care  of  the  sick  or  dis- 
abled members,  the  burial  of  dead  members,  and  the  se- 
curing of  positions  for  members  who  are  unemployed. 

The  Brotherhood  is  not  a  labor  organization  in  the  gen- 
eral acceptance  of  the  term.  They  leave  the  question  of 
wageB  where  they  think  it  properly  belongs,  that  is,  be 


tween  employer  and  employee.  They  are  unequivocally 
opposed  to  strikes,  and  to  anything  that  will  interfere 
between  employer  and  employees,  as  they  believe  their 
interests  to  be  identical. 

Scribner's  Magazine  for  October  is  led  by  the  fourth 
article  in  the  series  on  "Great  Streets  of  the  World."  Mr. 
W.  W.  Story,  the  eminent  American  sculptor  and  writer, 
who  has  spent  the  most  of  his  life  in  that  city,  writes  of 
"The  Corso  of  Rome,"  recalling  itsmedia3val  glories,  and 
giving  many  personal  reminiscences  of  his  sojourn  there, 
with  picturesque  descriptions  of  the  street  as  't  exists  at 
the  present  day,,  its  palaces,  monuments,  churches,  and 
public  buildings,  and  a  vivid  account  of  the  Carnival  in 
its  gayest  days — the  laces  of  the  Barberi  and  the  closing 
night,  when  thousands  of  wax  tapers  are  lighted  and  car- 
ried about  the  street.  The  illustrations  for  this  article 
are  by  Ettore  Tito,  a  Roman  artist,  who  has  caught  the 
spirit  of  this  most  historic  street.  There  are  also  several 
very  entertaining  out-of-door  articles — Archibald  Roger's 
adventures  in  "Hunting  American  Big  Game,"  and  with 
it  Dr.  J.  N.  Hall's  short  paper  on  the  "Actions  of  Wounded 
Animals,"  which  sportsmen  will  find  of  very  practical 
interest;  Edward  L.  Wilson's  "Biography  of  the  Oyster," 
from  the  planting  of  the  seed  to  the  market;  and  Major 
J.  W.  Powell's  account  of  the  origin  and  probable  effects 
of  the  new  lake  in  the  Colorado  Desert.  The  fiction  of 
this  issue  includes  a  long  and  amusing  instalment  of 
"The  Wrecker,"  by  Hobert  Louis  Stevenson  and  Lloyd 
Osbourne;  a  detective  story,  "Captain  Black,"  by  Charles 
E.  Carryl;  and  a  tale  of  the  classic  days  of  Greece  and 
Rome  by  Dr.  Ernst  Schottky,  a  German  resident  of  New 
York,  who  originally  wrote  this  tale  in  his  mother  tongue. 
A  paper  on  "Oarlyle's  Politics"  as  revealed  in  his  essays — 
with  poems  and  the  Point  of  View— completes  a  strong 
number. 


CONTRACTS  OPEN. 


BUSINESS  TRANSACTIONS, 


The  Hoppes  Manufacturing  Co. ,  through  their  Minne- 
apolis office  (of  which  Mr.  E.  Webster  is  manager),  have 
made  the  following  sales  during  the  latter  part  of  the 
past  month:— John  Morrell  <fe  Co.  (Limited), Ottumwa, la. , 
.500  h.p.  punfier  and  400  h.  p.  exhaust  heater;  Minnesota 
Hospital  for  Insane,  St.  Peter,  Minn.,  200  h.  p.  exhaust 
heater. 

The  Lidgerwood  Manufacturing  Company,  with  head- 
quarters at  96  Liberty  Street,  New  York  City,  have  estab- 
lished a  branch  house  in  St.  Louis  for  the  sale  of  their 
standard  hoisting  engines,  at  610  North  4th  street,  and 
609  North  3rd  street,  under  the  management  of  Mr.  Chas. 
W.  Melcher,  a  gentleman  of  well-known  ability  and  en- 
terprise. 

The  Lidgerwood  Manufacturing  Company  is  one  of  the 
busiest  and  most  prosperous  concerns  in  the  United 
States,  and  have  sold  over  8,000  of  their  famous  engines. 


Map  of  thb  United  States. 

A  large,  handsome  map  of  the  United  States,  moun- 
ed  and  suitable  for  office  or  home  use,  is  issued  by 
the  Burlington  route.  Copies  will  be  mailed  to  any 
address  on  receipt  of  13  cents  in  postage  by  P.  S. 
EusTis,  Gen'l  Pasd.  Agent,  C.,B.&  Q.  R.  B.,  Chicago,  111. 


NEW!  NEW! 


rOE  MANXTFACTUBEBS. 

Who  wants  to  buy  a  small  new  machine  for  imitation 
and  exploration  in  America.  Sole  machine  in  the  world 
of  first  necessity  for  manufacturers  of  chocolate,  and  pat- 
ented only  in  Europe.  Please  address  offers,  if  possible 
in  German,  to  C.  N.  27850,  care  Rudolf  Mosse,  Berlin,  S. 
W.  (Germany). 


CHICAGO,  MILWAUKEE  &  ST.   PAUL  RAIL- 
WAY. 

Electric  Lighted  and  Steam  Heated  Vestibuled  Trains, 
with  Westinghouse  Air  Signals,  between  Chicago,  St. 
Paul  and  Minneapolis,  daily. 

Electric  Lighted  and  Steam  Heated  Yestibuled  Trains 
between  Chicago,  Council  Bluffs  and  Omaha,  daily. 

Through  Vestibuled  Sleeping  Cars,  daily,  between  Chi- 
cago, Butte,  Tacoma,  Seattle,  and  Portland,  Ore. 

Solid  Trains  between  Chicago  and  principal  points  in 
Northern  Wisconsin  and  the  Peninsula  of  Michigan. 

Daily  Trains  between  St.  Paul,  Minneapolis  and  Kan- 
sas City  via  the  Hedrick  Route. 

Through  Sleeping  Cars,  daUy,  between  St.  Louis,  St. 
Paul  and  Minneapolis. 
I    The  finest  Dining  Cars  in  the  World. 

The  best  Sleeping  Cars.  Electric  Reading  Lamps  in 
Berths. 

^  6,100  miles  of  road  in  Illinois,  Wisconsin,  Northern 
Michigan,  Iowa,  Minnesota,  Missouri,  South  Dakota 
and  North  Dakota. 

v4 ,   Everything  First-Class. 

U  First-Class  People  patronize  First-Class  Lines. 

Ticket  Agents  everywhere  sell  Tickets  over  the  Chi- 
cago, Milwaukee  and  St.  Paul  Railway. 
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United  States  Engineer  Office,  34  West  Congress 
street,  Detroit,  Mich. ,  September  19,  1891.  Sealed  pro- 
posals, in  triplicate,  will  be  received  at  this  office  until  2 
o'clock  p.  m.,  October  19,  1891,  and  then  opened:  For 
furnishing  ten  gate  anchorages  for  the  800  feet  .'ock  at 
St.  Mary's  Falls  Canal,  Michigan.  Preference  will  be 
given  to  materials  of  domestic  production  or  manufact- 
ure, conditions  of  quality  and  price  (import  duties  in- 
cluded) being  equal.  Attention  is  invited  to  Acts  of  Con- 
gress, approved  February  26, 1885,  and  February  28, 1887, 
vol.  23,  page  332,  and  vol.  24,  page  414,  Statutes  at  Large. 
The  government  reserves  the  right  to  reject  any  or  all 
proposals;  also,  to  waive  any  Informalities.  For  further 
information  apply  at  this  office.  O.  M.  Poe,  Colonel 
Corps  of  Engineers,  Bvt.  Brig.  General,  U.  8.  A. 

Heating  and  Ventilating  Apparatus.  —Sealed 
proposals  will  be  received  at  the  office  of  the  Supervising 
Architect,  Treasury  Department,  Washington,  D.  C, until 
2  o'clock  p.m.  on  the  12th  day  of  October,  1891,  for  all 
the  labor  and  materials  required  for  putting  in  place  com- 
plete the  new  low  pressure,  return  circulation  steam 
heating  and  ventilating  apparatus  for  the  U.  S.  Court- 
house and  Post  OfflceBuilding  atPortland,  Me., in  accord- 
ance with  drawings  and  specifications,  copies  of  which 
may  be  had  at  this  office  or  the  office  of  the  custodian  of 
the  building  at  Portland,  Me. 

Each  bid  must  be  accompanied  by  a  certified  check  for 
a  sum  not  less  than  2  per  cent,  of  the  amount  of  the 
proposal. 

The  department  will  reject  all  bids  received  after  the 
time  herein  stated  for  opening  the  same ;  also  bids  which 
do  not  comply  strictly  with  all  the  requirements  and 
meaning  of  this  invitation. 

Proposals  must  be  inclosed  in  envelopes,  sealed  and 
marked  "Proposals  for  the  New  Low  Pressure,  Return 
Circulation  Steam  Heating  and  Ventilating  Apparatus  for 
the  U.  S.  Courthouse  and  Post  Office  Building,  at  Port- 
land, Me.,"  and  addressed  to  W.  J.  Edbrooke,  Supervising 
Architect. 

Building  Materials. — Sealed  proposals  will  be  re- 
ceived at  the  office  of  th#  Supervising  Archltect.Treasury 
Department,  Washington,  D  C. ,  until  the  9th  day  of  Oc- 
tober, 1891,  for  all  the  labor  and  materials  required  for 
the  excavation,  concrete  foundations,  stone  and  brick 
work,  iron  and  wood  floor  and  roof  construction,  roof 
covering,  etc. ,  of  the  U.  S.  Post  Office  building  at  Jack- 
eon,  Mich.,  in  accordance  with  the  drawings  and  spciflca- 
tions,  copies  of  which  may  be  had  at  this  office.  Each 
proposal  must  be  accompanied  by  a  certified  check  for 
not  less  than  2  per  cent,  of  the  amount  of  proposal.  Pro- 
posals must  be  sealed  and  marked  "Proposals  for  Exca- 
vation, Concrete  Foundations,  Stone  and  Brick  Work, 
Iron  and  Wood  Floor  and  Roof  Construction,  Roof  Cover- 
ing, etc. ,  for  the  U.S.  Post  Office  Building  at  Jackson, 
Mich.,"  and  addressed  to  W.  J.  Edbrooke,  Supervising 
Architect. 

Steam  Heating  and  Ventilating  Apparatus. — 

Sealed  proposals  will  be  received  at  the  office  of  the  Su- 
pervising Architect,  Treasury  Department,  Washington, 
D.  C,,  until  the  9th  day  of  October,  1891,  for  all  the  labor 
and  materials  required  for  putting  in  place  complete  the 
low  pressure,  return  circulation,  steam  heating  and  ven- 
tilating apparatus  for  the  United  States  Post  Office  build- 
ing at  Kalamazoo,  Mich. ,  in  accordance  with  drawings 
and  specifications,  copies  of  which  may  be  had  at  this 
office.  Bids  wUl  also  be  considered  for  any  other  system 
of  heating  and  ventilating  in  lieu  of  the  above,  and  par- 
ties proposing  to  supply  such  must  submit,  with  their 
proposal,  plans  and  full  specification  for  same.  Each  bid 
must  be  accompanied  by  a  certified  check  for  a  sum  not 
less  than  3  per  cent,  of  the  amount  cf  the  proposal.  Pro- 
posals must  be  inclosed  in  envelopes,  sealed  and  marked, 
"Proposals  for  the  Low  Pressure,  Return  Circulation.  . 
Steam  Heating  and  Ventilating  Apparatus  (or  otherwise, 
as  the  case  may  be)  for  the  United  States  Post  Office  build- 
ing at  Kalamazoo,  Mich.,"  and  addressed  to  W.  J.  Ed- 
brooke, Supervisinff  Architect. 

Steam  Heating  and  Ventilating  Apparatus. — 

Sealed  proposals  will  be  received  at  the  office  of  the  Su- 
pervising Architect,  Treasury  Department,  Washington, 
D.  C,  until  the  6th  day  of  October,  1891,  for  all  the  labor 
and  materials  required  and  fixing  in  place  complete  the 
low  pressure,  return  circulation,  steam  heating  and  ven- 
tilating apparatus,  power  boiler,  pump, etc. , in  the  United 
States  Custom  House,  etc.,  building  at  Galveston,  Texas, 
in  accordance  with  the  drawings  and  specifications, 
copies  of  which  may  be  had  on  application  at  this  office. 
Bids  will  also  be  considered  for  any  other  system  of  heat- 
ing and  ventilating  in  lieu  of  the  above,  and  parties  pro- 
posing to  supply  such  must  submit  with  their  proposal 
plans  and  full  specification  for  same.  Each  bid  must  be 
accompanied  by  a  certified  check  for  a  sum  not  less  than 
2  per  cent,  of  the  amount  of  the  proposal.  Proposals 
must  be  sealed  and  marked,  "Proposals  for  the  Low 
Pressure,  Return  Circulation,  Steam  Heating  and  Venti- 
lating Apparatus  (or  otherwise,  as  the  case  may  be). 
Power  Boiler,  Pump,  etc.,  for  the  United  States  Custom 
House  etc.,  building  at  Galveston,  Texas,"  and  addressed 
to  W.  J.  Edbrooke,  Supervising  Architect. 

An  Opening.— A  chief  engineer  of  three  years'  expe- 
rience in  southwest  Virginia,  east  Tennessee  aud  North 
Carolina  would  like  to  meet  one  or  two  bright  men  with 
$100,000  each  who  could  complete  15  miles  of  railroad  on 
which  $60,000  cash  has  been  expended  for  grading  this 
season.  "The  present  company  are  local  men  who  have 
run  out  of  cash,  but  the  project  is  as  good  as  ever,  and 
the  opportunity  now  occurs  to  take  advantage  of  their 
misfortune.  No  debts  are  owing,  no  bonds  have  been  is- 
sued, and  about  $150,000  of  local  bonuses  are  promised. 
The  inducements  to  take  hold  are:  when  built  this  rail- 
road wUl  inevitably  be  required  by  tha  projected  exten- 
tlon  of  a  present  large  system;  it  will  pay  handsomely 
from  the  start;  and,  best  of  all,  large  mineral  and  timber 
properties  can  now  be  secured  cheaply,  whose  value 
would  be  greatly  increased  by  the  completion  of  this  rail- 
road. 

I  have  no  money  and  no  financial  connections,  but  have 
this  opportunity  and  can  give  the  highest  professional 
references.  Address  Cjhef  Engineeb,  P.  O.  Box  360,  Bris- 
tol. Tenn. 
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CURTIS     TANK      GOVERNOR    AND  PUMP 


Tlie  accompanying  illustration  shows  the  Curtis 
tank  governor  and  pump  combined.  It  is  one  of 
Mr.  Curtis'  new  patents,  and  he  aud  others  beheve 
that  it  is  destined  to  have  a  great  sale. 

The  device  forms  a  very  compact  and  effective 
combination  of  receiver  and  boiler  feed  pump,  all 
piped  together  and  ready  for  service,  by  ireaas  of 
which  the  returns  from  any  system  of  heating  or 
drying  in  which  steam  is  condensed  are  automatic- 
ally and  regularly  returned  into  the  boiler  against 
any  pressure  that  may  be  therein,  and  at  the  high- 
est possible  temperature.  This  applies  to  steam 
coils,  radiators,  steam  jackets,  drying  cylinders, 
slashers,  lumber  dryers,  canneries,  brick  kilns,  etc. 
In  addition  to  a  steam  pump  of  the  best  n  ake  the 
apparatus  includes  a  closed  tank  into  which  the  re- 
turns are  brought  by  gravity. 

To  the  removable  head  of  the  tank  is  attached  a 
frictlonless  balanced  steam  valve,  operated  by  a 
hollow  float  and  lever  on  the  inside.  The  float  is 
so  arranged  in  connection  with  the  valve  that  it 
maintains  a  constant  water  Une  in  the  tank,  speed- 
ing or  retarding  the  pum  p  in  exact  relation  to  the 
quantity  of  water  entering  it  from  the  returns  so 
that  there  can  be  no  accumulation  of  water  in  the 
tank,  and  as  it  is  always  partly  full 
of  steam,  the  water  from  it  enters 
the  boiler  at  the  full  temperatui-e 
of  the  steam  with  which  it  is  in  con- 
tact, and  with  a  steady  continuous 
flow  as  fast  as  it  enters  the  tank. 
The  steam  pipe  on  the  tank  is  piped 
to  the  pump,  and  the  suction  of  the 
pump  is  piped  to  the  bottom  of  the 
tank  into  which  it  projects  upwards 
a  short  distance,  thus  forming  about 
it  (in  the  bottom  of  the  tank),  a  trap 
to  catch  all  dirt  or  scale  which 
would  otherwise  pass  into  the  pump. 

The  pump  and  tank  are  piped  to- 
gether ready  for  use,  and  need  only 
to  be  connected  to  the  boiler,  and 
the  return  pipe  from  the  circulation. 

Further  information  may  be  ob- 
tained of  the  manufacturers.  The 
Curtis  Regulator  Co.,  03  Beverly 
.street,  Boston. 


pressure  being  then  about  1201b.  At  12  o'clock, 
noon,  the  vessel  started  to  clear  the  harbor  and  at 
about  1.40  p.m.,  when  about  eight  miles  off  Dunkirk, 
the  shell  bottom  of  the  boiler  suddenly  fractured, 
the  crack  opening  about  1-16  in.  wide,  and  running 
circumferentially  through  the  solid  plate  of  one  of 
the  end  belts  for  a  length  of  about  30  in.,  close  to 
the  ring  seam  of  rivets  uniting  it  to  the  middle  belt 
of  plating. 

Fortunately  the  damage  was  confined  to  the  emp- 
tying of  the  boiler  and  its  consequent  disablement; 
but  it  is  not  difficult  to  conceive  that  a  fracture  of  a 
li  tie  more  extensive  character  might  easily  result 
in  complete  rupture  and  explosion  of  the  sheel,with 
consequences  that,  in  the  case  of  modern  marine 
boiler  woking  at  1501b.  or  1601b.  on  the  inch,  can 
ha'dly  be  contemplated  without  a  shudder.  It 
would,  therefore,  be  much  more  satisfactory  if  in 
the  present  ca^^f^  some  reliable  explanation  could 
be  adtluced  for  the  cause  of  the  failure.  Unfortu- 
nately the  report  affords  little  room  for  oongratula- 
tion  on  this  point.  The  surveyor  who  made  the  In- 
quiry, contents  himself  with  the  assertion  that  the 
fracture  "was  caused  by  the  strain  brought  to  bear 
at  the  bottom  of  the  shell  plate  by  the  unequal  tem- 
perature and  corresponding  unequal  expansion  be- 
tween the  bottom  and  upper  part  of  the  shell." 


FRACTURES  IN  STEEL  BOILER 
SHELLS. 

The  fracture  of  the  steel  shell  of  a 
marine  boiler  on  board  the  steam- 
ship Ethiope,  some  time  since,  re- 
garding which  a  report  was  recently 
issued  by  the  British  Boardof  Trade, 
is  discussed  by  Practical  Engineer- 
ing as  follows: 

The  boiler  in  question  was  one  of  the  two  main 
boilers,  and  was  of  the  double-ended  type,  measur- 
ing 14  ft.  G  in.  in  length  by  11  ft.  Oin.  in  diameter, 
having  two  furnaces  at  each  end  leading  into  a  cen- 
tral combustion  chamber,  fitted  with  return  smoke 
tubes  arranged  in  the  usual  way.  The  shell  was 
constructed  in  three  belts,  the  plates  being  1  in.  in 
thickness,  united  with  treble-riveted  butt  straps  at 
the  longitudinal  seams,  while  the  circumferential 
seams  were  lap-jointed  and  double-riveted  through- 
out, the  rivets  being  Igin.  diameter,  and  pitched 
4i  in.  apart.  It  will  thus  be  seen  there  was  nothing 
unusual  in  regard  to  the  construction  of  the  boiler, 
which  was  of  the  ordinary  marine  type.  It  was 
built  by  Messrs.  Richardson  and  Son,  West  Hartle- 
pool, in  1889,  under  Lloyd's  survey,  and  was  certi- 
fied by  Lloyd's  at  the  time  the  fracture  occurred. 

From  the  repoit  it  appears  that  on  the  day  before 
the  boiler  failed  the  vessel  was  lying  in  the  port  of 
Dunkirk,  and  the  fires  were  lighted  between  5  and 
6  p.m.  for  the  purpose  of  slowly  raising  steam,  and 
kept  gently  burning  till  a  little  past  midnlght,when 
the  donkey  pump  was  started  with  a  view  to  pro- 
mote circulation,  the  water  [being  alternately 
drawn  from  one  boiler  and  pumped  into  the  other 
up  to  about  four  o'clock  the  following  morning, 
when  this  operation  was  stopped.  At  about  10:30  a. 
m.  the  engines  were  turned  round  by  steam,  the 


The  facts  we  have  quoted,  however,  lend  little 
support  to  this  view.  As  will  readily  be  seen  on 
reference  to  the  figures,  the  time  occupied  in  rais- 
ing steam  was  not  less  than  is  usually  allowed  for 
this  purpose,  and  coupled  with  the  fact  that  a  cer- 
tain amount  of  artificial  circulation  was  secured  by 
means  of  the  donkey  pump,  is  certainly  inadequate, 
in  our  opinion,  to  account  for  the  casualty,  and  we 
are  glad  that  Mr.  Traill,  the  chief  engineer  of  the 
Board  of  Trade,  in  commenting  on  the  case,  does 
not  allow  the  opinion  of  the  surveyor  with  regard 
to  the  cause  to  pass  unchallenged. 

In  such  cases  as  these  the  testing  machine,  al- 
though not  an  infallible  guide,  is  much  more  likely 
to  throw  light  by  affording  an  indication  of  the 
quality  of  the  material.  But  although  its  aid  was 
invoked,  the  results  furnished  do  not  shed  much 
light  on  the  cause  of  the  failure.  Two  test  pieces 
cut  from  the  fractured  plate,  gave  an  ultimate  ten- 
sile stress  of  26-6  tons  per  square  inch,  and  an 
elongation  of  28  per  cent,  in  a  length  of  10  in.,  with 
a  sound  silky  fracture,  while  two  other  pieces,  each 
2  in.  broad,  bend  cold  to  within  a  radius  of  f  in. 
without  showing  signs  of  fracture;  so  that,  as  far  as 
tests  go,  they  proved  the  material,  which  was  made 
by  Colville  <fc  Co.,  was  of  good  quality.  It  should, 
however,  bo  remarked  that  the  plate  from  which 
the  test  strips  were  cut  had  been  first  heated  and 


straightened  for  the  purpose  of  serving  as  a  tem- 
plate for  the  repair  plate,  and  the  tests  would  have 
been  of  greater  scientific  value  had  the  strips  been 
cut  before  the  plate  was  annealed. 

It  is  possible  that  the  plate  may  have  been  in- 
jured in  the  working,  and  several  cases  of  fracture 
have  been  recorded  in  which  the  damage  was  trace- 
able to  the  fact  that  the  plate  was  heated  before  be- 
ing bent  to  the  curve  of  the  shell,  and  was  subse- 
quently worked  at  a  dull  heat,  a  practice  which,  as 
is  DOW  well  known,  is  highly  objectionable.  No  ex- 
planation of  this  kind,  is  permissible  in  this  case,  as 
the  plates  are  stated  to  have  been  bent  cold,  and 
the  rivet  holes  subsequently  drilled  in  with  the 
plates  in  position.  In  the  absence,  therefore,  of 
any  proof  of  defective  quality  of  material,  or  inju- 
rious  treatment  while  in  a  partially  heated  condi- 
tion, we  are  compelled  to  assume,  like  Mr.  Traill, 
that  the  plate  received  some  local  injury  during  the 
process  of  construction,  possibly  through  the  work- 
men fiogging  out  a  buckle  or  set  m  the  plate,  and 
that  the  initial  stresses  thus  brought  into  play,com- 
bined  with  the  punishment  which  all  marine  boilers 
receive  more  or  less  through  unequal  expansion 
were  more  than  the  plate  could  stand.  There  is,  of 
course,  no  direct  evidence  that  this  explanation  is 
the  correct  one;  but  it  should  be  considered  that 
such  punishment  as  we  refer  to  sel- 
dom affords  much  positive  evidence 
of  its  existence,  while  subsequent 
annealing  and  straightening  would 
be  calculated  to  efface  any  slight 
traces  which  might  exist. 

We  certainly  should  not  like  to 
admit  that  the  cause  of  the  fracture 
was  enshrouded  in  impenitrable 
mystery.  Careful  investigation  and 
experience  both  combine  to  show 
that  failures  of  steam  boilers  can 
generally  be  accounted  for  by  simple 
causes,  and  that,  when  difficulty 
occui-s  in  fixing  upon  some  specific 
reason,  it  arises  mainly  because 
direct  evidence  is  destroyed.  The 
moral,  in  fact,  of  the  present  case  is 
not  that  steel  is  an  unreliable  ma- 
terial for  boiler  construction.  On 
the  contrary,  we  consider  the  im- 
provement in  steam  engine  economy 
effected  during  the  last  decade  is 
mainly  owing  to  its  general  adop- 
tion, its  valuable  properties,  its 
homogeneousness,  and  its  ductility 
deserve  and  require  respect,  and  in 
its  working  it  should  be  remembered 
that  an  incipient  crack,  which  would 
be  of  little  or  no  importance  in  a 
wrought-iron  plate  may  in  the  case 
of  a  mild  steel  plate  suddenly  de- 
velop into  a  defect  of  serious  magnitude.  This  is 
the  lesson  we  wish  to  convey,  and  which  in  these 
days  of  high  pressure  it  is  important  those  who  are 
responsible  for  the  construction  of  steam  boilers 
should  lay  well  to  heart. 

This  is  not  by  any  means  the  first  instance  in 
which  the  shells  of  steam  boilers  have  suddenly 
fractured  while  at  work.  Several  disastrous  explo- 
sions have  come  within  our  experience  which  owe 
their  origin  to  sudden  fractures,  and  those  having 
experience  of  externally-fired  boilers  will  be  aware 
of  the  tendency  which  they  have  to  occasionally 
fail  in  this  way;  but  in  all  these  cases  the  boilers 
have  been  made  of  iron.  The  shell  plates  of  several 
steel  boilers  have,  it  is  true,  given  way  under  the 
hydraulic  test,  and  cracks  have  also  occurred  in 
course  of  construction  while  hammering  or  laying 
up;  but,  as  Mr.  Traill  points  out,  this  is  the  first 
time  a  steel  shell  plate  has  cracked  while  the  boiler 
was  under  steam,  and  it  is  earnestly  to  be  hoped,  in 
view  of  the  high  pressures  now  existing,  and  of  the 
disastrous  consequences  that  might  ensue  from  such 
failures,  the  first  experience  will  be  the  last. 


It  would  be  a  right  that  an  inventor  should  have 
his  patent  sustained  when  he  produces  that  doc- 
ument in  court  with  the  United  States  govern- 
ment's seal  attached  thereto. 
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THE  JEFFREY  STEAM  STEVEDORE, 

This  is  a  machine  for  loading  coal,  grain,  lime, 
ores,  etc.,  on  board  vessels  from  cars  or  storage.  It 
consists  of  two  hinged  frames  arranged  to  be  sup- 
ported upon  the  axles  and  wheels  of  a  heavy  truck, 
and  to  support  the  shafting,  bearings,  chains, 
guides  and  buckets  of  an  endless  elevator. 

When  not  at  work,  the  two  portions  of  the  frame 
are  closed  nearly  together,  the  top  portion  resting 
upon  a  bolster  trestle,  the  hinged  end  supported 
on  axle  and  wheels  as  shown  in  cut,  the  other  end 
with  bolster  trestle  on  another  axle  and  wheels  not 
shown.  When  folded  and  loaded  as  described,  the 
whole  apparatus  with  shears  and  guy  wires  can  be 
transported  readily  from  place  to  place. 

The  illustration  shows  the  machine  ready  for 
work  to  take  coal  from  railroad  transportation  and 
deliver  to  vessels  alongside  of  the  dock.  The  top 
of  elevator  Is  guyed  in  position  and  is  driven  by 
rope  transmission  from  an  ordinary  dock  engine 
connecting  with  worm  and  gear. 

This  machine  can  be  placed,  as  shown,  with  the 
horizontal  ladder  running  under  and  taking  coal 
from  the  bottom  of  cars,  or  it  can  be  placed  at  right 
angles  to  the  position  shown,  with  the  horizontal 
ladder  parallel  to  the  railroad  track,  when  a  number 
of  shoveleis  would  load  the  passing  buckets,  and  a 
chute  from  the  head  would  convey  the  coal  or  ore 
to  the  hatch  of  the  vessel. 

The  wide  field  of  usefulness  of  this  machine  is 


hardened  bars  the  difference  was  less,  12.57  blows 
being  required  for  the  cold  bars,  against  14.4  at  the 
nominal  temperature.  The  bars,  both  hardened 
and  unhardened,  had  their  elastic  limit  raised  11 
per  cent  by  the  cold,  and  their  elongation  was  di- 
minished by  12  to  14  per  cent. 

PROPORTIONAL  DIVIDERS. 


A  considerable  portion  of  the  draughtsman's 
work  consists  in  making  copies  of  drawings  to  a  re- 
duced or  to  an  enlarged  scale.  For  this  purpose  he 
has  at  his  disposal  various  instruments,  the  princi- 
pal ones  being  the  proportional  dividers,  the  panto- 
graph and  the  eidograph. 

Proportional  dividers  are  a  very  useful  and  inge- 
nious instrument  by  means  of  which  not  only  the 
lines  of  a  drawing  may  be  reproduced  so  that  they 
shall  bear  in  the  copy  a  given  ratio  to  those  of  the 
original,  but  the  drawing  may  be  so  reproduced 
that  the  areas  of  any  given  plane  surface,  or  the 
contents  of  any  solid  shall  likewise  be  proportion- 
ate to  those  of  the  original. 

Proportional  dividers  are  composed  of  two  legs, 
6  to  9  inches  long,  with  fine  steel  points  at  their  op- 
posite extremities;  these  legs  turn  around  a  mova- 
ble pivot,  the  position  of  which  may  be  so  adjusted 
that  the  ratio  of  the  distance  between  one  pair  of 
points  to  the  distance  between  the  other  pair  of 
points  may  be  varied  to  any  extent. 

These  adjustments  are  facilitated  by  means  of  a 
series  of  graduations  or  scales  on  the  legs,  any  one 


apparent  at  a  glance,  and  it  is  especially  valuable 
to  stevedores  at  points  where  inland  transportation 
on  rivers,  bays  or  canals  necessitates  the  use  of 
barges,  and  where  a  capacity  of  150  to  300  tons  per 
hour  at  a  moderate  elevation  of  25  to  30  feet  is  de- 
irable. 

Its  portability  renders  it  as  useful  to  the  steve- 
dore or  shipper,  as  the  hoisting  engine. 

This  machine  is  manufactured  by  The  Jeffrey 
Manufacturing  Company,  who  are  well  known 
throughout  the  country  as  successful  manufacturers 
of  elevating  and  conveying  machinery  for  handling 
material  of  all  kinds.  Their  main  office  and  works 
are  at  Columbus,  Ohio,  with  a  branch  at  48  South 
Canal  street,  Chicago,  111. 


STEEL  AT   VARIOUS  TEMPERATURES. 


The  testing  of  steel  at  various  degrees  of  temper- 
ature has  been  practiced  in  almost  all  countries, 
and  now  an  account  is  given  of  the  tests  made  by 
the  French  Government  of  steel  way  down  in  the 
low  temperature  of  75°  to  100°  below  Farenheit.  In 
these  experiments  part  of  the  bars  employed  were 
hardened  and  part  otherwise.  The  breaking  load 
was  increased  by  the  cooling  3  per  cent,  in  the  in 
stance  of  the  unhardened  bars  and  some  6  per  cent, 
in  that  of  those  hardened;  but  in  a  shock  such  as  a 
gun  would  be  subjected  to  the  unhardened  bars, 
cooled,  broke  on  an  average  with  5.9  blows,  against 
14.6  blows  under  ordinary  conditions.    With  the 


If,  for  example,  we  wish  to  muke  a  copy  of  a  plane 
figure  A,  so  that  its  area  shall  be  3  times  as  great  as 
that  of  the  original,  we  set  the  slide  to  3  of  the 
scale  of  planes,  and  take  in  the  narrow  opening  the 
length  of  the  sides  forming  the  figure  A  and  trans- 


of  which  may  be  made  to  coincide  with  a  line 
traced  across  the  slider  attached  to  the  pivot  and 
running  in  a  longitudinal  groove  in  the  legs.  Com- 
mon dividers  have  but  one  series  of  graduations 
giving  ratios  from  1:2  to  1:10,  whilst  the  best  instru- 
ments have  four  scales  of  graduations  on  the  legs, 
namely  a  scale  of  lines,  a  scales  of  planes,  a  scale  of 
solids,  and  a  scale  of  circles. 

The  scale  of  lines  gives  the  ratio  of  the  length  of 
any  given  line  taken  in  the  opening  at  the  end  of 
the  dividers  to  the  length  of  the  line  as  measured 
by  the  opening  at  the  other  end  of  the  dividers,  so 
that  by  it  a  drawing  may  be  reproduced  in  any  of 
the  following  proportions: 

Enlarged  from.     Or  Eeduced  from.     scale  no. 
1  to  r/n  1  to 

1  to  1%  1  to  Vio  7io 

1  to  V/j  1  to  Vs  '/s 

1  to  IVs  1  to  7,  % 

1  to  iVs  1  to  74  74 

itov,  itoy,  7, 

1  to  ly^  1  to  75  76 

1  to  2  1  to  '/'a  2 

1  to  2%  1  to  76  2.5 

1  to  3  to  10  1  to  Va  to  Vio  3  to  10 

The  scale  of  planes  gives  the  ratio  of  the  squares 
of  the  openings  of  the  opposite  ends  of  the  dividers, 
and  is  used  for  making  the  copy  of  a  drawing  in 
which  the  area  of  any  given  plane  figure  is  re- 
quired to  bear  a  certain  proportion  to  that  of  the 
original. 
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fer  them  by  the  wide  opening  to  the  copy  repre- 
sented by  figure  B,  whose  area  will  then  be  three 
times  as  great  as  that  of  A,  although  the  ratio  of 
the  respective  lines  of  the  two  figures  will  be  as  1;/ 


13.68' 


3  or  as  1  to  1.732.  It  will  be  seen  at  a  glance  how 
much  time  is  saved  by  this  simple  method  of  en- 
larging or  reducing  plane  figures,  instead  of  being 
compelled  to  calculate  the  proportionate  value  of 
each  line  composing  the  figure  by  multiplying  it  by 
VS. 

The  scale  of  solids  gives  the  ratio  of  the  cubes  of 
the  openings  of  the  opposite  ends  of  the  dividers, 
and  is  used  to  reproduce  any  solid  figure,  whose 
contents  are  required  to  bear  in  the  copy  a  given 
proportion  to  those  of  the  original. 

Suppose,  for  instance,  we  wish  to  make  a  copy  of 
the  cube  C,  whose  side  is  equal  to  8  inches  on  a 
scale  of  1  inch  =  1  foot,  but  the  contents  to  be  5 
times  as  great  as  those  of  C.  We  set  the  slider  to  5 
of  the  scale  of  solids,  £  nd  take  in  the  narrow  open- 
ing the  length  of  the  different  sides  and  transfer 
them  by  the  wider  opening  to  our  copy,  which  will 
have  the  dimensions  of  D,  its  cubic  contents  being 

5  times  as  great,  and 
its  sides  5  or  1,71 
times  as  long  as  those 
of  C.  On  measuring 
our  copy  D,  it  will 
be  found  that  the 
length  of  a  side  is  by 
the  same  scale  of  1 
inch  =  1  foot  equal  to 
13.68  inches;jand  that 
the  result  as  obtained 
by  the  instrument  is 
coiTCCt,  is  proved  by 
cubing  the  sides  8 
and  13.68,  which  gives 
us  respectively  512 
and  2560,  the  latter 
being.  5  times  the 
former. 

The  time  saved  by 
using  this  instrument 
is  even  more  apparent 
in  the  case  of  solids 
than  in  that  of  planes. 

The  scales  of  circles 
gives  the  ratio  of  the 
diameter  of  a  circle 
(in  some  cases  the 
radius)  to  the  side  of 
any  inscribed  regular 
polygon  from  6  to  20 
sides,  and  is  used  for 
dividing  the  circum- 
ference of  a  circle  in- 
to any  number  of 
equal  parts  up  to  20. 
A  line  marked  G.  S.,  found  on  some  instruments 
on  this  scale,  gives  that  propDrtional  division  of  a 
straight  line  into  two  parts  wherein  the  whole  line 
is  to  the  greater  part  as  the  greater  part  is  to  the 
lesser  part,  whence  the  greater  part  is  equal  to  the 


Fig,  1, 


Fig,  2. 
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whole  line  multiplied  by        — 'or  0.618.  Tlie 

a 

greater  part  is  thus  a  mean  proportional  between 
the  lesser  part  and  the  whole  line. 

The  illustrations  show  different  models  of  pro- 
portional dividers  of  the  very  b3st  quality  and 
workmanship,  namely: 

Fig.  1 — 7i  inches  long,  finely  divided  for  lines 
and  circles. 

Fig.  2 — 9  inches  long,  divided  for  lines  and  cir- 
cles, with  rack  movement  and  movable  steel  points 
which  are  held  firmly  by  screws,  so  that  they  can 
be  reset  to  their  original  length  in  case  of  breakage. 

Fig.  3 — 9  inches  long,  finely  divided  for  lines, 
planes,  solids  and  circles,  with  micrometer  adjust- 
ment, permitting  of  accurate  settings  both  of  tbe 
openings  of  the  points  and  also  of  the  slider  (o  ary 
particular  graduation. 

Similar  models  of  inferior  quality  and  finish  may 
also  be  had,  but  in  the  case  of  instruments,  of  what- 


ever kind,  the  best  alone  should  be  used,  if  accur- 
ate work  is  either  desired  or  expected  to  be  done. 
Those  described  are  strongly  recommended,  and 
may  be  used  without  the  slightest  hesitation. 

We  have  often  thought  that  if  the  ordinary  pro- 
portional dividers  had  the  .scale  of  circles,  which  is 
l)ut  little  used,  replaced  by  a  graduated  scale  of  say 
250  equal  parts,  from  point  to  point,  any  ratio 
might  be  set  off  between  the  openings  of  the  two 
ends.  The  dividers  could  then  be  used  for  many 
other  purposes  than  those  indicated  by  the  differ- 
ent scales  graduated  on  the  instrument  itaelt.— The 
Compaaa. 


LECOMPTE   AND    HIS  BALLOON. 

Henri  Lecompte,  Director  of  the  School  of  Aeros- 
tation at  Paris,  will  .soon  make  a  rash  attempt  to 
cross  Africa  by  balloon,  starting  from  Mozambique. 
The  peculiar  feature  of  this  balloon  is  a  special  ap- 
paratus for  the  production  of  hydrogen  gas,  so  as 
to  maintain  the  floating  power.     This  gas  is  to  be 
generated  during  the  night  time.    The  balloon  will 
carry  provisions  for  160  days  and  will  have  a  capaci- 
ty of  10,000  cubic  meters.    Experienced  aeronauts 
believe  that  this  is  a  very  hazardous  undertaking. 
I>ecompte  proposes  to  cross  Africa  in  its  wider  part, 
making  a  longer  journey  than  any  yet  recorded.  If 
an  accident  occurs  to  his  air  ship  his  chances  for 
reaching  civilization  are  about  as  slim  as  they  would 
be  if  he  descended  In  the  middle  of  the  Atlantic, 
for  if  compelled  to  abandon  his  balloon  ho  is  almost 
certain  to  find  himself  In  a  savage  wilderness, 
hnndreds  of  miles  from  succor,  and  very  likely 
among  hostile  natives. 


(Copyriirfit-) 

LOCALIZATION  AND  REMEDY  OF  TROUBLES 
IN    DYNAMOS  OR  MOTORS—III. 

By PBoi'.FRANni.s  B.  Ceockkr  and  Db. S. S.Wheelee. 

Continued  from  fage  133. 
HEATING  IN  DYNAMO  OR  MOTOR. 
General  Instruciions. 
The  degree  of  heat  that  is  injurious,  or  even  ob- 
jectionable, in  any  part  of  a  dynamo  or  motor  is 
fortunately  very  easily  and  quite  definitely  determ- 
ined in  ordinary  practice .  All  that  is  necessary  is 
to  place  the  hand  on  the  various  parts,  and  if  it 
can  remain  without  discomfort  the  heat  is  entirely 
harmless.  But  if  the  heat  is  unbearable  for  more 
than  a  few  seconds  the  safe  limit  of  temperature 
has  been  parsed,  and  it  should  be  reduced  in  some 
of  the  ways  that  are  given  below.  If  the  heat  has 
become  .>  o  gi-(  at  as  to  produce  an  odor  or  smoke, 
the  sale  limit  has  been  far  exceeded,  and  the  cur- 
rent should  be  shut  off  and  the  machine  stopped 
immediately,  as  this  indicates  a  serious  trouble, 
such  as  a  short-circuited  coil  or  a  tight  bearing. 
The  machine  should  hot  again  be  started  until  the 
cause  of  the  trouble  has  been  found  and  positively 
overcome.  Of  course  neither  water  nor  ice  should 
ever  be  used  to  cool  electrical  machinery,  except 
possibly  the  bearings  in  large  machines,  where  it 
can  be  applied  to  the  bearings  as  a  cooler  without 
danger  of  wetting  the  other  parts. 

The  above  simple  method  will  answer  in  ordinary 
cases,  but,  of  course,  the  sensitiveness  of  the  hand 
differs,  and  it  makes  a  very  great  difference  in  the 
feeling  whether  bare  metal  or  cotton -covered  wire 
is  touched.  Hence,  for  accurate  results,  a  ther- 
mometer should  be  applied  and  covered  with  waste 
or  cloth  to  keep  in  the  heat.  In  proper  working 
the  temperature  of  no  parts  of  the  machine  should 
rise  more  than  40°  C.  or  72°  F.  above  the  tempera- 
ture of  the  surrounding  air.  If  the  actual  temper- 
ature of  the  machine  reaches  boiling  point,  lOO^  C. 
or  212°  F.,  it  is  seriously  high. 

It  is  very  important  in  all  cases  of  heating  to  lo- 
cate correctly  the  source  of  heat  in  the  exact  part 
in  which  it  is  produced.  It  is  a  common  mistake  to 
suppose  that  any  part  of  a  machine  which  is  found 
to  be  hot  is  the  seat  of  the  trouble.  In  every  case 
all  parts  of  the  machine  should  be  felt  to  find  which 
is  the  hottest,  since  heat  generated  in  one  part  is 
rapidly  diffused  throughout  the  entire  machine.  It 
is  generally  much  surer  and  easier  in  the  end  to 
make  observations  for  heating  by  starting  with  the 
whole  machine  perfectly  cool,  which  is  done  by  let- 
ting it  stand  for  one  or  more  hours,  or  over  night, 
before  making  the  examination.  When  ready  to 
try  it,run  it  fast  for  three  to  five  minutes,then  stop 
and  feel  all  parts  immediately.  The  heat  will  then 
be  found  in  the  right  place,  as  it  will  not  have  had 
time  to  diffuse  from  the  heated  to  the  cool  parts  of 
the  machine.  In  fact,  after  the  machine  has  run 
some  time  any  heating  effect  will  spread  until  all 
parts  are  nearly  equal  in  temperature,  and  it  will 
then  be  almost  impossible  to  locate  the  trouble. 
II.— HEATING  OF  ARMATURE. 

1st  Cause. — Excessive  current  in  armature  coils. 
Symtoms  and  Remedy  the  same  as  Sparking  No.  1. 

2nd  Cause, — Short-circuited  armature  coils.  Sym- 
toms and  Remedies  the  same  as  Sparking,  No.  5. 

3rd  Cause. — Moisture  in  armature  coils. 

*9j/mp(om.— Armature  requires  considerable  power 
to  run  free.  Armature  steams  when  hot,  or  feels 
moist.  This  is  really  a  special  case  of  No.  2,  as 
moisture  has  the  effect  of  short  circuiting  the  coils 
through  the  insulation.  Measure  insulation  of 
armature. 

REMEDY.— Dry  the  armature  in  a  warm,  but  not 
hot,  place.  This  may  be  done  very  neatly  by  pass- 
ing a  current  through  the  armature,  which  should 
be  regulated  so  as  not  to  exceed  the  usual  armature 
current. 

4th  Cause. — Foucault  currents  in  armature  core. 
Symptom. — Iron  of  armature  core  hotter  than 
coils  after  a  short  run,  and  considerable  power  re- 
quired to  run  armature  when  field  is  magnetized 
and  no  load  on  armature.  This  may  be  distin- 
guished from  No.  2  by  absence  of  sparking  and  ab- 
sence of  excessive  heat  in  a  particular  coil  or  coils 
after  a  short  run. 


REMEDY.— Armature  core  should  be  laminate 
more  perfectly,  which  is  a  matter  of  first  construe- 
tion. 

III.— HEATING  OF  FIELD  MAGNETS. 
1st  Cause. — Excessive  current  in  Held  circuit. 
Symptom. — Field  coils  too  hot  to  keep  the  hands 
on. 

REMEDY. — In  the  case  of  a  shunt-wound  ma- 
chine  decrease  the  voltage  at  terminals  of  field 
coils,  or  increase  the  resistance  in  field  circuit  by 
winding  on  more  wire  or  putting  resistance  in  series. 
In  the  case  of  a  series- wound  machine,  shunt  a  por- 
tion of,  or  otherwise  decrease,  the  current  passing 
through  field,  or  take  a  layer  or  more  of  wire  off  the 
field  coils,  or  rewind  with  coarser  wire.  This 
trouble  might  be  due  to  a  short  circuit  in  field 
coils  in  the  case  of  a  shunt-wound  dynamo  or  motor, 
and  would  be  indicated  by  one  pole-piece  with  the 
short-circuited  coil  being  weaker  than  the  other; 
one  of  the  coils  would  also  probably  be  hotter  than 
the  other;  but  this  can  only  be  remedied  by  rewind- 
ing short-circuited  coil.  Measure  resistance  of 
field  coils  to  see  if  they  are  nearly  equal.  If  the 
difference  is  considerable  (t.  e.  more  than  5  or  10 
per  cent.)  it  is  almost  a  sure  sign  that  one  or  both 
coils  are  short-circuited  or  double-grounded. 


2nd  Cause. — Foucault  currents  in  pole-pieces. 

Symptom.— Fole-piecea  hotter  than  coils  after  a 
short  run.  The  pole-pieces  being  bare  metal  and 
coils  being  covered,  when  making  comparison  it  is 
of  course  necessary  to  keep  hand  on  coils  some 
time  before  full  effect  is  reached,  and  even  then  it 
is  reduced. 

REMEDY.— This  trouble  is  either  due  to  faulty 
design  and  construction,  which  can  only  be  cor- 
rected by  rebuilding,  or  else  it  is  caused  by  fluctu- 
ations in  the  current.  The  latter  can  be  detected, 
if  the  variations  are  not  too  rapid,  by  putting  an 
ammeter  in  circuit,  or  rapid  variations  may  be  felt 
by  holding  a  piece  of  iron  near  the  pole  pieces  and 
noting  whether  it  vibrates.  A  direct  current  does 
not  usually  vary  enough  to  cause  this  trouble,  but 
in  the  case  of  an  alternating  current  it  is  necessary 
to  use  laminated  fields  to  avoid  great  heating,  and 
the  ordinary  arc  currents  fluctuate  enough  to 
cause  some  trouble  in  this  way. 


3rd  Cause. — Moisture  infield  coils. 

Symptom. — Field -circuit  tests  lower  in  resistance 
than  normal  in  that  type  of  machine,  and  in  the 
case  of  shunt- wound  machines  the  field  takes  more 
than  the  ordinary  current.  Field  coils  steam  when 
hot,  or  feel  moist  to  hand. 

REMEDY. — Dry  the  field  coils  in  a  warm  but  not 
hot  place.    This  may  be  done  simply  by  passing  a 
current  through  the  field  coils,  which  must  be  reg- 
ulated so  as  to  not  exceed  the  usual  field  current. 
[To  he coutinued.) 


NEW  APPLICATION  OF  AN  OLD  ACT. 

The  construction  formerly  put  upon  an  act  of 
Congress  passed  March  3,  1879,  has  allowed  all 
printed  matter  from  foreign  countries  to  be  mailed 
to  New  York.  The  circular  issued  by  the  Treasui-y 
Department,  dated  July  28th  last,  orders  the  seiz- 
ure of  all  printed  mail  matter  except  books.  This 
applies  to  the  various  kinds  of  printing  processes, 
such  as  engravings,  etchings,  photogravures,  half 
tones,  sheet  music  and  photographs. 

The  result  is  that  Collector  Fassett's  contraband, 
mail  seizures,  at  New  York,  have  reached  prodig- 
ious proportions.  And  the  complaints  against  the 
new  application  of  the  act  passed  over  12^  years 
since  are  loud  and  numerous. 

Mr.  Frank  Hegger,  a  well-known  dealer  in  etch- 
ings, engravings,  water-color  pictures,  and  photo- 
graphic views,  at  152  Broadway,  New  York,  kicks 
against  the  new  state  of  things,  and  objects  to  the 
enforcement  of  the  act  in  question.  He  makes  a 
special  appeal,  through  the  press  to  "the  intelli- 
gent public"  to  bring  about  a  "much  needed  and 
permanent  reform," 


C!onnecticut  last  year  took  out  more  patents  in 
proportion  to  population  than  any  other  State  in 
the  Union, 
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TO   THE   A.   O.    OF   S.  E. 


Home  was  not  built  in  a  day,  to  quote  an  old  say- 
ing, and  neither  can  the  new  management  tf  this 
journal  make  it  what  they  feel  it  ought  to  be,  viz., 
an  educator,  a  home  instructor,  and  of  prime  bene- 
fit to  all  engineers,  in  a  day  or  even  six  months. 
But,  we  will  push  forward  as  fast  as  possible,  never 
getting  beyond  our  depths,  financially  or  otherwise 
and  hope  to  make  The  American  Engineer  one  of 
the  strongest  engineering  journals  of  the  day,  if  a 
sound  financial  and  energetic  policy  stand  as  an 
emblem  of  success. 

In  this  laudable  endeavor,  we  ought  to  have  the 
support  of  every  member  of  the  A.  0.  of  S.  E.,  as 
they  cannot  but  feel  that  the  organ  of  the  Order 
portrays  to  some  considerable  extent  the  condition 
of  the  Order  in  general. 

This  journal  ought  to  be  in  the  hands  of  every 
engineer  of  the  Order  and  by  securing  from  their 
friends  outside  of  the  Order,  new  subscriptions  for 
the  paper  help  spread  the  truths  on  which  the  Order 
Is  founded. 


There  is  no  question  but  that  this  Order  will  soon 
surpass  in  membership  any  similar  organization  in 
this  country;  but  to  accomplish  this  end,  every  one 
ought  to  do  his  utmost,  individually,  to  bring  it 
about.    "In  union  there  is  strength." 

The  pages  of  the  journal  will  be  divided  into  de- 
partments, as  follows: — 

New  mechanical  devices,  industrial  items,  edito- 
rial items,  "our  friends,"  the  A.  0.  of  S.  E.,  corres- 
pondence, miscellaneous  matter,  the  women's  de- 
partment, and  others  as,  from  time  to  time,  are 
thought  advisable. 

The  journal  will  shortly  be  enlarged,  and  the  new 
features  that  will  be  added  are  sure  to  prove  profit- 
able to  all  concerned. 

Members  of  the  A.  0.  of  S.  E.  are,  to  a  great  ex- 
tent to  be  criticized  on  account  of  the  acts  of  then- 
organ,  and  they  should,  in  justice  to  themselves, 
try  to  keep  it  up  to  the  standard  and  above  re- 
proach. 

Further  information  will  be  given  about  it  through 
the  regular  channels  of  communication  to  the  dif- 
ferent councils;  but  these  brief  remarks  will  be  ap- 
preciated by  every  one,  we  hope,  and  success  is 
sure  If  the  ideas  are  followed  out. 


TO   OUR  SUBSCRIBERS. 

To  the  end  that  the  new  subscription  books  now 
being  written  up  will  leave  no  one  out  who  ought 
to  have  the  paper,  we  would  ask  those  who  are  now 
receiving  it  to  drop  us  a  postal  giving  their  full 
name  and  address,  that  there  may  be  no  chance  of 
error,  and  if  any  one  has  cause  for  complaint,  we 
assure  them  that  the  cause  will  be  removed. 

We  wish  to  have  everything  in  first-class  order, 
and  a  system  started  that  will  keep  matters  in 
proper  shape. 


WHO   WILL    BE   THE  WINNER? 


With  the  view  of  bringing  up  the  circulation  of 
The  American  Engineer  to  fully  20,000  copies 
each  issue,  the  new  management  offer  a  premium 
of  $40  to  the  one  who  will  send  in  the  greatest 
number  of  new  subscriptions,  $20  to  the  one  who 
will  send  us  the  second  greatest  number,  and  $10  to 
the  one  who  sends  the  third  greatest  number  of 
new  subscriptions,  by  January  1,  1892. 


AN    ENGINEER  "MISSING" 


We  are  informed  that  detectives  are  looking  for 
Timothy  M.  Cronln  of  New  York,  who  mysteriously 
disappeared  from  his  home,  No.  966  Sixth  avenue, 
last  May,  and  has  not  since  been  heard  from.  He 
was  engineer  at  the  New  York  Hotel,  and  it  is 
thought  came  to  Chicago  and  is  now  employed  as 
an  engineer  in  this  city.  The  detectives  have  been 
unable  to  find  any  clew  as  to  his  whereabouts.  His 
wife  is  living  in  destitute  circumstances  in  New 
York. 


THE   RUBBER   SYNDICATE  FAILURE. 


Some  time  ago  we  referred  to  the  formation  of  a 
syndicate  by  a  certain  Baron  Vianna,  whose  object 
was  the  usual  one  of  such  combinations,  namely,  so 
to  control  the  supply  of  indiarubber  as  to  send  up 
its  market  price.  We  remarked  on  that  occasion 
that  the  operations  of  the  Baron  had  caused  no 
special  excitement  on  this  side  of  the  Atlantic,  al- 
though his  movements  appeared  to  be  watched 
with  considerable  interest  in  the  United  States. 
The  subsequent  course  of  events  has  fully  justified 
the  coolness  of  the  European  operators  in  this  class 
of  materials,  for  the  Baron's  syndicate  has^."bust," 
and  the  members  of  the  ring  are  alleged  to  have 
been  let  in  very  heavily.  According  to  certain 
American  journals,  which  are  usually  well  inform- 
ed, the  Baron's  plans  have  gone  "agley"  chiefly  be- 
cause he  failed  to  obtain  sufficient  financial  sup- 
port from  his  backers  at  the  most  critical  period  of 
his  operations.  In  addition  to  this  want  of  mone- 
tary solidarity,  it  is  probable  that  the  nature  of  the 
crop  and  the  method  in  which  it  is  marketed  were 
adverse  to  the  views  of  the  manipulators.  Owing 
to  the  overflow  of  the  Amazon,  the  collection  of 
rubber  in  Brazil  is  largely  restricted  during  the 
months  of  June,  July,  and  August,  yet,  even  during 


those  months  a  certain  quantity  comes  to  hand — 
sufficient  to  check  any  great  rise  in  values.  The 
Baron's  supporters  do  not  seem  to  have  thought  it 
necessary  to  acquire  thete  small  lots;  but  as  the 
mouse  is  fabled  to  have  liberated  the  netted  lion, 
so  it  would  seem  these  small  lots  spoiled  the  game 
of  the  syndicate.  The  supply  thus  forthcoming 
was  naturally  much  stimulated  by  the  high  prices 
paid  at  Para,  and  the  syndicate  soon  realized  that 
to  properly  corner  rubber  they  must  "plank  down" 
about  double  the  number  of  dollars  originally 
thought  to  be  ample  for  the  purpose.  The  capital 
of  the  syndicate  is  said  to  be  $10,000,000,  or  about 
2,000,0001.,  and  it  is  alleged  that  about  $2,500,000, 
or  half  a  million  sterling,  has  been  lost,  $1,500,000 
by  Brazilian  capitalists  and  the  other  $1,000,000  by 
English  banks.  The  English  members  seem  to 
have  been  somewhat  left  in  the  lurch  by  their 
smarter  Yankee  associates,  the  latter  having  un- 
loaded at  prices  commencing  at  about  80  cents  per 
pound,  whilst  the  Britishers  did  not  get  out  at 
much,  if  any,  over  65  cents  to  68  cents  per  pound. 
It  is  mentioned  by  one  American  journal  that  Bar- 
ing Brothers  held  500  tons  of  the  syndicate  rubber, 
and  sold  it  all  at  from  63  cents  to  68  cents — whether 
against  advances  or  otherwise  is  not  stated.  Alto- 
gether, it  is  estimated  that  the  syndicate  held 
some  3,610  tons  of  rubber,  the  greater  part  of  which 
had  cost  over  80  cents  per  pound,  laid  down  in  Lon- 
don or  New  York.  According  to  current  reports  in 
the  United  States,  the  combination  broke  down 
just  m  the  nick  of  time,  for  the  American  con- 
sumers, who  were  bare  of  stocks,  had  taken  con- 
tracts for  goods  which  they  must  have  filled  by  the 
middle  of  September,  and  could  n  ..t  have  held  out 
much  longer.  As  a  proof  of  these  points,  it  is  men- 
tioned that  during  the  last  three  weeks  of  August 
the  American  manufacturers  bought  over  4,000,000 
pounds,  or  about  1,785  tons.  Had  the  real  necessi- 
ties of  the  American  market  been  accurately  known 
to  Vianna  and  his  friends,  the  combination  would 
in  all  probability  have  made  a  last  and  more  suc- 
cessful effort.  As  it  is,  the  rubber  "ring"  col- 
lapsed, and  the  market  for  that  important  com- 
modity is  again  free  from  manipulation. — The  Iron- 
monger (London.) 


MAXIM  S   AIR  SHIP. 


Mr.  Maxim,  the  inventor  of  the  maxim  gun,  is 
now  completing  his  invention  of  an  aerial  machine 
which  he  asserts  will  be  supeiior  to  all  other  agen- 
cies of  destruction  in  warfare.  He  has  already 
spent  $50,000  on  his  invention  and  if  necessary 
$50,000  more  will  be  expended  to  insure  success. 
The  machine  is  building  at  Crayford,  near  London, 
and  is  nearly  ready  for  a  practical  trial ,  Maxim 
has  made  an  exhaustive  series  of  experiments  to 
test  the  practicability  of  his  idea,  and  It  remains  to 
be  seen  whether  he  can  carry  out  his  scheme  with  a 
full-sized  machine. 

He  says  his  invention  has  been  recently  tested 
while  captive,  the  engine  propelling  it  being  at 
work,  and  he  thinks  he  proved  it  to  be  capable  of 
carrying  at  least  10,000  pounds.  The  weight  of  the 
full-size  raachine,  including  men,  engine,  fuel, 
water,  and  all  accessories,  is  5,400  pounds.  The 
fuel  is  gasoline,  giving  5,000  gas  jets.  The  machine 
Is  propelled  by  two  screws  and  there  is  an  engine 
to  each  screw.  Maxim  obtains  buoyancy  by  the 
pressure  of  the  air  on  the  under  side  of  sundry 
planes  incUned  upward,  this  pressure  being  due  to 
the  forward  motion  of  the  machine  as  it  Is  driven 
by  the  propeller.  He  expects  that  the  machine 
will  actually  lift  itself  from  the  earth.  The  men 
who  first  navigate  it  will  undoubtedly  incur  great 
risk,  if  indeed  they  can  get  it  above  the  earth  at 
all.  Mr.  Brearey,  who  has  made  air  machines  a 
study,  says  that  the  working  data  for  Maxim's  ma- 
chine can  be  obtained  only  by  free  flight,  "We 
cannot,  therefore,"  he  says,  "expect  success  at  the 
outset." 

As  yet  everything  is  purely  tenative,  and  Maxim's 
friends  can  only  hope  that  he  is  on  the  right  track. 
His  idea  is  that,  with  such  a  machine,  destructive 
projectiles  can  be  hurled  down  upon  an  enemy  with 
annihilating  results.  Those  who  know  what  his  in- 
tention is  say  he  has  at  least  devised  a  lighter  mo- 
tor than  has  been  previously  invented  for  use  in  air 
machines. 


OCTOBBB  10,  1891. 


^nr^prtcan  rf> gin  pen 


146 


OUR  FRIENDS. 


1. -ROBERT  FORSYTH. 


Tliere  is  always  a  satistaction  in  knowing  some- 
thing about  the  persons  connected  with  us,  their 
appearance,  history,  characteristics,  position  in 
life,  etc.,  as  then  it  seems,  somehow,  easier  to  treat 
with  them  in  matters  of  mutual  interest. 

So  we  open  a  department  for  "Our  Friends,"  in 
order  to  bring  the  A.  0.  of  S.  E.  into  a  closer  rela- 
tionship with  those  interested  in  it. 

It  is  proper  that  -we  should  start  with  one  who  has 
eminently  shown  his  friendship  for  the  A.  0.  of  S. 
E.,  and  we  give  below  a  fair  likeness  of  him  and  a 
brief  sketch  of  his  life  —so  far. 

Eobert  Forsyth,  President  and  Treasurer  of  The 
American  Engineer  Publishing  Comi^any,  was  born 
in  the  Parish  of  Cults,  County  of  Fife,  Scotland, 
February  6th,  1866,  and,  is  therefore  not  quite  26 
years  of  age.  His  history  is  that  of  all  boys,  until, 
when  about  8  years  of  age,  both  parents  died,  leav- 
ing him,  with  tiiree  sisters  and  two  brothers — he 
being  second  youngest — at  the  mercy  of  the  world . 
He  then  lived  for  a  short  period  in  North  Berwick 
with  an  uncle,  leaving  there  to  enter  Donaldson's 
Institution  in  Edinburg,  September,  187^1,  where 
for  six  years  he  lived,  laying  the  foundation  for  his 
future  in  a  flrst-class  education. 


EoBEBT  Forsyth. 


Leaving  there  in  July,  1880,  for  two  years  he  did 
nothing  of  special  interest,  but  in  January,  of  1883, 
he  came  to  Chicago,  where  his  experiences  have 
l;een  varied. 

His  first  position  was  with  the  Adams  and  West- 
lake  Co.,  leaving  there  to  enter  the  lumber  business 
in  188.5.  In  1887  he  entered  the  employ  of  a  then 
comparatively  small  iron  industry,  which,  owing 
largely  to  his  energy  and  push,  is  now  a  leading 
concern  in  this  city,  and  of  which  he  is  secretary 
and  treasurer. 

During  the  last  two  years  he  has  been  much  in- 
terested in  fire  insurance  matters,  as  a  student,  and 
has  lately  formed  the  Western  Fire  Protection  Com- 
pany, to  deal  in  all  kinds  of  fire  appliances,  the  re- 
sult of  his  convictions,  that|much_  of  the  losses  sus- 
tained by  fires  can  be  stopped  by  a  judicious  sys- 
tem of  protection.  He  is  president  and  treasurer 
of  this  company,  al.so,  which  bids  fair  when  we  con- 
sider the  organizer,  to  be  a  sure  success. 

A  few  weeks  ago  he  became  interested  in  this 
journal,  and  largely  through  his  endeavors,  a  com- 
plete change  of  management  was  effected. 

Mr.  Forsyth's  life  has  been  a  busy  one  since 
coming  to  Chicago,  and  wo  feel  that  he  has  well 
merited  a  rest,  which  he  will  shortly  take  by  going 
to  Scotland  to  visit  his  old  school  a«.sociates  and  the 
haunts  of  his  earlier  life. 

All  of  the  family  are  now  in  Chicago,  so  we  feel 
that  his  connection  with  us  is  an  assured  fact  He 
married  in  February,  1889,  Georgia  Whyte,  daughter 
of  the  late  William  H.  Whyte  of  this  city,  who,  as 
proprietor  of  the  Eagle  Pattern  Works,  was  well 
known  in  manufacturing  circles. 


2.-JEFFERSON   YOUNG.  JR. 


The  Supreme  Chief  Engineer  of  the  American 
Order  of  Steam  Engineers,  whose  portrait  is  pre- 
sented herewith,  was  born  in  New  York  City  .March 
23,  1851.  He  is  therefore  just  past  40  yeara  of  age. 
When  a  mere  boy  he  entered  the  merchant  ssrvice 
between  New  York,  Liverpool,  London  and  Havre, 
serving  fourteen  years.  And  thus  his  apprentice- 
ship with  machinery  and  steam  engines  was  served 
on  the  briny  deep.  He  afterwards  spent  three 
years  in  a  brother's  machine  shop  in  Brooklyn,  and 
he  thus  qualified  in  the  school  of  experience  as  a 
full-fledged  engineer.  Since  1882  he  managed 
some  of  the  largest  machinery  plants  in  New  York 
City  for  some  years,  but  finding  that  the  engine 
room  kept  him  too  confined,  for  the  good  of  his 
health,  and  as  he  longed  for  finer  music  than  the 
hum  of  machinery,  he  started  on  the  road  selling 
steam  pumps.  He  did  well  In  the  pump  line;  but 
he  has  just  given  that  up,  and  removed  to  Chicago; 
and  with  him  have  come  the  headquarters  of  the 
Order. 

While  attending  to  his  business,  Mr.  Young 
thought  of  an  order  of  engineers  for  engineers,  and 
engineers  only.  With  the  aid  of  three  stanch 
friends  he  organized  the  first  council  of  the  A.  O.  of 
S.  E.  in  Brooklyn,  N.  Y.,  April  27,  1887.  At  the  start 
Mr.  Young  would  not  listen  to  the  talk  of  being 
made  Supreme  Chief  of  the  Order,  and  modestly 
took  a  subordinate  position,  giving  preference  to 
an  elderly  brother  in  the  profession.  That  foolish 
modesty  soon  wore  off,  however,  and  in  1888,  at 
Manchester,  N.  H.,  by  which  time  the  Order  had 


Jefferson  Yoong,  Jk. 


grown  to  many  hundreds  of  members,  Mr.  Young 
readily  accepted  the  distinguished  position  of  Su- 
preme Chief,  to  which  the  Order  unanimously 
elected  him.  At  the  next  session,  held  in  Boston, 
he  was  re-elected  by  a  rising  vote.  Then,  in  1890, 
at  the  Philadelphia  convention,  he  was  again  en- 
trusted with  the  reins  of  Supreme  power;  and  a 
resolution  was  at  that  time  adopted  eulogizing  and 
endorsing  every  act  of  his  administrations. 

In  December  last,  owing  to  illness  in  his  family, 
Mr.  Young  feared  that  he  could  not  do  justice  to 
the  duties  devolving  upon  him  aa  Supreme  Chief 
Engineer,  and  he  submitted  his  resignation  to  the 
Supreme  Council.  A  special  meeting  was  there- 
fore held  December  15,  at  Philadelphia,  to  take 
action  on  the  communication.  It  was  then  decided 
to  retain  Mr.  Young  as  Supreme  Chief,  in  which 
capacity  he  still  acts. 


HINTS  TO  SALESMEN. 

Cultivate  the  habit  of  doing  everything  rapidly; 
do  thoroughly  what  you  undertake,  and  do  not  un- 
dertake more  than  you  can  do  well,  says  Iron- 
mongely. 

Lerve  buyers  in  their  turn.  If  you  can  serve  two 
at  once  very  well,  but  do  not  let  the  first  one  wait 
for  the  second. 

Never  run  down  your  competitors  to  customers. 
By  HO  doing  you  advertise  them.  It  won't  pay  you 
to  get  trade  in  that  way.  Competitors  can  talk 
back. 


Chicago's  Grant  monument  is  a  fact. 


THE   SERPOLLET  BOILER.* 


Professor  Alexander  B.  W.  Kennedy  has  recently 
made  some  experiments  upon  an  interesting  type  of 
boiler  which  is,  at  least,  out  of  the  common,  if  not 
altogether  new  in  principle.  This  is  the  Serpollet 
boiler.  This  boiler  consists  of  a  series  of  rings  of 
flattened  pipe,  thus  giving  an  oval  section.through 
which  the  water  circulates,  and  is  thereby  convert- 
ed into  steam,  the  heat  from  the  furnace  being  on 
the  outside  of  the  pipes,  after  the  usual  plan  of 
pipe  boilers.'  The  special  feature  about  this  boiler 
— as  a  pipe  boiler — is  that  there  is  no  steam  and 
water  separator,  and,  as  the  contents  are  small,  it 
is  necessary  that  the  steam  should  be  superheated 
in  order  that  water  may  not  be  carried  over  into  the 
engine  cylinder.  The  separator  has  always  been 
the  questionable  point  in  boilers  of  this  type,  and 
one  has  generally  an  uncomfortable  feeling  that 
separation  is  not  always  completely  performed.  It 
is  perhaps  for  this  reason  that  tests  of  machinery, 
in  which  a  pipe  boiler  is  the  steam  generator,  show 
a  relatively  better  performance  for  the  boiler  than 
the  engine.  A  separator  is  an  evil,  but  it  has  gen- 
erally been  looked  on  as  a  necessary  evil  with  most 
types  of  pipe  boiler  from  which  a  high  evaporative 
efficiency  is  obtained.  The  long  steam  and  water 
spaces  with  small  sectional  area  make  pipe  boilers 
especially  liable  to  priming,  for  if  steam  be  formed 
rapidly — as  it  necessarily  is  when  the  heating  sur- 
face is  so  large  in  comparison  with  the  volume  of 
water — the  steam,  as  formed,  has  not  time  to  pass 
through  the  water  above,  and  the  latter  is  there- 
fore carried  forward  by  the  expansive  action  of  the 
steam;  much  as  the  generation  of  powder  gas  forces 
a  projectile  out  of  the  bore  of  a  gun,  excepting  that 
the  anevaporated  water  is  broken  up  into  a  fine 
spray.  It  is  questionable  whether  the  best  designed 
separator  will  entirely  arrest  this  water,  and  M. 
Serpollet,  doubtless  recognizing  this  fact,  has  de- 
termined that  in  his  boiler  not  only  shall  there  be 
no  priming,  but  that  the  fine  water  shall  all  be  cer-' 
tainly  evaporated.  He  therefore  arranges  the  pro- 
portions of  feed  to  heating  surface  so  that  the 
steam  may  be  well  superheated.  In  this  way  he  has 
an  ample  margin  of  safety  against  priming.  To  se- 
cure this  end  it  is  necessary  that  there  should  be  no 
large  body  of  water  in  the  boiler  at  any  one  time, 
and  the  feed  is  therefore  introduced  just  so  much 
at  a  time  as  is  required  to  keep  the  engine  going. 
The  feed  pump  and  engine  therefore  synchronise  to 
this  extent,  that  if  the  feed  be  stopped  the  engine 
immediately  ceases  to  revolve.  As  a  matter  of  fact 
this  is  the  way  in  which  M.  Serpollet  stops  his  steam 
carriage  on  ordinary  occasions;  simply  by  diverting 
the  feed  supply  back  to  the  tank  instead  of  to  the 
boiler.  It  will  be  evident  from  what  we  have  said 
that  the  chief  point  of  interest  in  Professor  Ken- 
nedy's  report  will  be  that  which  refers  to  the  super- 
heating of  the  steam, 

Superheating  steam  is,  of  course,  no  new  thing, 
and  at  one  time,  when  pressures  were  lower,  the 
superheater  was  an  ordinary  part  of  a  steamshijD's 
equipment.  In  early  days,  however,  a  temperature 
of  about  350°  Fahr.  was  considered  as  high  as  it 
was  safe  to  go  in  marine  practice,  and  this  would 
correspond  to  the  temperature  of  saturated  steam 
at  a  pressure  120  Ib.per  square  inch;which,of  course, 
was  far  in  excess  of  the  marine  practice  of  that  day. 
It  should  be  stated, ho  we  ver,that  the  late  Mr.  Perkins 
went  far  above  this;  but  then  Mr.  Perkins,  as  he 
used  himself  to  claim,  was  beyond  his  day.  Since 
then  we  have  made  great  strides  in  the  design  of 
piston  and  stuffing-box  packing,  and  in  the  use  of 
hydro-carbon  lubricants,  so  that  now  pressures  as 
high  as  2001b.  can  be  and  are  used,  although  not 
altogether  with  impunity.  The  torpedo  boat  build- 
ers found  it  desirable  to  run  without  cylinder  lubri- 
cation even  when  pressures  were  no  higher  than 
130  lb.  to  the  square  inch,  which  gives  a  tempera- 
ture but  four  or  five  degrees  higher  than  the  old 
standard.  At  2001b.  pressure  of  standard  steam  the 
temperature  would  be  about  40°  higher  than  the 
350°  laid  down  as  the  original  limit.  M.  Serpollet, 
however,  soars  above  all  prudential  considerations, 
such  as  fettered  our  fathers  in  their  engineering 
practice,  and  boldly  superheated  his  steam  to  a  de- 
gree which  far  exceeds  a  temperature  corresponding 
to  that  of  the  highest  pressures  yet  used  in  ordinary 
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practice.  Indeed,  in  the  experiments  referred  to, 
the  probability  is  that  the  conditions  approached 
those  of  working  with  a  perfect  gas.  According  to 
Professor  Kennedy's  report,  the  mean  boiler  pres- 
sure was  54.71b.  per  square  inch  above  atmosphere, 
and  the  superheating  in  the  steam  chest  was  194° 
Fahr.  This  would  give  a  temperature  of  close  upon 
500°  Fahr.,  or  a  temperature  corresponding  to  that 
of  saturated  steam  at  a  pressure  of  over  650  lb.  to 
the  square  inch. 

The  duration  of  Professor  Kennedy's  trial  was  7 
hours  54  minutes.  The  engine  was  of  the  vertical 
type  and  of  ordinary  construction,  having  a  5-in. 
cylinder  with  a  5-in.  stroke.  The  revolutions  were 
284  per  minute,  and  the  mean  indicated  liorse-power 
5.73.  The  cut-off  was  at  six-  tenths  of  the  stroke,  so 
that  steam  was  only  expanded  1.7  times.  The  grate 
sui'face  of  the  boiler  was  but  1.146  sq.  ft  ,  and  the 
coal  burnt  per  square  foot  of  grate  per  hour,  24.91b. 
The  theoretical  evaporative  power  of  the  coal  was 

15.43  lb.  of  water  per  pound  of  coal.  The  feed 
water  evaporated  per  minute  was  2.43  lb., which  was 
equivalent  to  an  evaporation  of  6.97  lb.  of  water  per 
pound  of  coal  from  and  at  211i°  Fahr.  The  evapora- 
tive efficiency  of  the  boiler,  that  is  the  heat  usefully 
expended  in  the  formation  of  steam,  was  45.2  per 
cent.,  32.4  per  cent,  of  heat  being  carried  off  in  the 
waste  gases,  and  22.4  per  cent,  being  lost  by  radia- 
tion. That  is  not  a  bad  result  for  a  boiler  of  this 
small  size,  but  it  must  be  remembered  that  the 
steam  given  off  by  this  boiler  is  undoubtedly  all 
steam,  and  further  that  it  is  steam  of  unusual  po- 
tency, containing  as  it  does  a  large  reserve  of  heat; 
so  much  so  that  the  exhaust  was  superheated  55° 
Fahr.  The  coal  consumed  was  4.97  lb.  per  indicated 
horse-power  per  hour,  but  the  feed  water  per  indi- 
cated horse-power  per  hour  was  no  more  than 

25.44  lb.  The  latter  figure  for  an  engine  of  this  de- 
scription is  altogether  remarkable,  probably  with- 
out precedent,  and  clearly  indicates  the  value  of 
superheating. 

These  results  are  generally  in  accordance  with 
those  obtained  by  an  elaborate  series  of  experi- 
ments made  some  years  ago — but,  we  believe,  never 
yet  published — by  Mr.  Isherwood  in  America, 
These  trials  were  made  upon  a  yacht  fitted  with 
compound  engines  of  about  150  indicated  horse- 
power, the  steam  being  generated  by  a  coil  boiler. 
The  boiler  pressure  for  eight  of  these  experiments 
varied  between  130  lb.  and  21  lb.  per  square  inch. 
Mr.  Isherwood  says:  "A  great  many  comparative 
experiments  with  steam  machinery  show  that  for 
the  same  engine  working  against  a  resistance  which 
varies  as  the  square  of  the  piston  speed,  with  steam 
in  a  saturated  state  and  used  within  the  same 
measure  of  expansion,  the  cost  of  the  total  horse- 
power is  not  affected  either  by  the  steam  pressure 
or  the  piston  speed.  Applying  this  result  to  the 
experiments  in  question,  in  connection  with  the 
fact  that  for  experiment  H  the  steam  was  used  with- 
out superheating  or  in  the  saturated  state,  the  cost 
of  the  total  horse-power  in  that  experiment  may  be 
taken  as  what  would  be  its  cost  in  all  the  other  ex- 
periments had  they  been  made  with  saturated  in- 
stead of  superheated  steam,  the  other  experimental 
conditions  remaining  the  same. 


Experi- 
ment. 

Number  of 
Degrees  Fahr, 
Steam  Super- 
heated iu  lioiler. 

Cost  Of  Total 
Horse-Power  m 
Fahr.  Units  of 
Heat  Consumed 
per  hour. 

Percentage  of 
Economy  due  tc 
Superheating. 

A 

Ill  81 

13,572 

34.41 

B 

G2.00 

13,514 

34.  U9 

C 

37.43 

14,478 

30.03 

D 

84.03 

14,938 

27.74 

E 

30.11 

15,938 

22.98 

F 

17.75 

17,281 

IB.  49 

G 

1.86 

18,82( 

9.04 

H 

0.00 

20,693 

0.00 

In  these  experiments  the  greatest  temperature 
of  the  steam  was  417°  Fahr.  This  yacht  was,  we  be- 
lieve, in  use  for  two  or  three  years,  and  as  the 
superheater  was  a  permanent  adjunct  to  the  boiler, 
the  steam  was  doubtless  generally  used  at  or  about 
the  maximum  temperature  named  (for  yachts  gen- 
erally run  at  about  full  speed)  and  no  trouble  was 
experienced  with  the  engines  so  far  as  we  are  aware 
and  we  had  more  than  one  trip  on  the  vessel.  The 
62°  of  superheating  here  recorded  is,  hovever,  a 
very  diflerent  matter  to  the  200°  or  so  of  the  Ser- 
pollet  boiler,  and  it  would  be  interesting  to  learn  in 


ordinary  engines  can  be  run  successfuly  with  this 
very  hot  steam  for  extended  continuous  trials  and 
over  long  periods  of  time.  On  this  point  we  have 
further  information.  The  boiler  used  in  M.  Ser- 
poUet's  works  has  been  providing  steam  for  an  or- 
dinary engine  since  April  10,  1890.  Professor  Ken- 
nedy saw  this  engine  working  at  a  pressure  of  9i 
atmospheres,  and  a  temperature  of  just  over  500° 
Fahr.,  which  included  a  superheat  of  140°  Fahr. 
Professor  Kennedy  found  this  engine  in  good  con- 
dition, the  cylinder  surfaces  being  "smooth,  glassy, 
and  quite  greasy."  "Its  condition,"  he  said,"could 
not  have  been  better."  The  eight  hours  of  Prof e- 
sor  Kennedy's  test  is  a  fairly  extended  trial,  and  in 
his  report  he  says  that  there  was  no  sort  of  incon- 
venience with  the  engine,  and  the  amount  of  oil 
used  for  cylinder  lubrication  was  not  excessive. 
Speaking  generally,  there  is  no  doubt  that  super- 
heating is  an  easy  and  cheap  means  of  obtaining 
economy,  and  the  results  quoted  seem  to  show  that 
it  may  be  used  to  high  temiieratures  without  detri- 
ment to  the  engines.  However,  in  the  Serpollet 
boiler  the  superheating  has  probably  been  carried 
beyond  the  requirement  of  economy. 

There  are  other  points  in  Professor  Kennedy's  re- 
port upon  which  we  might  touch.  He  speaks  of  the 
safety  of  the  boiler,  but  this  is  apparent  and  does 
not  need  urging.  As  the  American  inventor  said  of 
his  coil  boiler,  "a  man  could  not  commit  suicide 
with  it  if  he  tried."  With  regard  to  capacity,  it 
was  found  that  the  evaporation  was  10.1  lb.  of  water 
per  cubic  foot  per  hour,  the  fuel  being  just  under 
25  lb.  of  coal  per  square  foot  of  grate  per  hour. 
Comparing  this  with  ordinary  practice  it  would 
seem  that  the  space  occupied  by  the  Serpollet 
boiler  is  small.  In  ease  of  management  very  satis- 
factory results  were  shown,  the  absence  of  anxiety 
as  to  the  water  level  being  a  refreshing  feature. 
The  pressure  also  was  kept  constant  with  gi-eater 
ease  than  an  ordinary  boiler.  Professor  Kennedy  is 
of  opinion  that  the  Serpollet  boiler  is  mcII  adapted 
for  use  in  places  where  apparatus  can  receive  only 
unskilled  or  intermittent  attention.  The  dif- 
ficulty one  would  expect  to  arise  in  working  a  boiler 
with  such  restricted  steam  and  water  space  as  that 
of  the  Serpollet  boiler,  would  be  that  arising 
through  incrustation  and  choking.  On  this  point 
Professor  Kennedy's  report  has  something  to  say. 
The  boiler  at  M.  Serpollet's  Paris  works  is  cleaned 
out  every  week,  a  process  which  takes  a  few  min- 
utes only,  and  it  has  never  become  choked.  As  an 
experiment  another  boiler  was  purposely  choked 
up  by  using  some  very  hard  water  obtained  from  a 
well.  Professor  Kennedy  satisfied  himself  that  the 
boiler  was  actually  choked,  and  then  apphed  the 
cleaning  process,  which  consists  of  pumping  through 
the  boiler  a  dilute  solution  of  hydrochloric  acid  (one 
of  acid  to  seven  of  water).  It  took  about  three- 
quarters  of  a  minute  working  the  pump  before  any- 
thing passed,  and  in  about  two  minutes  the  coil  was 
perfectly  clear. 


FIBRELIA. 


Further  tests  of  fibrelia,  the  product  of  common 
flax  straw,  show  that  to  a  certain  extent  it  has  noth 
only  valuable  textile  properties  of  itself,  but  also 
as  a  substitute  for  cotton  or  wool;  it  is  claimed,  in 
fact,  that  25  per  cent  of  the  fibrelia  with  75  per 
cent  of  wool  made  into  broadcloth  gives  » 
product  absolutely  more  valuable  than  if  made  of 
wool  alone— that  is,  the  real  strength  of  the  cloth 
is  enhanced,  it  is  more  impervious  to  water,  is 
warmer,  and,  on  account  of  its  tenacity  and  flexi- 
bility, its  cementing  property  and  electrical  adhe- 
siveness, flbrelia  not  only  imparts  preservative 
qualities  to  the  wool  and  increased  durability  to 
the  cloth,  but  imparts  to  the  whole  a  gloss  and  fin- 
ish not  otherwise  attainable.  Those  who  have 
made  the  closest  examination  of  this  peculiar  arti- 
cle say  that  its  specific  gravity  is  greater  than  that 
of  cotton,  and  the  material  is  much  stronger,  in 
fact,  like  pure  linen.  Flax  as  is  well  known,  is  of  a 
cellular  composition,  the  same  as  wool,  dyes  there- 
fore penetrating  it  throughout,  its  coloring  capaci- 
ty being  equal  to  wool  and  fully  as  durable.  Thus 
it  is  that  flbrelia  goods  take  a  better  color  and  hold 
it  with  more  tenacity  and  brilliancy  than  cotton. 
This  being  so,  cotton  flbrelia  goods,  it  is  asserted, 
must  excel  jjure  cotton,  in  weight,  strength,  and 
beauty. 


STEAM  BOILERS  FOR  ELECTRICAL  INSTAL- 
LATION. 

By  W.  H.  Booth  and  Fuank  B.  Lea.* 
It  has  been  many  times  remarked  that  the  divi- 
dends of  any  electric  light  or  power  concern  are  to 
be  sought  between  the  coal  pile  and  the  belt.  This 
leaves  out  of  question  altogether  the  still  unsettled 
and  somewhat  vexatious  problem  of  conducting 
mains — not  a  few  of  the  expenses  that  ought  to  be 
profits  being  incurred  in  this  direction— but  still 
the  statement  thus  made  possesses  a  very  strong 
substratum  of  truth,  and  its  importance  cannot  be 
too  much  emphasized. 

And  yet,  of  all  the  processes  necessitating  the  use 
of  steam  power  in  some  form  or  other,  probably  not 
one  in  the  whole  history  of  engineering  has  laid  un- 
der contribution  a  more  diversified  range  of  steam 
generators  than  has  the  production  of  electricity 
for  employment  in  lighting  or  transmission  of 
power. 

Portables,  semi-portables,  semi-fixed  (what  the 
difference  is  between  these  two  would  puzzle  more 
than  the  author  of  "Tweedledum  and  Tweedledee"), 
multitubular  loco,  types,  marine  boilers,  tubular 
boilers  with  steam  drums;  Lancashire,  Cornish,  ex- 
ternally fired,  vertical — anything  has  been  good 
enough  to  use  with  engines  for  driving  dynamos,  so 
long  as  pressure  in  the  first  place  could  be  kept  up 
for  a  sufficiently  long  time,  without  regard,  second- 
ly, to  the  coal  consumption.  These  two  factors, 
however — now  that  the  production  of  electrical  en- 
ergy has  settled  down  into  an  art  that  is  under- 
stood— are  causing  the  adoption  of  several  more  or 
less  prominent  types  of  boilers  as  being  on  the 
whole  most  suitable  for  the  purpose;  and  the  reason 
for  this  can  be  set  forth  accordingly  as  two  in  num  - 
ber  also. 

For  the  first  few  years  of  electrical  progress,  those 
engaged  in  it  had  more  or  less  to  make  experi- 
ments; the  whole  art  itself  was  in  a  chrysalis  condi- 
tion, and  for  the  purpose  of  demonstration  or  work- 
ing on  a  small  scale,  it  was  practically  immaterial 
whether  the  boilers  used  three  pounds  of  coal,  or 
thirty,  per  indicated  horse-power.  But  now  that 
electric  lighting  is  a  business  of  strictly  commer  - 
cial  character,  the  coal  bill  enters  into  balance 
sheets  in  every  case,  and  usually  forms  a  very  im- 
portant part  thereof.  The  first  reason,  according- 
ly, for  adopting  any  particular  type  of  boiler  for 
electric  lighting  is,  that  such  type  burns  less  fuel 
than  others;  it  is  more  economical  in  working  for  a 
given  output. 

The  second  reason  is  ot  somewhat  less  permanent 
nature;  it  is  dependent  upon  the  conditions  of  pub- 
lic demand  for  the  products  of  any  electric  light 
station.  That  is,  the  requirements  of  electric  light 
users  necessitate  the  employment  of  boilers  which 
are  rapid  and  plentiful  steamers.  The  greatest  de- 
mand for  light  is  compressed  into  a  space  of  some 
four  or  five  hours  per  day,  between  5  and  10  p.  m. ; 
and — assuming  the  supply  is  in  all  such  cases  di- 
rect,  without  the  intermediary  of  storage  appli- 
ances, secondary  batteries  or  accumulators — the 
boilers  must  be  of  a  type  that  will  ensure  plenty  of 
dry  steam  at  short  notice.  Of  course,  as  the  de- 
mand for  a  supply  of  current  increases,  or  rather, 
as  the  opportunities  for  using  cun-ent  become  more 
numerous,  say  in  the  direction  of  electric  motors, 
the  supply  will  be  spread  more  evenly  over  the 
whole  day,  and  the  question  of  rapid  steaming  will 
not  then  prove  so  important  in  deciding  upon  the 
type  of  boiler  to  employ  as  will,  for  instance,  the 
superior  capacity  of  steady  working  over  a  long 
time.  This  applies  to  electrical  installations  of  all 
kinds,  whether  public  or  private;  for  it  is  just  as 
important  that  a  private  individual  should  get  all 
he  can  out  of  his  machinery,  as  it  is  for  a  company 
supplying  the  public  with  electric  energy  from  a 
large  central  station. 

So  far  as  the  latter  are  concerned,  i.  e.,  central 
electric  light  stations,  there  is,  of  course,  another 
reason  still  which  has  operated  in  the  direction  of 
specializing  the  types  of  boilers  most  available. 
The  powers  required  are  so  very  much  in  excess  of 
those  used  in  the  early  stages  of  lighting,  that  there 
is  necessary  something  more  than  a  mere  redupli- 
cation of  boilers.  What  seems  to  be  wanted  is  an 
increase  in  the  dimensions  of  steam  generators — or, 
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any  way,  an  increase  in  their  output  whilst  at  the 
same  time  the  cost  of  operating  them,  i.  e.,  the  cost 
of  labor,  (and  consequently  the  number  of  furnaces) 
is  kept  the  same,  or  is  not  proportionately  in- 
creased. 

Such  qualities  are,  of  course,  claimed  to  be  pres- 
ent in  several  of  the  types  of  boilers  that  are  used 
most  widely  for  large  powered  installations,  and 
doubtless  they  are  all  equally  serviceable  (or  near- 
ly so.) 

It  is,  however,  a  point  that  should  be  kept  in 
constant  view  by  boiler  makers,  viz.,  how  far  the 
cost  of  working  a  number  of  boilers  may  be  de- 
creased by  increasing  their  individual  dimensions 
consisistent  with  safety  and  good  workmanship; 
the  total  output  in  both  cases  being  the  same. 

The  question  resolves  itself  into  one  of  ascertain- 
ing the  minimum  number  of  furnaces  that  can  be 
employed  for  a  given  total  output  of  steam  power. 

Leaving  now  any  further  discussion  of  general 
principles,  we  may  proceed  to  examine  the  various 
types  of  boilers  used  or  usable  for  electric  light 
work. 

From  what  has  already  been  said,  it  would  ap- 
pear as  though  the  feeUng  of  insecurity  of  tenure 
which  characterized  all  early  electric  installation 
has  had  in  common  with  the  prevailing  conditions 
of  public  demand  for  electric  energy,  so  strong  an 
influence  on  the  steam  department  of  electric  light- 
ing, as  to  a  very  large  extent  determine  the  char- 
acter of  the  permanent  plant  of  even  large  under- 
takings. This  is  evidenced  by  the  extended  use  of 
the  semi-portable  locomotive  type  boiler,  com- 
bined very  often  with  an  engine  upon  the  same 
foundation  plate. 

That  the  boiler  of  the  locomotive  is  an  excellent 
one  for  its  duty,  few  will  deny;  but  it  is  by  no 
means  a  rational  corollary  that  the  locomotive  type 
of  boiler  is  equally  good  when  applied  to  station- 
ary work,  as  it  is  when  on  the  rails,  or  even  over 
the  keel  of  a  torpedo  boat.  The  conditions  are  so 
entirely  different,  that  only  a  very  superficial  ob- 
server would  argue  that  what  dees  well  in  a  travel- 
ing machine,  must  do  equally  well  at  rest.  The 
narrow  water  spaces  of  the  locomotive  boiler  are 
not  the  best  calculated  to  promote  water  circula- 
tion, and  80  there  is  danger  of  the  plates  becoming 
overheated;  but  when  running  over  a  rail  more  or 
less  uneven,  or  b  ing  rolled  even  in  a  comparative- 
ly smooth  sea,  the  vibration  and  swilling  motion  no 
doubt  are  powerful  factors  in  keeping  the  plates 
free  of  steam,  and  in  water  contact. 

The  locomotive  type  of  boiler,  too,  is,  in  respect 
to  the  question  of  perfect  fuel  combustion,  essen- 
tially a  forced  draught  boiler,  and  when  worked 
with  an  ordinary  chimney  draught,  especially  with 
the  little  iron  chimney  of  small  height  so  usual  in 
temporary  installations,  it  is  not  being  treated  in  a 
fair  manner. 

Where  boilers  are  of  such  a  type  that  they  pro- 
duce smoke,  complaints  are  sure  to  be  made  of  the 
nuisance  which  they  cause,  and  either  there  then 
arises  the  necessity  of  burning  expensive  smokeleas 
fuel,  or  else  a  costly  aeries  of  trials  of  nostrums  be- 
gins, though  it  never  ends. 

Now  the  locomotive  boiler  to  be  smokeless  and 
economical  with  ordinary  bituminous  fuel,  should 
have  a  quick  draught  and  a  brick  arch,  and,  when 
stationary,  should  have  much  wider  water  spaces 
than  are  usual  in  its  proper  sphere. 

When  thus  designed  in  accordance  with  the  con- 
ditions which  will  accompany  it,  and  worked —  as 
it  should  be — briskly,  such  a  boiler  will  have  a  vir- 
tue which  is,  for  instance,  lacking  in  the  vertical 
type;  it  will  have  a  large  body  of  water  In  it.  Fur- 
ther, though  the  ebullition  will  be  violent  at  and 
near  the  firebox,  there  is  considerable  length  of 
barrel  in  which  to  deposit  entrained  water,  so  that 
the  steam  supplied  to  the  engine  may  dry. 

In  the  vertical  boiler  neither  of  these  conditions 
is  present. 

To  be  ocmUnued. 

The  German  patent  law  provides  that  inventions 
shall  be  considered  new  if  they  have  been  lost 
sight  of  for  100  years.  The  principle  of  granting 
Hubsidiary  patents  has  been  extended  and  the  pat- 
ent office  has  been  a  good  deal  remodelled,  by  the 
employment  of  legal  and  technical  experts. 

Mechanics  head  the  list  as  inventors,  then  come 
clergymen. 


CORRESPONDENCE. 


Thomas  Wilkinson  Expelled. 
Editor  American  Engineer: 

This  is  to  notify  the  Order  in  general  that  Thomas 
Wilkinson,  of  2844  Lee  street,  Philadelphia,  is  ex- 
pelled from  our  Council  for  receiving,  through  the 
Council  a  first-class  situation  and  then  allowing 
himself  to  become  in  arears  for  dues. 

Yours  fraternally , 
•Jas.  LiGHTrooT,  Cor.  Engineer, 
Kensington  Council,  No.  3,  A.  O.  of  S.  E. 


THE   BOILER    INSPECTORS'  CONVENTION. 

The  following  correspondence  speaks  for  itself: — 
Boiler  Inspectors'  Association  of  the  United  States 
and  Canada. 

St.  Louis,  Mo.,  Oct.  3,  1891. 
Mr.  Jefferson  Young,  Jr., 

Deak  Sik: — We  call  your  attention  to  the  fact  that 
the  Boiler  Inspectors'  Convention  of  the  United 
States  and  Canada,  will  be  held  in  this  city  com- 
mencing Tuesday,  October  6,  1891,  at  the  Hall  No. 
620  Locust  street,  where  some  of  the  resident  mem- 
bers will  be  present  to  receive  all  visitors.  The 
Westerman  Hotel  Rozier  has  been  selected  a«  th  e 
headquarters,  where  some  one  of  us  will  also  be  on 
hand. 

Please  advise  me  if  you  will  be  present  so  that  we 
may  make  the  necessary  arrangements  to  entertain 
you.  Come  and  see  what  St.  Louis  can  do  for  her 
friends  when  they  visit  her,  when  the  bars  are  down 
and  everything  is  let  loose  and  everybody  on  the 
run  trying  to  see  how  pleasant  they  can  make  it  for 
all  strangers  within  our  gates. 

Yours  very  truly, 

Wm.  MeCLELLAN,  President. 

The  following  telegram  was  sent  to  Mr.  McClellan 
in  reply: 

Chicago,  III.  ,  Oct.  7,  1891. 
William  McClellan,  President  Boiler  Inspectors'  As- 
sociation. 

Your  kind  invitation  received  to-day,  too  late  for 
me  to  attend.  Convey  to  the  officers  and  delegates 
to  your  convention  my  very  best  wishes  for  their 
success.  Fraternally  yours, 

Jefi'ebsqn  Young,  Jh., 
Supreme  Chief  Engineer,  A.  O.  of  S.  E. 


THE  FUTURE  OF  THE  COLORADO  DESERT— 
THE  NEW  LAKE  AND  ITS  EFFECT. 

The  theory  that  the  creation  of  bodies  of  water 
will  ameliorate  the  desert  conditions  is  the  one  now 
in  hand.  On  this  theory  it  has  been  proposed  to 
revolutionize  the  desert  of  Sahara  by  taking  water 
from  the  sea  by  a  canal  into  a  low  basin  of  the 
desert,  and,  though  phjsical  geographers  have 
again  and  again  affirmed  that  this  would  not  efit'ect 
the  climate  in  any  appreciable  manner,  yet  the 
scheme  comes  to  the  surface  of  popular  agitation 
from  time  to  time.  So  it  has  been  proposed  to 
change  the  Colorado  desert  by  filling  the  Coahuila 
basin  with  water.  But  land  is  not  assured  against 
aridity  by  the  presence  of  bodies  of  water.  It  has 
already  been  seen  that  the  peninsula  of  California 
is  almost  surrounded  by  a  body  of  water,  and  to 
the  west  is  the  great  Pacific  Ocean,  and  yet  its 
aridity  is  excelled  in  but  few  places  on  the  globe. 
On  the  Polynesian  Islands  there  are  atolls-  that  is, 
little  bodies  of  land  surrounded  by  vast  ocean 
spaces — that  are  almost  as  arid  as  the  desert  of  Col- 
orado. 

The  future  of  the  basin,  if  regulated  by  nature 
alone,  will  be  as  its  past.  From  time  to  time  a 
strand  of  the  river  will  enter  it  and  its  bottom  will 
be  covered  by  a  brackish  lake;  from  time  to  time 
the  whole  current  will  pay  tribute,  it  will  be  filled 
to  the  brim,  and  "Hardy's  Colorado"  will  become 
"the  Colorado;"  from  time  to  time  the  swaying 
river  will  avoid  it  altogether,  the  sun  will  drink  its 
water,  and  a  new  film  of  salt  will  bo  added  to  its 
desert  plain. 

But  the  x^roblem  no  longer  belongs  to  nature 
alone,  for  civilized  man  is  upon  the  scene.  In  the 
near  or  distant  future  he  will  control  the  river,  and 
by  its  aid  regulate  the  condition  of  the  valley.  To- 
day he  talks  of  obstructing  the  western  sloughs  by 
dams,  so  that  the  Colorado  shall  be  permanently 


contained  within  its  present  channel,  and  the  set 
tlements  and  railroads  of  the  basin  shall  not  be 
compelled  to  choose  new  sites  above  the  threaten- 
ing tide.  If  this  course  is  adopted  and  continued, 
the  task  of  restraining  the  river  will  at  first  be  com- 
paratively easy,  but  the  time  will  come  when  the 
tract  of  delta  it  now  traverses  will  be  built  so  high 
that  massive  and  costly  walls  will  be  needed  to  re- 
strain the  struggling  stream.— From  '-The  New 
Lake  In  the  Desert,"  by  J.  W.  Powell,  Director  U.  8. 
Geological  Survey,  in  October  Scribner. 


MAKING    COMPOUND    METALLIC  TUBES. 

At  one  of  the  Pittsburg  (Pa.)  machine  shops  a 
new  process  has  been  introduced  in  the  manufact- 
ure of  compound  metallic  tubes;  that  is,  tubes  of 
one  metal  covered  or  lined,  or  both,  with  another 
metal.  In  tlie  lining  of  the  tube  a  hard  mandrel  is 
taken,  the  diameter  of  which  is  the  same  as  desired 
for  the  inside  of  the  lining  of  the  tube  when  finish- 
ed, and  the  metal  lining  is  placed  around  the  man- 
drel and  rolled  through  or  between  hard-surfaced 
rolls  until  the  lining  is  reduced  to  the  desired 
thickness;  the  tube'that  is  to  be  lined  is  now  slip- 
ped over  the  lining  and  the  rolling  process  con- 
tinued until  the  tube  is  rolled  tightly  onto  the  lin- 
ing and  reduced  to  the  outside  diameter  desired, 
after  which  the  mandrel  is  removed  and  the  tube 
cleaned.  If  the  tube  is  to  be  covered  as  well  as 
lined  the  the  mandrel  is  left  inside  the  lining,  the 
metal  cover  is  slipped  over  the  tube,  and  the  roll 
ing  process  continued  in  the  same  manner  until  the 
metal  cover  is  rolled  down  tightly  upon  the  outside 
of  the  tube  and  the  degree  of  thickness  of  the  cov- 
ering sought  for  obtained.  After  this  the  mandrel 
is  removed  and  the  compound  tube  finished  accord- 
ing to  the  usual  method. 

TOO    MANY  LAWYERS. 

Every  lawyer  in  the  country  seems  to  be  deter- 
mined to  get  into  Congress  or  perish,  says  the  Ala- 
rme  Journal,  The  place  is  literally  infested  with 
them.  A  taste  for  political  life  is  unhappily  too 
often  engendered  by  the  deadly  debating  or  liter- 
ary society  of  one  of  our  thousands  of  universities. 
The  subsequent  entrance  into  the  arena  of  the  county 
court  room  and  the  unquenchable  desire  to  astonish 
the  nation,  breeds  a  craving  for  a  more  extensive 
audience.  The  horizon  of  Flapdoodle  has  to  be  en- 
larged. The  pent-up  Utica  of  a  wild  and  woolhat 
district  contracts  the  power  of  forensic  eflort.  Even 
the  legislature  will  not  quiet  the  gnawing  of  the 
demon  of  Gab,  and  so  they  press  on  to  the  high 
calling  and  mark  of  Congress,  where  they  can  talk 
(through  the  Record)  to  their  hearts'  content.  But 
ast,  why  th  e  capacity  to  talk  a  Niagara  of  political 
platitudes  should  equip  a  lawyer  for  the  intelligent 
discussion  of  matters  relating  to  navigation  is  sim- 
ply incomprehensible.  Yet  they  swarm  on  com- 
mittees charged  with  everything  but  legal  matters 
or  speech  making,  and  inflict  on  a  long  suffering 
people  their  "statesmanship"  in  a  way  that  is  mad- 
dening to  those  who  want  practical  men  to  legislate 
for  them. 


HOW   SPOOLS   ARE  MADE. 

Almost  all  the  spools  now  made  are  produced 
from  birchwood,  and  the  machinery  used  in  their 
manufacture  has  been  brought  to  such  a  degree  of 
perfection  as  to  reduce  their  cost  to  the  lowest  pos- 
sible figure.  The  wood  is  first  sawed  into  sticks 
four  or  five  feet  long  and  seven-eighths  of  an  inch 
to  three  inches  square,  according  to  the  intended 
size  of  the  spool.  These  sticks  are  thoroughly 
seasoned,  sawed  into  short  blocks  and  dried  in  a 
hot-air  kiln  at  the  time  they  are  sawed,  holes  being 
bored  perpendicularly  through  each  block,  which 
is  set  on  end  under  a  rapidly  revolving  long-shaped 
auger'  At  this  stage  one  whirl  of  each  httle  block 
against  some  small  knives  that  are  turning  at  light- 
ning speed  fashions  it  into  a  spool  after  the  man- 
ner of  the  pattern  provided,  and  this,  too,  at  the 
rate  ol  one  a  second  for  each  set  of  knives.  A  row 
of  small  boys  feed  the  spool-making  machines  by 
simply  placing  the^blocks  in  a  spout,  selecting  the 
best,  and  throwing  out  the  knotty  and  defective 
stock.  The  machine  is  automatic,  excepting  the 
operation  performed  by  the  boys.  After  turning 
the  spools  are  placed  in  a  large  drum  and  revolved 
rapidly  until  polished. 
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THE  WOMEN'S  DEPARTMENT. 


The  Daughters  of  Fulton  have  heartlJy  wished 
for  a  Women's  Department  in  the  official  organ  of 
the  American  Order  of  Steam  Engineers.  Here  it 
is.  The  women  can  now  stand  on  their  own  ground, 
so  to  speak,  and  exchange  their  views.  The  men 
will  not  be  allowed  to  trespass  on  this  department, 
at  all  events,  they  must  not  come  in  until  they  are 
asked  to. 


••WOMAN"   AND  "LADY." 


The  word  "lady"  seems  namby-pambyish  and 
suggestive  of  frills  and  furbelows,  as  the  Chicago 
Tribune  puts  it,  in  quoting  from  the  Lafayette 
(lud.)  Journal,  which  says: 

"  'Lady'  managers  sounds  finicky  and  affected 
and  does  not  smack  of  business.    It  makes  one 
think  of  the  average  sewing  society,  where  female 
gossips  meet  to  train  their  needle  guns  ^^on  the 
character  of    their  neighbors.    Let  it  be  plain 
Board  of  Woman  Managers.    That  old-fashioned 
word  is  good  enough.  Besides,  it  means  something, 
which  is  more  than  can  be  said  of  the  other  term. 
The  word  'lady'  is  so  overworked  these  days  that  it 
has  gone  into  disrepute.    There  is  something  sug- 
gestive of  worth,  of  tenderness,  of  strength  com- 
bined with  gentleness,  of  dignity  and  motherliness 
ia  the  name  of  woman.   All  tne  tributes  to  the  sex 
in  the  great  masters  of  literature  are  addressed  to 
woman,  not  'lady,'   Imagine  Scott  writing; 
"O  'lady,'  in  thy  hour  of  ease, 
Uncertain,  coy,  and  hard  to  please. 
And  variable  as  the  shade 
By  the  light,  quivering  aspen  made — 
When  pain  and  anguish  wring  the  brow, 
A  ministering  angel  thou. 

"It  is  clear  that  the  substitution  of  'lady'  for 
woman  in  the  above  would  ruin  the  dignity  of  the 
lines. 

"So  Otway; 

•<0  woman,  lovely  woman,  nature  formed  thee 

To  temper  man. 

"Thus  Shakspeare: 
"'Tis  beauty  that  does  olt  make  women  proud; 

'Tis  virtue  that  does  make  them  most  admired; 

'Tis  modestly  that  makes  them  seem  divine, 
"Pope  likewise: 
"But  grant  in  public  men  isometimes  are  shown, 

A  woman  s  seen  In  private  life  alone; 

Our  bolder  talents  in  full  life  displayed. 

Your  virtues  open  fairest  in  the  shade. 

"Not  a  word  about  'lady'  in  the  whole  catalogue. 
The  examples  might  be  multiplied  iadeflnitely. 

"Those  of  the  sex  who  have  made  themselves  em- 
inent are  alluded  to  as  as  women,  not  ladies.  We 
speak  of  'Shakspeare's  women.'  We  allude  to 
George  Eliot  as  a  great  woman,  Sarah  Siddons  as  a 
noble  woman,  Joan  of  Arc  as  a  heroic  woman.  But 
especially  m  business  affairs  does  the  term  'lady' 
seem  namby-pambyish  and  suggestive  of  frills  and 
furbelows.  Observe  that  it  is  the  'Woman's 
Relief  Corps,'  the  'Woman's  Foreign  Mission  Soci- 
ety,' the  'Woman's  Christian  Temperance  Union.' 
Those  and  other  similar  organizations  never  emas- 
culate their  titles  with  boarding-school  nomencla- 
ture. Impressed  with  these  views  we,  therefore, 
move  you,  Mrs.  President  Palmer,  to  strike  out  the 
word  'lady'  and  substitute  therefor  the  good  old 
Saxon  word,  'woman.'  " 


Mrs,  Levi  P.  Morton,  wife  of  the  Vice-President 
of  the  United  States,  conducts  her  home  much  the 
same  as  does  Mrs.  Whitney.  She  is  absolutely  the 
head  of  her  own  establishment.  She  engages  her 
servants,  and  does  all  the  ordering  for  her  table; 
ehe  also  devotes  much  time  to  the  care  and  educa- 
tion of  her  children.  She  is  a  prominent  leader  in 
society,  and  fulfills  all  her  home  and  social  duties 
Ijecause  she  is  a  model  of  system  in  her  methods. 
Not  a  moment  is  wasted.  It  is  the  same  in  money 
matters;  though  her  husband  is  enormously  weal- 
thy, and  she  gives  largely  to  charity,  she  looks  af- 
ter the  pennies  closely.  She  keeps  an  accurate  ac- 
count of  all  the  moneys  she  receives  and  spends, 
and  is  punctilious  in  not  running  long  accounts 
with  the  tradespeople.  She  pays  all  bills  weekly 
by  check. 


THE   CARE   OF  CANARIES 

BY  MKS.  M.  0.  WILLIAMS.* 

In  the  care  of  canaries  in  the  home,  cleanliness 
even  outranks  godliness.  Given  that,  with  proper 
food  and  reasonable  freedom  from  bad  air,  your 
bird's  days  will  be  long  in  the  land,  his  song  a  de- 
light to  you  eleven  months  in  the  year. 

Do  not  expect  a  canary  to  sing  while  moulting. 
The  growth  of  his  fine  new  winter  coat  requires  all 
the  surplus  vitality  of  his  small  body.  Feed  him 
liberally  with  some  good  prepared  bird-food,  keep 
him  clean  and  quiet,  and  nature  will  do  the  rest. 
For  steady  feeding  give  mixed  seed,  two  parts  rape 
to  one  of  canary.  Give  a  little  fresh  lettuce  every 
day,  a  bit  of  apple  three  times  a  week.  Wash  the 
cage  floor,  bath,  and  so  on,  every  morning.  Put  in 
fresh  gravel  three  times  a  week.  Use  the  regular 
bird-gravel  if  you  can  get  it.  If  not,  clean,  sharp 
river  gravel,  almost  as  fine  as  sand  will  do.  Once  a 
week,  give  a  feed  of  hard-boiled  egg,  taking  care  to 
remove  it  before  it  becomes  stale.  In  place  of  it 
you  may  with  advantage,  sometimes  give  bread 
soaked  in  new  milk  and  squeezed  nearly  dry.  A 
cleft  pepper-pod  hung  at  the  side  of  the  cage,  is  a 
help  to  both  apjjetite  and  digestion.  So  is  a  spray 
of  pepper-grass,  taking  care  not  to  let  it  hang  too 
long.  If  your  bird  is  hoarse,  soak  the  pepper-pod 
in  milk  and  let  birdie  eat  and  drink  of  the  combi- 
nation. 

As  you  love  your  bird,  keep  him  away  from 
draughts.  They  are  as  deadly  almost  as  cats,  and 
even  more  cruel.  Hang  your  cage  outside,  not  in 
he  window,  first  putting  a  shade  over  the  top  of  it. 
Sunshine  is  an  excellent  good  thing  for  your  pet, 
but  the  rays  must  not  beat  too  long  nor  too  full 
upon  his  feather  cap.  Never  leave  him  over  night 
up  toward  the  top  of  a  room  in  which  gas  jets  have 
been  burning.  Hot,  foul  air  always  ascends,  and 
will  make  short  work  of  him  in  much  less  than  a 
night.  In  hot  weather  give  him  a  bath  every  day. 
In  cold,  every  other  day  is  better.  No  matter  what 
the  season,  be  sure  that  he  has  a  sheltered  place  to 
get  dry  in.  Every  year  bronchitis  slays  its  thou- 
sands, yea,  tens  of  thousands,  and  more  than  half 
contract  it  by  perching  in  a  draught  while  damp. 

With  the  right  sort  of  gravel,  cuttle-fish  bone  Is 
not  absolutely  essential.  It  is  very  well  though,  to 
keep  a  bit  within  reach.  Take  care  though  that 
nothing  eatable  corrodes  the  wires.  Verdigris  is 
the  result — a  potent  poison  for  birds  and  men. 

The  finest  singing  birds  are  brought  over  from 
Germany.  It  is,  however,  entirely  and  easily  possi- 
ble to  raise  very  good  ones  from  imported  stock. 
Choose  birds  of  different  strains,  give  them  a  big 
cage  with  a  gourd  or  cocoanut  shell  swung  in  one 
corner,  and  warmly  lined  with  wool  and  hair.  When 
the  birdlings  come  out  of  the  shell,  put  in  a  plenti- 
ful supply  of  cracker  and  hard-boiled  egg  grated 
and  mixed  in  equal  quantity.  It  must  be  prepared 
fresh  twice  a  day,  as  it  sours  easily,  and  is  then 
poison  to  the  tender  nestlings.  Leave  both  parents 
to  care  for  them  until  they  are  feathered  and  can 
go  into  a  cage  of  their  own,  when  the  old  folk  will 
probably  set  up  a  new  family  at  the  old  stand. 

Young  birds  begin  to  sing  at  about  four  months 
old.  The  full  voice  comes  at  seven  or  eight.  As 
soon  as  they  begia  to  chirp  and  twitter,  borrow, 
buy  or  steal  a  fine  songster,  put  him  with  them  in  a 
room  to  thim  selves,  but  in  separate  cages,  and  see 
how  they  will  give  him  the  sincere  flattery  of  imita- 
tion. 

Next  to  draughts  and  improper  feeding,  vermin 
are  the  roots  of  all  the  ills  bird-flesh  is  heir  to.  For 
each,  prevention  is  the  best  cure.  Bird  lice  harbor 
in  the  cage  itself  by  daylight.  Oil  of  any  sort  is 
death  to  them.  If  you  have  reason  to  suspect  them 
take  your  bird  out  of  the  cage,  wash  and  scald  it 
thoroughly,  then  oil  all  the  top  with  sweet-oil  or 
good  fresh  lard. 

If  your  bird  droops  and  lacks  appetite,  put  a 
rusty  nail  into  his  drinking  fountain,  and  mix  a 
little  coarsely-powdered  charcoal  with  the  gravel 
on  his  floor.  Take  thought  for  him  in  sharp  changes 
of  weather.  Give  him  shade  and  air  when  the  ther- 
mometer goes  up  to  ninety.  Throw  a  blanket  over 
the  cage  when  it  gets  toward  freezing.  Keep  him 
as  nearly  as  possible  at  the  Irishman's  "middle  ex- 
treme" and  your  portion  shall  be  morns  of  music, 
days  of  joy. 

*In  the  Ladtci '  Home  Jounial. 


GRANDPA   GROWLS   AT  THE  GIRLS. 


Good  land  o'  Goshen,  what  won't  gals 

Be  up  ter  next,  I  wonder; 
Thar'.s  nuthin'  they  can't  turn  their  hands 

An' tongues  ter  now,  b.y  thunder! 
Thar's  no  persimmon  hangs  so  high 

But  they're  jes'  bound  to  fetch  it. 
No  kind  o'  craze  er-goin'  round 

But  they're  dead  sure  ter  ketch  it! 

Thar's  nuthin'  they  won't  tackle  now. 

From  politics  to  preachin'; 
No  hide-bound  wall,  no  prejudice, 

But  they  will  make  a  breach  in. 

0  woman's  brain  is  pannin'  out 
Some  mighty  big  bonanzas! 

To-day  she  rides  a  horse  astride, 
And  runs  a  town  in  Kansas. 

She's  trainin'  down  almighty  fine 

To  best  the  man,  her  master; 
She's  takin  off  her  petticoats 

So  she  can  run  the  faster. 
She  thinks  once  she's  cut  loose  from  old 

Convention's  fatal  fetter, 
Thar's  nuthin'  that  a  man  can  do 

But  she  could  do  it  better. 

Wal,  let  her  try  for  all  she's  wuth — 

Thar  ain't  no  law  agin  it! 
Whatever  God's  great  scheme  may  be 

We  know  that  she  is  "in  it." 
It  seems  like  fiyin'  in  the  face 

Uv  Providence,  tho' ,  when  folks 
Who're  females  can't  be  told  by  dress. 

Nor  ways  nor  works  from  men -folks! 

Be  politicians  ef  you  must. 

Pull  wires  an'  work  the  caucus; 

Or  take  the  stump  an'  talk  until 
Your  voices  all  are  raucous; 

1  don't  care  shucks  how  big  a  pond 
Your  sex  preempts  to  swim  in; 

But  gals,  for  heaven's  sake,  don't  forgit 
Your  best  holt's  bein'  women! 
— Boston  Globe. 


SAVING  OURSELVES, 


BY  MAKION  WASHBUKN.  ' 

Do  you  know  I  am  tired  of  the  talk  of  economy,  of 
saving  eggs  and  milk,  butter  and  flour,  and  to-day 
I  mean  to  talk  of  something  else. 

It  is  all  right  and  good  to  save,  why,  yes;  "economy 
is  the  road  to  wealth,"  they  say,  but  there  is  one  way 
of  saving  that  is  not  decently  practical  among  uS; 
that  is,  saving  ourselves.  Supposing  some  morning 
we  are  overburdened  with  work;  it  seems  impossi- 
ble to  get  the  least  chance  to  make  a  cake  for  sup- 
per; must  we  force  our  weary  frame  on,  after  need- 
ful work  is  done,  just  to  please  some  one's  taste  for 
cake? 

Tea  for  this  one  evening  can  be  enjoyed  without 
and  those  moments  saved,  be  devoted  to  rest.  It 
is  so  pleasant  after  a  hard  morning's  work  just  to 
lie  quietly  down  for  an  hour  and  let  time  go  by  at 
its  own  sweet  will.  "But  dear  me,"  says  Mrs,  Fuss- 
all,  "I  must  sew  every  spare  minute,  or  the  children 
won't  have  a  decent  thing  to  go  to  school  in,  I'm 
sure  I  don't  want  them  laughed  at," 

And  so  the  poor,  mistaken  soul  tucks  and  ruffles 
and  stitches  all  the  afternoon,  with  a  terrible  pain 
in  her  side,  and  a  great  longing  just  to  lie  out  in  the 
hammock  under  the  trees  and  never  see  a  needle 
and  thread.  By-and-bye  there  will  be  a  mysterious 
dispensation  of  Providence  around  there,  and  some- 
body else  will  have  to  ruffle  and  fret  over  the  chil-^ 
dren  and  their  clothes. 

Then  there  is  such  a  thing  as  being  too  saving  for 
our  own  good.  Little  Alice  Joles  has  a  terrible 
cough,  and  goes  shivering  all  winter  in  an  old 
shawl,  and  without  overshoes.  When  I  remonstrate^ 
as  long  friendship  gives  me  the  right  to  do,  she 
sighs  mournfully: 

"Well,  William  is  so  anxious  to  raise  money  to  buy 
us  another  cow  before  spring,  so  I  went  without  a 
cloak  and  my  new  winter's  dress  I  had  chosen,  and 
as  for  overshoes,  they  cost  about  a  dollar  and  a  half 
—good  ones  I  n?ean — and  he  thought  I  didn't  go  out 
enough  to  need  them."    Her  lip  quivered  a  little  as 
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she  tried  to  hide  the  thin  shoes  under  her  scant 
skirts. 

Xow  it  happened  that  1  had  seen  "William"  pay 
twenty  dollars  for  a  fresh  overcoat  when  he  had  a 
good  one,  and  buy  a  box  of  flue  cigars  "just  to  treat 
my  friends,"  and  I'm  afraid  I  gave  her  a  few  re- 
marks not  exactly  like  Paul's  in  relation  to  the  du- 
ties of  wives  to  their  husbands.  If  a  woman  does 
not  look  after  her  own  needs,  no  one  else  will,  and 
she  has  no  business  to  shorten  the  few  appointed 
days  she  does  have,  for  the  sake  of  saving  anything. 

It  is  usually  saving  money  for  John's  second  wife 
to  enjoy.  Life  will  be  just  as  happy  if  sheets, 
towels,  common  underwear,  etc.,  are  just  carefully 
slighted  when  we  iron. 

The  washing  will  be  just  as  white  in  freezing 
weather  if  it  is  only  rinsed  once  after  leaving  the 
boiler.  Dinner  will  be  just  as  good  if  it  ends  with 
a  "warmed  over  '  pie  instead  of  a  fresh  baked  one 
for  every  day.  Indeed,  I  know  a  man  who  requires 
his  wife  to  bake  every  morning  because  he  couldn't 
possibly  eat  an  old  pie;  and  another  thing  he  in- 
sists on  is  two  or  three  large  jars  always  full  of 
fmit  cake,  white  cake,  cookies  and  knick-knacks 
for  his  hungry  streaks  between  meals.  She  is  slow- 
ly wearing  out.  tired  of  the  tread-mill.  Now,  I 
don't  mean  to  insinuate  that  men  are  always  to 
blame  for  a  woman's  foolishness;  there  are  some 
who  will  not  rest  in  any  way. 

One  woman  will  scrub  an  old  out-kitchen  every 
day,  even  if  she  dies  lor  it,  while  a  pantry  shelf  is 
just  disgraceful  with  dust  and  moldy  crumbs. 

Now,  sisters,  we  must  make  the  most  of  our  life, 
and  if  it  is  all  spent  in  one  endless,  busy  drive  of 
daily  work  without  thought  of  saving  cur  precious 
selves  once  in  a  while,  we  only  are  to  blame  if  we 
become  old  and  broken  down  in  health  long  before 
our  time. 

Let  us  save  ourselves  even  at  the  expense  of  a 
few  dollars  once  in  a  while. 


FROSTS    AT    LIFE'S  SUNSET- 

Dr.  De  Witt  Talmage  speaks  on  this  subject  as 
follows. 

You  may  nave  noticed  at  this  time  of  the  year 
that  some  trees,  at  the  first  touch  of  the  frost,  lose 
all  their  beauty;  they  stand  withered,  and  uncome- 
ly, and  ragged,  waiting  for  the  northeast  storm  to 
drive  them  into  the  mire.  The  sun  shining  at 
noonday  gilds  them  with  no  beauty.  Ragged  leaves; 
Dead  leaves!  No  one  stands  to  study  them.  They 
are  gathered  in  no  vase.  They  are  hung  on  no  wall. 
So  death  smites  many.  There  is  no  beauty  in  their 
departure.  One  sharp  frost  ot  sickness,  or  one  blast 
off  the  cold  waters,  and  they  are  gone!  No  tinge  of 
hope!  No  prophecy  of  Heaven!  Their  spring  was 
all  a-bloom  with  bright  prospects;  their  summer 
thick-foliaged  with  opportunities;  but  October 
came,  and  their  glory  went.  They  were  frosted!  In 
early  autumn  the  frosts  come,  but  do  not  seem  to 
damage  vegetation.  They  are  light  frosts.  But 
some  morning  you  look  out  of  the  window  and  say: 
"There  was  a  black  frost  last  night;"  and  you  know 
that  from  that  day  everything  will  wither.  So  men 
and  women  seem  to  get  along  without  religion, 
amid  the  annoyances  and  vexations  of  life  that  nip 
them  slightly  here,  and  nip  them  there.  But  after 
awhile  death  comes;  it  is  a  black  frost  and  all  is 
ended!  Oh,  what  withering  and  scattering  death 
makes  among  those  not  prepared  to  meet  it!  They 
leave  everything  pleasant  behind  them— their 
house,  their  families,  their  friends,  their  books^ 
their  pictures— and  step  out  of  the  sunshine  into 
the  shadow.  They  hang  their  harps  on  the  willow; 
and  trudge  away  into  everlasting  captivity.  They 
quit  the  presence  of  bird,  and  bloom,  and  wave,  to 
gounbeckoned  and  unwelcomed.  The  bower  in 
which  they  stood,  and  sang,  and  wove  chaplets,  and 
made  themselves  merry,  has  gone  down  under  an 
awfnl  equinotical.  No  funeral  bell  can  toll  one- half 
the  dolefulness  of  their  condition.  But,  thank  God, 
that  is  not  the  way  people  always  die!  The  leaves 
of  the  woodbine  are  never  so  bright  as  they  are  in 
late  autumn.  So  Christian  character  is  never  so 
attractive  as  in  the  dying  hour.  Such  go  into  the 
grave,  not  as  a  dog,  with  frown  and  harsh  voice, 
driven  into  a  kennol,  but  they  pass  away  calmly, 
brightly,  sweetly,  grandly  I    Like  the  sunset  of  a 

beautiful  autumnal  day,  they  slowly  and  gently 

ink  behind  a  bank  of  reitt. 


THE  WOOINO  ART  IN  PORTUGAL. 

The  Portuguese  are  very  conservative  in  their 
ideas  of  the  position  of  women  in  society,  and  they 
got  their  ideas  from  their  Moorish  masters  in  by- 
gone centuries.  Consequently  girls  are  shut  up 
like  nuns  and  they  are  hard  to  get  at,says  the  Chi- 
cago Tribune.  They  go  regularly  to  mass  Sunday 
mornings  and  take  occasional  walks  during  the  week 
always  accompanied  by  one  or  two  chaperons. 
Young  men  never  call  at  the  house,  and,  if  thej  did 
would  not  be  admitted  "except  on  business."  This 
strictness  leaves  but  one  way  open  for  an  inter- 
change of  sentiments,  and  that  is  the  window,  and 
it  is  quite  the  thing  to  make  use  of  it.  It  is  not 
considered  ill-bred  to  stare  in  Portugal;  a  man  may 
stare  at  a  girl  he  does  not  know  as  long  as  he  likes; 
he  must  not  do  so  to  a  girl  he  has  been  introduced 
to  unless  she  gives  him  some  encouragement  by  re- 
turning his  glances.  A  girl  will  sit  at  her  window 
all  the  afternoon  looking  into  the  street,  and  her 
adorer  from  the  street  looks  at  her,  and  this  is  so 
much  the  custom  that  it  attracts  no  attention  from 
passers-  by.  From  looks  they  proceed  to  bows,  to 
smiles,  a  few  words,  then  he  follows  her  to  church, 
finds  out  if  she  is  going  to  the  theatre,  and  goes  too 
serenades  her  with  his  guitar  on  moonlight  nights 
and  finally  makes  an  offer  to  her  father.  He  is  then 
received  by  the  family,  and  allowed  to  come  to  the 
house  in  a  quiet  way  until  the  wedding,  and  after 
that  the  young  couple  usually  live  with  her  parents 
or  his,  and  the  even  tenor  of  their  life  continues. 


A  WOMAN  INVENTS  A  CAR  COUPLER. 

Mrs.  George  Bowron,  wife  of  the  well  known  mu- 
sician, is  the  inventor  of  a  car-coupler  for  which  it 
is  claimed  that  it  is  simple,  and  inexpensive,  and 
practicable,  and  can  be  applied  to  any  freight  or 
passenger  car  now  in  use  at  comparatively  small 
cost.  Forward  of  the  front  truck  is  a  half- elliptic 
spring.  This  spring  holds  the  slide  in  the  hollow 
draw-head  and  the  slide  holds  the  pin.  When  the 
link  is  shoved  into  the  draw-head  the  pressure  sends 
back  the  slide  and  allows  the  pin  to  fall.  To  un- 
couple an  ordinary  bar  is  used,  with  a  crank  han- 
dle, fastened  on  the  side  and  near  the  top  of  the 
car.  This  bar  is  connected  with  the  pin  by  a  chain 
and  the  operation  of  it  uncouples  the  car. 

Railroad  men  speak  highly  of  the  appliance  and 
several  railroad  companies  are  now  figuring  on 
adopting  and  making  use  of  the  patent;  and  a  trial 
will  shortly  be  made  with  the  new  coupler  attached 
to  old  freight  cars.    Mrs.  Bowron  said  recently: 

"This  is  the  result  of  ten  years'  labor.  All  the 
railroad  men  who  have  examined  my  model  are  de- 
lighted with  the  coupler  and  say  the  use  of  it  will 
add  14  years  to  the  life  of  every  freight  car  on  which 
it  is  used  and  do  away  with  the  jar  which  the  pres- 
ent mode  of  coupling  always  occasions. 

Mrs.  Bowron  is  a  native  of  Santiago,  her  maiden 
name  being  Azalia  EarasaVallade.  When  she  was 
10  years  old  she  was  sent  to  the  country  to  be  edu- 
cated and  for  five  years  studied  at  the  Northwestern 
University. 

GOOD   ADVICE   FOR  GIRLS. 

In  an  address  to  a  class  of  girl  graduates  Kate  Field 
gives  the  following  advice  full  of  common  sense: 

Let  me  ask  whether  you  are  good  housekeepers. 
Can  you  cook?  If  not,  in  the  name  of  common 
sense,  of  the  man  you  propose  to  marry,  of  the 
friends  who  may  visit  you,  of  an  innocent  posterity, 
don't  rest  until  you  have  learned  the  business  of 
almost  every  woman's  life,  which  is  to  keep  house 
well  and  economically. 

I  do  not  hesitate  to  affirm  that  this  republic, 
great  as  her  necessities  are  in  many  directions, 
needs  cooks  more  than  all  else.  The  salvation  of 
the  national  stomach  depends  upon  them.  We  are 
a  nation  of  dyspeptics,  and  Americans  are  dysp'^p- 
tics  because  they  eat  the  wrong  foods,  badly 
cooked,  which  they  drown  in  ice  water.  They  are 
dyspeptics  because  our  women  don't  know  the  ru- 
diments of  their  business  and  resign  their  kitchen 
into  the  hands  of  incompetent  servants  of  whom 
they  are  afraid  and  whose  impudence  they  fre- 
quently endure  through  sheer  helplessness.  Of 
what  use  a  smattering  of  French  and  music,  of 
what  avail  even  a  jjrofound  knowledge  of  some- 
thing worth  acquiring,  if  unable  to  face  the  awful 
and  universal  problem  of  servantgalism  and  solve 
it  by  mastering  It?^ 


COOKING. 

"Cooking,"  says  an  authority  who  knew,  "is  real- 
ly a  chemical  process,"  but  few  are  the  cooks  who 
understand  and  appreciate  this  fact;  not  one  in  a 
thousand,  probably,  says  Alexis  in  the  Ladien' 
^yorld.  Cooking  consists  of  various  operations,  any 
or  all  of  which  when  properly  done,  prepares  the 
food  for  easier  treatment  by  the  digestive  pro- 
cesses. The  main  reason  that  there  is  such  poor 
cooking  is  that  women,  as  a  rule,  do  not  know 
what  amount  of  heat  is  really  required  to  bring 
about  the  desired  changes  in  the  raw  material. 
Very  few  women  know,  for  instance,  that  all  stew- 
ing must  be  carried  on  gently,  placing,  wherever 
possible,  one  vessel  within  another,  the  outer  one 
containing  the  boiling  water.  But  few  cooks  know 
the  value  of  steaming  meat,  fish  and  certain  veget- 
ables, though  many  are  in  the  excellent  habit  of 
steaming  puddings.  Frying  is  very  much  decried 
and  with  good  reason,  because  it  is  so  rarely  done 
properly.  Frying  should  always  be  done  in  cov- 
ered pans,  and  the  meat  should  never  be  put  in  the 
pan  until  the  fat  is  boiling  hot.  The  heat  should 
be  quick  and  steady,  then,  if  it  has  been  covered 
during  the  operation,  the  meat  will  be  tender.  In 
the  so-called  roasting,  all  meat  should  be  covered 
so  that  the  joint  will  come  to  table  brown  and 
tempting,  juicy,  but  well  done.  The  proper  result 
of  cookery  should  be  the  bettered  concition  of  the 
food,  and  this  is  only  to  be  obtained  by  the  uniform 
action  of  heat  on  every  layer  of  fibre.  Broiling  is 
best  done  with  a  broiler,  which  is  contrived  so  as 
to  save  the  valuable  juices  of  the  meat,  and  also  to 
broil  with  less  speed,  that  is,  to  broil  over  a  mod- 
erate fire.  Baking  needs  a  uniform  but  not  exces- 
sive heat. 

One  of  the  main  points  in  cooking  should  be  to 
preserve  the  fluid  constituents  of  food  to  a  certain 
degree,  and  not  to  dry  them  up  by  excessive  heat. 
Moisture  is  required  in  food,  and  therefore  should 
not  be  got  rid  of  entirely,  as  such  a  proceeding 
spoils  the  food,  and  gives  rise  to  a  peculiar  thirst 
which  it  is  difficult  to  quench. 


SOME    USES   OF   HOT  WATER. 

Hot  water  is  far  more  of  a  medicinal  property 
than  many  believe  or  know.  Because  it  is  to  be 
had  for  the  making  thousands  think  it  invaluable, 
on  the  theory  that  what  comes  easiest  is  oft  times 
least  thought  of.  The  uses  of  hot  water  are,  how- 
ever, many: 

For  example,  there  is  nothing  that  so  promptly 
cuts  short  congestion  of  the  lungs,  sore  throat,  or 
rheumatism,  as  hot  water  when  applied  promptly 
and  thoroughly. 

Headache  almost  always  yields  to  the  simultane- 
ous application  of  hot  water  to  the  feet  and  back 
of  the  neck. 

A  towel  folded  several  times,  and  dipped  in  hot 
water,  and  quickly  wrung  out  and  applied  over  the 
toothache  or  neuralgia,  will  generally  afford  prompt 
relief. 

A  strip  of  flannel,  or  napkin  folded  lengthwise, 
and  dipped  in  hot  water  and  wrung  out,  and  then 
applied  round  the  neck  of  a  child  that  has  the 
croup,  will  sometimes  bring  relief  in  ten  minutes. 

Hot  water  taken  freely  half  an  hour  before  bed- 
time. Is  helpful  in  the  case  of  constipation,  while  it 
has  a  most  soothing  effect  upon  the  stomach  and 
bowels. 

A  goblet  of  hot  water  taken  just  after  rising,  be- 
fore breakfast,  has  cured  thousands  of  indigestion, 
and  no  simple  remedy  is  more  widely  recommended 
by  physicians  to  dyspeptics. — Ladies'  Home  Journal 


TO  COLORADO  VIA  BURLINGTON  ROUTE. 

ONLY  ONE  NIGHT  ON  THE  BOAD. 

Leave  Chicago  at  1:00  P.  M.,  or  St.  Louis  at  8:25 
A.  M.,  and  arrive  Denver  6:15  P.  M.  the  next  day. 
Through  Sleepers,  Chair  Cars  and  Dining  Cars. 
All  Railways  from  the  East  connect  with  these 
trains  and  with  similar  trains  via  Burlington  Route 
to  Denver,  leaving  Chicago  at  6:10  P.  M.,  St.  Louis 
8:15  P.  M.,  and  Peoria  at  3:20  P.  M,  and  8:00  P.  M. 
All  trains  daily. 

Tourist  tickets  are  now  on  sale,  and  can  be  had 
of  ticket  agents  of  all  roads  and  at  Burlington 
Route  depots  in  Chicago,  Peoria  and  St.  Louis. 

There  is  no  better  place  than  Colorado  for  those 
Keeking  rest  and  pleasure. 


150 


^^n>ertc^O  rngin  pen 


October  10,  1891. 


RIVETING  BY  ELECTRICITY, 

It  seems  to  be  demonstrated  that  the  new  method 
of  riveting  by  electricity  is  a  remarkable  success, 
and  will  take  its  place  among  the  most  important 
improvements  in  the  industrial  arts.  The  appar- 
atus comprises  a  transformer,  the  primary  of  which 
is  formed  of  a  heavy  copper  bar,  laid  parallel  to  a 
coil  o'  fine  wire,  and  over  the  two  are  clamped  two 
angular  segments  of  iron,  forming,  when  united,  a 
complete  iron  shell,  which  is  claimed  to  increase 
the  efficiency  of  conversion.  The  structure  creates 
a  current  of  great  volume  in  the  copper  bar.  In 
the  ends  of  this  bar  are  mounted  an  anvil,  provid- 
ed with  a  regulating  screw  for  moviug  it  up  or 
down  and  follower  provided  with  a  screw.  In  the 
circuit  of  a  primary  is  placed  a  choke  coil  provided 
with  a  regulating  switch  for  cutting  in  more  or  less 
of  the  coil  by  which  the  strength  of  the  current  in- 
duced in  the  secondary  map  be  controlled.  The 
bars  or  pieces  of  metal  are  placed  upon  the  anvil 
and  the  rivet  dropped  In  place,  the  anvil  being 
then  screwed  up  until  the  plates  ol  meta^are  firmly 
held  below  on  it  and  the  two  insulating  legs  se- 
cured to  the  upper  limb  of  the  copper  bar.  The 
face  of  the  bar  is  covered  with  insulating  material, 
except  at  a  central  point  Avhere  it  is  left  bare,  and, 
when  forced  against  the  rivet,  the  latter  establishes 
connection  from  the  upper  limb,  the  current  devel- 
oping sufficient  heat  to  make  an  upsetting  of  the 
rivet  shank  easy  under  the  pressure  of  the  screw. 


SEAMLESS  STEEL  TUBES. 


The  manufacture  of  seamless  steel  tubes  has  made 
rapid  strides  in  Birmingham  within  the  past  few 
years,  says  Iron.  Wherever  metal  tubing  is  re- 
quired to  withstand  a  great  strain,  and  where  the 
use  of  steel  is  permissible,  the  seamless  tube  is  in 
growing  request.  Its  invention  has  added  materi- 
ally to  the  efficacy  and  applicability  of  hydraulic 
machinery,  as  a  ^-inch  tube  with  a  core  of  J-inch, 
capable  of  withstanding  a  pressure  of  1,000  lb.  on 
the  square  inch,  can  be  drawn  in  steel.  It  is  also 
being  largely  used  for  boilers  instead  of  copper 
tubing,  the  cost  being  less,  while  its  life  is  as  long, 
and  when  made  of  the  best  material,  seamless  steel 
tubing  is  more  reliable  than  ordinary  copper  boiler 
tubes.  Messrs.  Shorthouse,  Birmingham,  having 
acquired  about  an  acre  and  a  half  of  freehold  iand 
adjoining  their  mills,  have  erected  upon  this  site  the 
Paragon  Works,  which  are  very  near  completion. 
The  works  are  of  the  most  modern  type,  and  are 
fitted  with  special  machinery  for  the  manufactui'e 
of  these  tubes.  Success  in  the  manufacture  of 
seamless  steel  tubes  depends  on  two  factors.  The 
first  is  the  employment  of  the  very  finest  steel  pro- 
curable; steel  which  is  thoroughly  homogeneous, 
and  possessing  a  high  ductility  and  tenacity,  being 
requisite.  Unless  the  steel  is  of  uniform  quality 
throughout,  the  tubing  is  sure  to  be  variable,  and 
though  seamless  tubes  can  be  made  from  English 
ingots,  the  most  reliable  material  for  evenness  of 
character  is  Swedish  charcoal  steel.  This  is  the 
metal  which  will  be  used  exclusively  in  the  manu- 
facture of  these  tubes  by  Messrs.  Shorthouse.  Its 
high  tenacity  admits  of  its  being  drawn  very  tine 
without  weakening  the  fiber,  and  tubes  can  thus  be 
obtained  of  very  light  weight  combined  with  great 
strength.  The  second  factor  is  the  use  of  machin- 
ery which  will  draw  the  metal  with  perfect  truth 
and  steadiness.  In  order  to  attain  this  object 
Messrs.  Shorthouse  have  put  down  a  couple  of  twin 
tandem  compound  condensing  steam  engines,  capa- 
ble of  developing  500  indicated  horse -power.  These 
engines  are  guaranteed  to  work  at  a  consumption  of 
2i  lb.  of  coal  per  indicated  horse-power  per  hour, 
the  power  being  generated  in  four  Galloway  boilers. 
The  driving  wheel  weighs  28  tons.  The  cogs  and 
gearing  are  shallow,  V-shaped,  and  are  machine- 
moulded.  A  perfect  shallow  V-shaped  cog,  care- 
fully moulded  and  finished,  greatly  reduces  the  vi- 
bration, and  so  admits  of  the  power  being  applied 
to  the  draw  benches  on  which  the  steel  billet  is 
drawn  out  with  the  most  perfect  smoothness,  and 
yet  slowly,  so  as  neither  to  strain  the  metal  nor  in- 
terfere with  the  form  of  the  tube.  The  draw  benches 
are  driven  by  a  geared  steel  shaft,  12  inches  in  di- 
ameter, one  gearing  working  the  benches  at  twice 
the  speed  of  the  other.  At  present  there  are  two 
pairs  of  rolls  laid  down  together  with  improved 


drilling  machinery.  There  is  also  a  complete  sot 
of  muffle  furnaces  of  the  newest  design  for  anneal- 
ing the  tubes.  When  in  working  order  the  factory 
will  be  one  of  the  most  complete  and  powerful  of  its 
kind  in  the  country. 


LITERARY, 


TJie  Irrigation  Age  for  October  Ist  is  a  number  of  very 
unusual  interest  and  importance.  It  conBlsts  of  nearly 
sixty  pages,  generously  illustrated.  One  single  feature 
of  this  number  renders  it  indispensable  to  every  irriga- 
tor and  invostor  in  irrigation  enterprises.  This  feature 
is  its  complete  illustrated  account  of  the  Irrigation  Con- 
gress, which  occupies  sixteen  pages  of  the  Age.  This  is 
something  which  should  be  widely  read  and  preserved. 
Besides  this,  the  Age  will  contain  details  of  the  coming 
campaign  for  the  session  of  the  arid  lands,  an  account  of 
the  organization  and  membership  of  the  new  American 
Association  of  Irrigation  Engineers,  a  description  of  the 
first  sugar  factory  in  the  world  which  depends  on  beets 
raised  by  Irrigation,  the  usual  full  departments  of  irriga- 
tion news,  farm  and  orchard  papers,  and  other  attractive 
reading.  This  addition  of  the  Age  consists  of  2.5,000 
copies,  it  is  said.  It  will  be  found  on  all  the  news  stands, 
ana  orders  for  extra  copies  shoutd  be  promptly  forward- 
ed to  either  its  Denver  or  Salt  Lake  ofiices. 

A  GlKL  IN  THE  KABPATHIANS. 

The  most  deligbtf  ul  book  of  the  season  is  Miss  Menie 
Muriel  Dowie's  "Girl  In  the  Karpathians,"  published  by 
the  Cassell  Publishing  Co.,  of  104  Fourth  avenue,  New 
York.  Price  SI. 50.  The  author  is  a  Scotch  lassie  of  only 
twenty-four  summers.  One  of  those  summers  she  passed 
as  a  holiday  in  the  highlands  of  Eastern  Oahcia,  and  the 
book  referred  to  is  the  story  of  her  sojourn  there.  Miss 
Dowie  is  certainly  a  brave  and  venturesome  young  wom- 
an: armed  with  a  small  revolver,  and  having  only  a 
hired  guide  for  her  sole  escort,  she  tramped  through  a 
strange  country,  forded  rivers,  climbed  mountains,  slept 
on  the  boughs  of  trees,  descended  a  mountain  torrent  on 
a  raft  of  logs,  and  "roughed  it"  generally  in  a  way  that 
would  have  made  many  a  strong  man  tired.  She  saw 
nature  face  to  face,  so  lo  say,  and  in  writing  her  book 
this  courageous  Scotch  woman  Is  wholesomely  original. 
By  following  her  story,  one  feels  that  he  sees  what  she 
saw,  and  travels  in  her  footsteps.  Those  who  have  not 
traveled  abroad  the  past  summer,  can  experience  the 
pleasant  sensations  of  a  venturesome  journey  (free  from 
its  dangers)  by  securing  "A  Girl  in  the  Karpathians." 


BUSINESS  TRANSACTIONS. 

A  100  h.  p.  tandem  compound  engine,  manufactured  by 
The  Ball  Manufacturing  Co.,  Erie,  Pa.,  is  to  furnish  the 
power  for  the  new  electric  road  being  built  by  the  Bea- 
trice Bapid  Transit  Co.,  Beatrice,  Neb. 

The  Ball  Engine  Co,  Erie,  Pa.,  shipped  the  Buffalo 
Street  Railway  Co.,  a  few  days  ago,  a  300  h.p.  cross  com- 
pound engine,  being  the  fourth  of  the  same  size  built  by 
them  for  the  Buffalo  Street  Railway  Co. 

J.  W.  Parker  &  Co.,  Philadelphia,  Pa.,  representatives 
of  the  Ball  Engine  Co.,  Erie,  Pa.,  are  installing  a 
100  h.p.  engine  built  by  that  company  in  the  station  of 
the  Citizens' Electric  Illuminating  Co.,  Pittston,  Pa. 

The  California  Electric  Light  Co.,  San  Francisco,  Cal. , 
are  adding  to  their  already  Immense  power  plant  a  300 
h.p.  cross  compound  enjine  built  by  The  Ball  Engine  Co. 
Erie,  Pa. 

M.  F.  &  F.  C.  Sayles  are  installing  an  isolated  electric 
light  plant.  A  35  h.p.  engine  fulnished  by  The  Ball  En- 
gine Co. ,  Erie,  Pa. ,  supplies  the  necessary  power. 

The  Falconer  Manufacturing  Co.,  Falconer,  N.  Y. ,  nave 
purchased  a  150  h,p.  engine  for  running  electric  light 
and  for  operating  their  works.  The  engine  was  manu- 
factured by  The  Ball  Engine  Co. ,  Erie,  Pa. 

The  Wheeler  Condenser  &  Engineering  Company  hag 
recently  filed  articles  of  incorporation  with  the  Secretary 
of  Slate  at  Trenton,  N.  J.  The  company  has  bought  the 
entire  plant  and  business  of  The  Colwell  Iron  Works,  at 
Carteret,  N.  J. ,  which  is  one  of  the  largest  concerns  in 
this  country  manufacturing  vacuum  pans,  and  special 
machinery  for  sugar  refineries,  salt  works,  condensed 
milk  factories,  etc.  The  Wheeler  company  will  continue 
to  manufacture  Wheeler's  patent  surface  condensers  and 
other  of  Mr.  Wheeler's  specialties.  The  capital  stock  of 
the  company  is  1300,000,  and  the  incorporators  are  as  fol- 
lows: Frederick  Meriam  Wheeler  of  Montclair,  N.  J., 
Aaron  Vanderbilt,  of  New  York  City,  Clifton  H.  Wheeler 
of  Brooklyn,  N.  Y.,  William  H.  Hampton  of  New  York 
City,  and  Charles  W.  Wheeler  of  Brooklyn,  N.  Y.  The 
headquarters  of  the  company  will  be  at  92  and  94  Liberty 
street.  New  York  City. 

The  Smith  Premier  typewriter  has  received  the  highest 
award  at  the  State  Fair,  Sacramento;  also  at  the  Mechan- 
ics' Exposition,  San  Francisco.  The  "Smith  Premier" 
puts  all  other  typewriters  in  the  shade. 


J.  Elliot  Shaw  &  Co. ,  of  632  Arch  street,  Philadelphia, 
whose  double  armature  heavy  stroke  electric  bell  was 
illustrated  in  one  of  our  recent  issues,  will  be  glad  to 
furnish  any  information  desired  about  electric  bells. 

The  Mason  Regulator  Co. ,  of  Boston,  who  are  "head- 
quarters" for  steam  regulating  devices,  have  issued  a 
picture  of  their  handsome  stenographer,  who  merrily 
sings  "Little  Annie  Rooney  is  my  sweetheart."  while  she 
is  hammering  away  at  her  typewriter  acknowledging 
orders  received  by  the  Mason  Regulator  Co. 


CHICAGO,  MILWAUKEE  &  ST.   PAUL  RAIL- 
WAY. 

Electric  Lighted  and  Steam  Heated  Vestibuled  Trains, 
with  Westinghouse  Air  Signals,  between  Chicago,  St, 
Paul  and  Minneapolis,  daily. 

Electric  Lighted  and  Steam  Heated  Vestibuled  Trains 
between  Chicago,  Council  Bluffs  and  Omaha,  daUy. 

Through  Vestibuled  Sleeping  Oars,  daily,  between  Chi- 
cago, Butte,  Tacoma,  Seattle,  and  Portland,  Ore. 

Solid  Trains  between  Chicago  and  principal  points  In 
Northern  Wisconsin  and  the  Peninsula  of  Michigan. 

Daily  Trains  between  St.  Paul,  Minneapolis  and  Kan- 
sas City  via  the  Hedrick  Route. 

Through  Sleeping  Cars,  daily,  between  St.  Louis,  St. 
Paul  and  Minneapolis. 

The  finest  Dining  Cars  in  the  World. 

The  best  Sleeping  Cars.  Electric  Beading  Lamps  in 
Berths . 

6,100  miles  of  road  In  Illinois,  Wisconsin,  Northern 
Michigan,  Iowa,  Minnesota,  Missouri,  South  Dakota 
and  North  Dakota. 

Everything  Flrst-Olass. 

First-Class  People  patronize  First-Olass  Lines. 
Ticket  Agents  everywhere  sell  Tickets  over  the  Chi- 
cago,  Milwaukee  and  St.  Paul  Railway. 


WATERWORKS  CONTRACT. 


Butler,  Indiana,  lets  a  contract  for  constructing  its 
waterworks,  Oct.  19,  1891. 


SITUATION  WANTED 

As  engineer,  by  a  thoroughly  experienced  and 
reliable  man,  highly  recommended.  Address 
"Steam,"  care  of  The  Ameeican  Enginkeb,  1302 
Pontiac  Building,  358  Dearborn  street,  Chicago. 


Map  op  thk  United  States. 
A  large,  handsome  map  of  the  United  States,  moun- 
ed  and  suitable  for  office  or  home  use,  is  issued  by 
the  Burlington  route.  Copies  will  be  mailed  to  any 
address,  on  receipt  of  12  cents  in  postage  by  P.  8. 
EusTis,  Qen'l  Pasr).  Agent,  C..B.&  Q.  R.  R.,  Chicago,  lU. 


NEW!  NEW! 
FOB  MANUTACTUBEBS. 

Who  wants  to  buy  a  small  new  machine  for  imitation 
and  exploration  in  America.  Sole  machine  in  the  world 
of  first  necessity  for  manufacturers  of  chocolate,  and  pat- 
ented only  in  Europe.  Please  address  offers,  if  possible 
in  German,  to  C.  N.  27850,  care  Rudolf  Mosse,  Berlin,  8. 
W.  (Germany). 


CONTRACTS  OPEN. 


United  States  Engineer  Office,  34  West  Congress 
street,  Detroit,  Mich. ,  September  19,  1891.  Sealed  pro- 
posals, in  triplicate,  will  be  received  at  this  ofBce  until  2 
o'clock  p.  m.,  October  19,  1891,  and  then  opened:  For 
furnishing  ten  gate  anchorages  for  the  800  feet  .'ock  at 
St.  Mary's  Falls  Canal,  Michigan.  Preference  will  be 
given  to  materials  of  domestic  production  or  manufact- 
ure, conditions  of  quality  and  price  (import  duties  in- 
cluded) being  equal.  Attention  is  invited  to  Acts  of  Con- 
gress, approved  February  26,1885,  and  February  23, 1887, 
vol.  23,  page  332,  and  vol.  24,  page  414,  Statutes  at  Large. 
The  government  reserves  the  right  to  reject  any  or  all 
proposals;  also,  to  waive  any  informalities.  For  further 
information  apply  at  this  ofiBce.  O.  M.  Poe,  Colonel 
Corps  of  Engineers,  Bvt.  Brig.  General,  U.  S.  A. 


Heating  and  Ventilating  Apparatus.  — Sealed 
proposals  will  be  received  at  the  office  of  the  Supervising 
Architect,  Treasury  Department,  Washington,  D.  C, until 
2  o'clock  p.m.  on  the  12th  day  of  October,  1891,  for  all 
the  labor  and  materials  required  for  putting  in  place  com- 
plete the  new  low  pressure,  return  circulation  steam 
heating  and  ventilating  apparatus  for  the  U.  S.  Court- 
house and  Post  OflSce  Building  at  Portland,  Me.  ,in  accord- 
ance with  drawings  and  specifications,  copies  of  which 
may  be  had  at  this  office  or  the  oflfice  of  the  custodian  of 
the  building  at  Portland,  Me. 

Each  bid  must  be  accompanied  by  a  certified  check  for 
a  sum  not  less  than  2  per  cent,  of  the  amount  of  the 
proposal. 

The  department  will  reject  all  bids  received  after  the 
time  herein  stated  for  opening  the  same;  also  bids  which 
do  not  comply  strictly  with  all  the  requirements  and 
meaning  of  this  invitation. 

Proposals  must  be  inclosed  in  envelopes,  sealed  and 
marked  "Proposals  for  the  New  Low  Pressure,  Return 
Circulation  Steam  Heating  and  Ventilating  Apparatus  for 
the  U.  S.  Co  rthouee  and  Post  OflSce  Building,  at  Port- 
land, Me.,"  iiud  addressed  to  W.  J.  Edbrooke,  Supervising 
Architect. 
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FRANKFORT    ELECTRICAL  EXPOSITION. 


SOLID    EMERY  WHEELS. 


The  Frankfort  Electrical  Exposition  is  Germany's 
fore-runner  of  the  electrical  section  of  the  Colum- 
bian Exposition.  And  arrangements  are  being 
made  to  ship  those  trans- Atlantic  exhibits  from  the 
Main  to  Chicago. 

The  accompanying  iilustratiou  gives  a  good  view 
of  the  electric  machines  as  arranged  iu  the  "Ma- 
chinery Hall"  at  Frankfort.  Different  views  are 
being  presented  in  various  papers,  but  the  oue 
shown  on  this  page  (by  courtesy  of  our  neighbor 
Electricity)  seems  as  good  as  any.  inclu  lin^' u.c 
of  the  decorations. 

Thus  far  the  Frankfort  Exhibition  has  been  a  veiy 
successful  one.  The  feature  which  has  attracted 
the  special  attention  of  electricians  is  the  long  dis- 
tance over  which  the  electric  current  has  been 
transmitted— about  as  far  as  one-fourth  the  distance 
between  Niagara  Falls  and  Chicago.  The  experi- 
ment has  thus  far  been  successful,  but  it  has  been 


The  Tanite  Co.,  Stroudaburg ,  Pa. 

Gentlemen: — At  your  suggestion,  we,  the  under- 
signed, associated  ourselves  in  an  enquiry  as  to  the 
comparative  value  of  the  solid  emery  wheels  made 
and  generally  known  in  the  United  States.  Our 
first  object  was  to  settle  the  question  as  to  what 
constitutes  a  good  soUd  emery  wheel.  Our  second 
object  was  to  establish  test  conditions  of  such  sci- 
entific accuracy  as  to  prevent  any  doubt  of  the  re- 
sults. Our  third  object  was  to  give  thorough  trial, 
under  uniform  test  conditions  to  the  various  wheels, 
and  to  secure  a  ma^s  of  exact  data.  The  investiga- 
tion thus  outlined  has  been  of  the  most  painstaking 
and  thorough  character,  has  cost  some  thousands  of 
dollars,  an  l  ha^  lasted  about  two  years. 

Having  determined  on  the  qualities  which  consti- 
tute a  good  solid  emery  wheel,  we  established  our 
own  conditions  of  test,  and  submitted  to  such  coc- 
ditions  wheels  of  our  own  selection.   The  wheels  of 


Our  report  is  U&sed  on  a  long  series  of  trials  at 
three  different  pressures— 42  lbs.,  GO  lbs.  and  100  lbs. 
These  separate  trials  numbered  several  thousand, 
during  each  of  which  exact  data  were  recorded  as 
to  speed,  power,  resistance  between  wheel  and 
metal,  amount  of  metal  ground  off,  amount  of  wheel 
material  consumed,  and  observations  marJo  as  to  the 
cleanness  of  cut,  amount  of  heat  generated,  amount 
of  glazing  or  clogging  up  of  wheel  with  metal,  and 
as  to  cracks,  breaks  and  defects  of  wheels. 

Of  the  fifteen  varieties  six  were  found  too  unsafe 
to  warrant  their  general  use,  57  per  cent,  of  the 
wheels  bursting  under  the  same  conditions  which 
other  wheels  passed  through  uninjured.  Eleven 
varieties  (among  which  are  included  the  six  unsafe 
varieties)  were  found  to  be  such  slow  cutters  that 
the  average  metal  removal  of  ten  of  them  was  less 
than  the  general  average  of  aU  the  wheels.  Of  the 
fifteen  varieties  only  four  were  found  to  be  rapid 
cutters.  Of  these  one  woie  so  rapidly  that  the  cost 
of  its  rapid  cut  was  unreasonable.    This  left  three. 


View  op  "Machineky  HAiiL,"  Frankfort  ELECTRifAL  Exhibition. 


done  in  fine  dry  weather;  what  rain  and  moist  at- 
mosphere may  do  to  mar  this  long  distance  trans- 
mission of  electricity  remains  to  be  seen. 

Anyway  those  in  charge  of  the  electrical  depart- 
ment of  the  World's  Fair  are  not  likely  to  let  tlie 
Germans  continue  as  champions  of  the  long  distance 
Mchcme;  and  already  the  proposal  to  utilize  Niaga- 
ra's force  to  generate  electricity  and  transmit  it  to 
Chicago— a  distance  of  al)out  500  miles—  is  being 
Beriously  considered. 


When  Columbus  was  made  a  prisoner  in  San  Do- 
mingo the  governor  who  arrested  him  feared  there 
might  be  an  attempt  at  rescue.  So  he  trained  a 
fjig  gnn  on  the  entrance  of  the  citadel,  or  castle,  in 
which  Columbus  was  confined.  That  cannon  has 
lain  in  the  same  place  ever  since  until  now,  when 
Mr.  Ober,  a  World's  Fair  representative,  recovered 
it,  and  with  the  permission  of  the  governor  of  San 
Oomingo,  brought  it  to  the  L'nited  States.  It  has 
been  shipped  to  Chief  of  Construction  P.urnham  in 
order  that  he  may  use  it  in  some  way  in  ornament- 
iDg  the  Exposition  grounds. 


fifteen  different  manufacturers  were  selected.  These 
were:  Celluloid,  Crystal,  Detroit,  Grant,  Hampden, 
Lehigh,  Norton,  Northampton,  Norwich,  Sterling, 
Tanite,  Union  Stone,  Vitrified,  Vulcanite,  Wal- 
tham. 

Among  these  fifteen  varieties  only  one  compared 
favorably  with  the  Tanite  wheel,  the  latter  having 
easily  beaten  all  competitors  save  one.  The  com- 
parative values  of  the  Tanite  and  its  one  rival  will 
have  to  be  ascertained  by  further  trials. 

After  many  preliminary  trials  with  a  special  ma- 
chine its  results  were  compared  with  those  obtained 
by  individual  operators  under  various  conditions, 
and  experiments  with  skilled  workmen,  expert 
grinders,  were  made. 

It  was  agreed,  that  to  constitute  a  good  solid 
emery  wheel,  the  following  qualities  should  be  com- 
bined: safety  under  the  widest  conditions  of  use 
and  misuse;  rapidity  of  cut;  freedom  of  cut  at  mod- 
orate  pressure;  reasonable  amounts  of  wheel  loss 
and  power  consumption;  evenness  of  wear;  general 
staying  (|uality;  and  reliability  under  the  widest 
range  of  circumstances. 


safe,  effective  and  satisfactory  wheels,  one  of  which, 
however,  was  demonstrated  to  work  at  a  greater 
cost  than  the  Tanite.  The  rivalry  was  thus  nar- 
rowed to  two  wheels,  and,  in  the  judgment  of  our 
board,  further  trials  are  necessary  before  the  rela- 
tive value  of  these  two  can  be  determined. 

One  striking  feature  characterized  these  two. 
That  is,  that  in  every  series  of  trials  these  wheels 
increased  in  productive  capacity,  the  avex-age  of 
the  last  cuts  of  all  the  series  being  greater  than  the 
average  of  all  the  first  cuts.  The  thirteen  other  va- 
rieties all  decreased  m  productive  capacity,  the 
average  of  the  last  cuts  being  less  than  the  average 
of  the  first.  Some  of  these  which  made  a  brilliant 
show  at  the  start  cut  scarcely  anything  at  the 
close. 

Our  investigation  satisfied  us  that  the  ordinary 
user  of  solid  emery  wheels  is  likely  to  be  deceived 
as  to  the  productive  capacity  of  such  wheels  and 
the  cost  of  product  if  he  trusts  to  mere  appearances, 
and  that  the  real  value  of  any  solid  wheel  can  only 
be  fixed  by  an  investigation  which  gives  exact  data 
and  covers  a  wide  range  of  observation.    Such  au 
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investigation  ours  has  been.eacli  fact  being  observed 
and  attested  by  several  independent  witnesses 
trained  to  scientific  observation,  and  each  calcula- 
tion and  measurement  being  passed  through  and 
checked  by  several  hands. 

As  nearly  all  the  preliminary  and  collateral  trials 
were  made  with  Tanite  wheels  more  than  three 
times  as  many  of  these  were  used  as  of  any  other 
make.  In  all  this  use,  under  every  degree  of  meas- 
ured automatic  pressure  and  under  the  heavy  pres- 
sure of  long  bars  used  by  hand  (a  test  applied  to  no 
other  wheel)  and  also  at  a  speed  nearly  double  that 
of  any  other  wheel  save  one,  not  a  single  wheel 
burst.  The  Tanite  wheel  cut  weU  at  moderate  pres- 
sure, and  in  using  it  the  workman's  task  is  an  easy 
one.  The  consumption  of  power  and  of  wheel  ma- 
terial is  such  that,  taking  into  account  the  cost  of 
abor  and  all  other  items  entering  the  problem,  the 
Tanite  wheel  does  its  work  at  a  very  low  cost. 

As  evidence  of  these  facts,  thus  summarized  and 
stated  in  a  general  manner,  we  possess  an  over- 
whelming mass  of  exact  data  in  the  form  of  numeri- 


EAST  END    ELECTRIC    LIGHT  COMPANY'S 
STATION,   PITTSBURGH,  PA. 


In  1886  the  East  End  Electric  Light  Company,  of 
Pittsburgh,  Pa.,  commenced  operations  with  three 
small  engines,  of  different  makes,  and  direct-cur- 
rent dynamos. 

The  engines  were  placed  in  competition  with 
each  other,  and  with  the  understanding  that  the 
successful  one  should  excluude  the  others  and  in- 
sure for  its  manufacturers  the  favor  of  future 
orders. 

After  conclusive  tests,  it  is  said,  the  Westing- 
house  engine  was  adopted  as  best  suited  for  the 
work,  and  in  one  form  or  another  has  since  fur- 
nished all  the  power  for  the  plant. 

The  demand  for  electric  service  increased  almost 
immediately  beyond  the  limit  of  the  supply,  and 
forced  the  company  to  build  a  new  and  larger  sta- 
tion. 

During  the  succeeding  five  years  the  develop- 
ment has  been  unusually  rapid,  even  for  an  electric 


The  two  accompanying  interior  views  of  this  sta- 
tion will  give  an  excellent  idea  of  the  arrangement 
of  the  machinery. 

Section  No.  1  is  devoted  to  incandescent  lighting 
alone,  while  section  No.  2  is  used  exclusively  for 
arc  lighting.  Both  sections  still  show  room  for  im- 
provement. 

A  traveling  crane  facilitates  the  shifting  of  the 
lighter  arc  dynamos,  but  where  it  would  seem  to  be 
most  needed — over  the  engines  and  heavy  incan- 
descent machines — nothing  of  the  kind  is  yet  in 
place. 

A  continuous  steam  pipe  would  be  a  great  con- 
venience, and  the  disposition  of  the  engines  will 
readily  allow  such  a  construction  in  lieu  of  the 
present  three  independent,  steam  mains  arrange- 
ment. 

In  general,  while  the  plant  is  well  designed,  it  is 
evident  that  the  rapid  growth  has  interfered  to  a 
great  extent  with  a  corresponding  increase  in  the 
commercial  economy. 


East  End  Electric  Light  Company,  Pittsbubgh,  Pa.    (Section  No.  1.) 


cal  tabulations.  These  details  are  reserved  for  fu- 
ture publication,  and  we  content  ourselves  now 
with  this  brief  report,  and  with  a  still  briefer  ab- 
stract for  the  use  of  hasty  readers. 

Coleman  Sellers. 

J.  E.  Denton. 

Alfred  E.  Wolff. 


Lieutenant  A,  C.  Baker,  World's  Fair  commis- 
sioner to  Mexico,  reports  that  the  government  of 
Mexico  will  participate  in  the  grand  military  dis- 
play and  encampment  that  is  to  be  held  at  Chicago 
on  Oct,  12,  1892,  and  that  the  crack  regiment  of  the 
Mexican  army  will  be  seen  in  full  numbers.  Lieu- 
tenant Baker  also  reports  that  among  the  other  at- 
tractions of  the  Mexican  exhibit  at  Chicago  in  1893 
will  be  a  fine  band  and  company  of  rurales  (as  the 
picturesque  militia  of  the  mountain  districts  are 
known),  a  troop  of  the  engineer  batallion,  a  typical 
Mexican  orchestra,  an  Aztec  village,  moulders  in 
clay  from  Guadalajara,  a  Mexican  garden  and  a 
miniature  of  the  Valley  of  Mexicos. 


light  plant,  and  has  caused  extensive  additions  to 
be  made.  At  present  (and  still  increasing)  the 
plant  consists  of: 


ENGINES. 


Two  18  and  30x16  Westinghouse  compound  250  h 


Three  11  and  19x11 
One  18x16 
Three  15,  |xl4 
Four  12  xll 
One  11x10 
One  7ix7 


standard 


80 
200 
150 
80 
65 
25 


p. 


Total  15  engines,  aggregating  1,800  h.p. 
dynamos. 

Three  2,500  light  Westinghouse  alternating  current 

incandescent. 
Three  1,500  light  Westinghouse  alternating  current 

incandescent. 
One  500  light  Westinghouse  direct  current  exciter. 
One  100    "  "  "         "  " 

Twelve  35  "    Waterhouse  arc. 
One  60      "     Westinghouce  alternating  current  arc. 

Total,  21  dynamos,  aggregating  12,000  incandes- 
cent and  480  arc  lights. 


The  Department  of  Public  Instruction  of  North 
Dakota  has  undertaken  to  secure  an  exhibit  which 
will  adequately  represent  the  educational  facilities 
of  that  state.  It  has  issued  to  teachers  and  county 
superintendents  a  strong  circular  containing  an  ex- 
planation of  the  enterprise  in  hand,  various  regula- 
tions to  be  observed,  and  a  "Manual  of  Work  for 
the  World's  Columbian  Exposition  Course  for 
Teachers  and  Reading  Circles." 

The  Massachusetts  building  at  the  Exposition 
will  be  modeled  after  the  historic  old  Hancock 
house,  which  stood  on  Beacon  street,  Boston,  for 
fully  125  years.  Built  by  his  uncle  in  1737,  this 
mansion  was  occupied  by  John  Hancock,  the 
signer  of  the  DeclaratiDn  of  Independence,  when 
Governor  of  Massachusetts,  and  there  he  enter- 
tained Washington,  Lafayette,  and  many  other  dis- 
tinguished Revolutionary  patriots.  Massachusetts 
will  spend  $35,000  or  $40,000  in  imitating,  at  the 
World's  Fair  this  famed  mansion.  The  building 
will  be  used  almost  exclusively  as  a  state  head- 
quarters and  club  house. 
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LOCALIZATrON  AND  REMEDY  OFTROUBLES 
IN    DYNAMOS   OR  MOTORS.-IV. 


By  Prof.Francis  B.  Cbockkr  and  Dr.  S.  S. Wheeler. 
Continued  from  fage  143. 
IV.— HEATING  OF  BEAKIXGS. 
1st  Cause. — Lacli  of  oil. 

Symptom, — Shaft  and  bearing  look  dry.  Sbaft 
Tiraally  turns  stiffly.    Oil  cup  or  reservoir  empty. 

REMEDY.— Supply  oil,  and  also  make  sure  tbat 
oil  passages  as  ■well  as  feeding  or  self -oiling  devices 
work  freely,  and  that  the  oil  cannot  leak  out.  This 
last  fault  sometimes  causes  oil  to  fail  sooner  than 
attendant  expects. 


2d  Cause. — Grit  or  other  foreign  matter  in  bear- 
ings. 

Symptom. — Best  detected  by  removing  sbaft  or 
bearing  and  examining  both.    Any  grit  cau  of 


EEMEDY. — It  18  almost  imposalbleto  straighten  a 
bent  shaft.  It  might  be  turned  true  but  probably 
a  new  shaft  will  be  necessary. 

t  6th  Cause. — Bearings  out  of  line. 

Symptom. — Shaft  hard  to  revolve,  but  is  much  re- 
lieved by  loosening  screws  which  hold  bearings  in 
place.  Bearing  sometimes  moves  perceptibly  when 
loosened,  even  when  motor  is  not  running,  and  belt 
is  off. 

REMEDY.— Loosen  by  partly  unscrewing  bolts 
or  screws  holding  bearing  in  place,  and  And  its  easy 
and  true  position,  which  may  either  require  it  to  be 
moved  sideways  or  up  and  down;  then  file  the  screw 
holes  in  the  bearings  or  raise  or  lower  the  bearings, 
as  may  be  necessary,  to  make  them  occupy  right 
position  when  screws  are  tightened. 

7th  Cause. —  Thrust  or  pressure  of  pulley  collar  or 
shoulder  on  shaft  against  one  or  both  of  the  bearings. 

Symptom. — Move  shaft,  while  revolving,  back 
and  forth  with  the  finger  or  a  stick  applied  to  the 


larger  pulleys  and  lighter  belt  or  even  gearing  so 
as  to  relieve  side  strain  on  shaft. 

9th  Cause. — Armature  too  near  one  pole-piece, 
prod^icing  much  greater  magnetic  attraction  on 
nearer  side. 

Symptom. — Examine  the  clearance  of  armature 
and  see  if  it  is  uniform  on  all  sides.  Charge  and 
discharge  the  field  magnet,  the  armature  being  dis- 
connected (by  putting  paper  under  one  brush),  and 
see  if  armature  seems  to  be  drawn  to  one  side  and 
turns  very  much  less  easily  when  field  is  magnet- 
ized. 

REMEDY.— This  fault  due  to  an  inherent  defect 
in  the  original  construction,  which  is  difficult  to 
correct,  but  in  cases  of  necessity  the  armature  can 
be  centered  exactly  In  the  field  by  moving  the  bear- 
ings, which  may  be  done  by  carefully  filing  the 
holes  through  which  the  screws  pass  that  hold  the 
bearings  in  place,  or  the  pole-piece  may  be  filed 
away  where  it  is  too  near  the  armature.   It  is  some- 


East  Enu 

course  easily  be  felt,  and  will  also  scratch  the 
shaft. 

REMEDY.— Remove  shaft  or  bearing,  clean  both 
very  carefully  and  see  that  no  grit  can  get  in. 
Place  motor  in  dustless  place  or  box  it  In. 


3rd  Cause. — Shaft  rough  or  cut. 

Symptom. — Shaft  will  show  grooves  or  roughness, 
and  will  probably  revolve  stillly. 

REMEDY.— Turn  shaft  in  lathe  or  smooth  with 
fine  file  and  see  that  bearing  is  smooth. 


4tb  Cause. —  Shaft  and  hearing  fit  too  light. 
Symptom. — Shaft  hard  to  revolve  by  hand. 
BEMEDY.— Turn  or  file  down  shaft  In  lathe,  or 
iicrape  or  ream  out  bearings. 

5th  Cause.— /SAa/<  "sprung"  or  bent. 

Symptom.  Shaft  hard  to  revolve  and  usually 
sticks  much  more  Id  one  part  of  revolution  than  in 
another. 


Electric  Light  Company,  Pittsburgh,  Pa.  (Sec 

end,  and  note  if  collar  or  shoulder  tends  to  be 
pushed  or  drawn  against  either  bearing.  A  dyna- 
mo or  motor  shaft  should  always  be  capable  of 
moving  freely  back  and  forth  a  sixteenth  or  eighth 
of  an  inch  to  make  commutator  and  bearings  wear 
smooth  (See  Sparking  No.  3).  If  this  does  not  oc- 
cur It  should  be  relieved  in  one  of  the  following 
ways: 

REMEDY.— Line  up  the  belt,  shift  collar  or  pul- 
ley, turn  off  shoulder  on  shaft  or  file  off  bearing  un- 
til the  shoulder  does  not  touch  when  running  or 
until  pressure  Is  relieved. 

8th  Cause. —  Too  great  load  or  strai/n  071  the  belt. 

Symptom.— Great  tension  on  belt.  In  this  case 
pulley  bearing  will  probably  be  very  much  hotter 
than  the  other  and  also  worn  elliptical,  in  which 
case  the  shaft  may  bo  shaken  in  the  bearing  in  the 
direction  of  the  belt  pull,  provided  the  machine 
has  been  running  long  enough  to  wear  the  bear- 
ings. 

REMEDY.— Reduce  load  or  belt  tension,  or  use 


in  No.  2.) 

times  possible  to  spring  the  pole-piece  further 
away  from  the  armature,  but  it  is  difiQcult  and  dan- 
gerous  to  attempt. 


"SELDEN"  PACKING. 


The  following  testimonial  needs  no  comment: 
0.  J.  Morris,  Htdraulio  and  Mechanical 
Engineer. 

Opelika,  Ala.,  Oct.  1,  1891. 
Randolph  Brandt,  Esq.,  New  York  City, 
Dear  Sir: — For  several  years  I  have  been  in 
charge  of  heavy  hydraulic  machinery  compressing 
cotton,  using  a  cold  water  pressure  from  3,000  to 
4,000  lbs  per  sqr.  inch.  Having  had  considerable 
trouble  in  getting  packing  that  would  hold  and 
wear  well  with  those  pressures,  while  in  New  York 
last  Fall  I  purchased  enough  "Selden"  packing  to 
nil  the  stuffing  boxes  on  my  pumps.  I  put  it  in, 
ran  through  the  entire  season  without  taking  off 
the  glands  and  am  now  using  the  same  packing.  I 
have  never  seen  anything  to  equal  the  "Selden"  for 
hydraulic  work.  Very  truly,  0.  J.  Morris. 
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Engine  cards  witli  curiously  shaped  indications 
appear  in  this  issue  (on  page  157).  The  engineer 
■who  sends  them  cannot  make  out  what  ails  his  en- 
gine, and  will  be  glad  of  the  views  of  various  ex- 
perts in  reading  indicator  cards. 


cago.  Her  engine  room  is  a  model  of  neatness,  and 
we  are  informed  that  she  runs  her  engine  very 
economically.  She  uses  as  much  oil  as  Is  needed, 
without  any  running  to  waste,  and  her  instructions 
to  her  fireman  have  reduced  the  coal  bills  far  below 
what  they  were  when  a  man  was  acting  as  engineer 
there. 


Electeio  power  derived  from  a  long  distance  is 
one  of  the  special  features  of  the  Electrical  Exposi- 
tion at  Frankfort-on-the-Main,  Germany.  An  ex- 
perienced electrician  of  repute  now  propo.ses  that 
force  from  Niagara  Falls  should  be  transferred  by 
means  of  electricity  to  Chicago  for  the  Columbian 
Exposition.  This  scheme  would  eclipse  the  Frank- 
fort "long  distance"  transmission  of  power  business 
altogether,  and  cover  a  distance  nearly  four  times  as 
great. 

Women  can  take  charge  of  locomotive  as  well  as 
stationary  engines,  as  seems  from  a  report  in  our 
Women's  Department  this  week.  The  female  loco 
motive  engineer  now  heard  from  seems  to  perform 
her  work  well.  Miss  Do  Bar,  whose  case  was  re- 
ported in  our  columns  some  months  since,  Is  a  full- 
fledged  stationary  engineer,  duly  licensed,  in  Obi' 


THE  DECAY  OF  APPRENTICESHIPS. 


Such  is  the  caption  of  an  interesting  article  in  an 
English  contemporary.  The  Ironmonger,  on  a  branch 
of  training  which  has  been  in  vogue  in  the  Old 
World  for  centuries.  And  our  transatlantic  fore- 
fathers had  no  orthodox  way  of  learning  a  trade  or 
handicraft  except  by  serving  long  years  of  appren- 
ticeship. Prof.  Sweet  and  others  have  recently 
been  writing  on  this  subject,  or  rather  on  the  ne- 
cesf3ity  of  some  sjstem  to  make  up  for  the  absence 
of  the  apprenticeship  system  in  America.  The  arti- 
cle in  The  Ironmonger  is  as  follows: 

In  some  quarters  it  is  freely  alleged  that  the  sys- 
tem of  apprenticeship  is  decaying,  and  that  at  no 
very  distant  date  we  shall  witness  its  complete  ex- 
tinction.   This  to  some  may  seem  to  be  a  very  bold 
and  wild  assertion,  but  it  is  put  forward  with  much 
assurance,  and  is  meeting  with  a  considerable 
measure  of  acceptance.    As  regards  the  ironmong- 
ery trade,  we  are  not  disposed  to  admit  that  the  al- 
legation is  true,  although  it  appears  to  be  beyond 
question,  that  the  terms  for  which  youths  are 
bound  apprentices  nowadays  are  much  shorter  than 
they  were  formerly.    There  is  also  a  more  general 
disposition  to  "skip"  the  formaUty  of  indentures, 
and  to  give  boys  outdoor,  instead  of  indoor,  terms. 
No  doubt  these  practices  vary  a  good  deal  in  differ- 
ent parts  of  the  country,  iu  the  large  towns,  and  in 
the  rural  districts.   Generally  speaking,  however, 
there  seems  to  be  a  prevailing  impression  that  the 
system  of  apprenticeship  is  falling  into  disuse.  If 
that  were  really  the  case  on  anything  like  a  general 
basis  there  would,  we  think,  be  some  reason  for  ex- 
pressing apprehension  respecting  the  future  of 
many  of  our  industries.  The  plan  has  been  abused, 
no  doubt,  by  tyrannical,  greedy,  or  careless  employ- 
ers; but  it  is  obvious  that  unless  a  youth  is  thor- 
oughly well  trained  in  a  business  or  trade  he  can- 
not possibly  become  master  of  it.    If  apprentice- 
ship is  abolished,  therefore,  we  fail  to  see  what  is 
to  take  its  place.    Very  few  youths  "settle  down"  to 
a  trade  from  the  outset  of  their  own  accord,  and  it 
not  uncommonly  needs  all  the  power  conferred  by 
duly-signed  indentures  to  keep  them  within  bounds, 
and  zealous  in  the  pursuit  of  their  trade.    In  the 
absence  of  the  apprenticeship  agreement,  there- 
fore, there  would  certainly  be  constant  changes  on 
the  part  of  the  young  men,  who  would  become 
"jack-of-ail-trades  and  master  of  none."  There 
are,  indeed,  plenty  of  arguments  in  favor  of  some 
system  of  apprenticeship  or  probation,  under  which 
young  men  may  acquire  a  full  knowledge  of  a  trade 
or  business.    Similarly,  it  is  easy  to  find  an  abund- 
ance of  reasons  for  the  period  of  pupilage  being 
made  sufficiently  extended  to  give  the  youth  oppor- 
tunities of  completing  his  trade  education.    In  the 
"good  old  times"  seven  years  was  almost  universal- 
ly fixed.   Nowadays  five  and  even  three  years  are 
deemed  to  be  sufficient.    This  reduced  term  may 
be,  perhaps,  owing  to  the  late  period  of  life  during 
which  boys  are  kept  at  school;  but,  even  if  it  is, 
some  think  it  goes  without  saying  that  so  short  a 
period  as  three  years  is  totally  insufficient  for  a 
youth  to  get  a  full  knowledge  of  any  important 
trade  or  handicraft.    No  youth  can  possibly  learn 
the  multifarious  intricacies  of  the  ironmongery 
trade  in  three  years — indeed,  there  are  many,  un- 
fortunately, who  come  to  the  end  of  the  full  seven 
years  without  having  a  more  than  sadly  imperfect 
knowledge  of  the  trade.   This  may  be  the  case  for  a 
variety  of  reasons,  we  are  aware,  and  it  is  alleged 
that  where  there  is  an  unusual  amount  of  density 
on  the  part  of  the  youth  the  fault  is  not  always  his 
own.   Even  in  such  cases,  however,  the  fault  per- 
tains to  some  individual  rather  than  to  the  system. 
In  all  systems  there  are  faults  and  shortcomings. 
Apprenticeship  may  be  specially  liable  to  them, 
but  even  if  that  is  the  case  it  must  be  upheld  un- 
less and  untU  some  better  plan  is  forthcoming  for 
the  practical  education  of  young  tradesmen  or 
craftsmen.    Such  a  plan  is  not  vet  forthcoming,  and 
we  do  not  expect  to  hear  of  it  yot  a  while. 


POWER"   IS  POWERLESS. 

A  New  York  coverless  monthly  called  "Power' 
(or,  as  the  name  appears  on  the  front  page,  "Power 
Steam")  shows  a  considerable  degree  of  uneasiness. 
They  have  tried  hard  to  get  a  footing  in  the  N.  A. 
S.  E,,  but  the  Weekly  Stationary  Engineer  keeps 
Power  out.  "Mechanical  Editor"  F.  R.  Low  did  his 
little  utmost  to  publish  a  daily  issue  during  the  re- 
cent N.  A.  S.  E.  convention  at  Omaha,  but  the  Daily 
Stationary  Engineer  (as  the  unofficial  organ  of  the 
N.  A.  S.  E.)  again  put  Power  in  the  shade.  Miser- 
able Power  \ 

The  Nationalists  have  expressed  displeasure  at 
their  unofficial  organ  several  times,  but  to  try  to  go 
between  the  N.  A.  S.  E.  and  the  Stationary  Engineer 
is  as  foolish  as  interfering  between  man  and  wife 
when  a  little  disagreeable.  Power  has  found  this 
out,  by  bitter  experience. 

In  its  issue  for  October,  Power  has  ventured  to 
introduce  a  new  tune;  they  now  seek  to  charm  the 
N.  A.  S.  E.  by  daubing  Past-President  Illingworth 
with  very  coarse  taffy.  And  as  an  accompaniment 
to  their  "He's  a  jolly  good  fellow,"  they  make  a 
false  accusation  against  the  American  Engineer: 
they  say  that  we  take  "a  specially  objectionable 
form  in  the  attempt  to  belittle  Past-President 
Illingworth."  Poiver'8  estimate  of  Bro.  Illingworth 
is  too  mechanical  altogether.  According  to  what 
we  published  concerning  him  and  the  "Omaha  Con- 
vention," Mr.  Illingworth  has  a  great  merit  that  Mr. 
Low  does  not  perceive,  it  seems.  We  merely  quoted 
from  the  Omaha  papers  and  the  Daily  Stationary 
Engineer,  from  which  it  was  evident — 

(1.)  That  J.  J.  Illingworth  was  not  the  right  man 
to  be  president  of  the  N.  A.  S.  E. 

(2.)  That  Mr.  Illingworth  was  himself  aware  of 
that  fact,  which  is  a  very  important  point  in  his 
favor. 

Any  fool  may  be  man  enough  to  accept  a  presi- 
dency that  is  offered  him,  but  it  requires  a  wise  man 
to  know  whea  he  is  unable  to  perform  the  duties  of 
such  a  position  properly.  And  when  a  man  knows 
what  he  cannot  do,  he  is  a  very  superior  being  to 
the  creature  that  simply  knows  (or  imagines)  what 
he  can  do.  Herein  Mr.  Illingworth  is  far  ahead  of 
Mr.  Low,  and  evidently  the  "mechanical  editor"  of 
Power  has  yet  to  learn  what  he  cannot  do. 

Power  has  always  been  antagonistic  to  the  A.  O. 
of  S.  E.,  especially  since  the  Order  passed  over  it 
and  selected  the  American  Engineer  as  its  organ. 
They  have  still  a  forlorn  hope  that  the  N.  A.  8.  E. 
may  perchance  give  Power  a  show,  in  preference  to 
their  own  dear  unofficial  organ.  But  as  for  the 
American  Order,  their  last  hope  in  that  direction 
has  vanished  with  the  recent  change  in  the  man- 
agement of  the  Order's  own  paper.  Power  is  no- 
body's paper,  and  "sings  a  song  for  sixpence"  for 
anybody  that  comes  along. 


THE  TIN  INDUSTRY 


We  have  no  place  for  politics  in  our  columns. 
Our  constituents  are  divided  between  the  Republi- 
cans and  Democrats,  and  perhaps  a  few  of  them  are 
Prohibitionists.    And  our  position  is  impartial,  or 
rather  entirely  outside  of  the  political  arena.  From 
this  standpoint,  the  tin  industry  is  a  delicate  sub- 
ject to  discuss.   In  fact  there  are  two  sides  to  the 
question.   And  the  political  campaign,  especially 
in  Ohio,  hangs  between  tin  and  no  tin.     Major  Mc- 
Kinley's  followers  adorn  themselves  with  tin  as 
passionately  as  the  red  Indians  put  on  their  war 
paint,  and  they  declare  that  tin  is  being  manufac- 
tured, and  going  to  be  manufactured  on  a  very  ex- 
tensive scale  in  the  United  States,  while  the  Demo- 
crats declare  that  no  tin  is  being  made  nor  going  to 
be  made  in  this  country.    In  order  to  keep  out  of 
politics,  perhaps  we  ought  not  to  express  an  opin- 
ion as  to  which  party  is  right — until  the  coming 
elections  are  over.   By  that  time,  tin  works  that  are 
now  being  erected  will  be  finished,  and  in  working 
order  probably.    In  the  mean  time,  it  may  not  be 
out  of  place  to  note  what  business  men  say  about 
the  tariff  as  far  as  it  effects  the  manufacture  of  tin- 
ware, and  as  to  the  state  of  business  in  the  tin 
trade.    In  another  column  we  give  the  views  of  the 
tinware  manufacturers  of  Maryland,  who  seem  to  be 
delighted  with  the  tariff,  as  far  as  It  affects  their 
business. 

It  is  interesting  to  note  what  is  the  condition  of 
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the  tin  market  across  the  water.  The  Ironmonger, 
(London)  of  September  26,  says: 

Tin. — This  metal  has  been  flat,  but  the  fluctua- 
tions have  been  confined  to  very  narrow  limits.  At 
the  first  'Change  on  Friday  of  last  week  a  small  bus- 
iness was  done  in  cash  at  91?.  lOs.,  three  months  be- 
ing 91Z.  178.  6(?.  to  92Z.  In  the  afternoon  the  market 
was  quiet,  with  only  a  little  business  reported.  The 
total  transactions  for  the  day  amounted  to  30  tons. 
Monday's  opening  'Change  showed  a  very  dull  tone, 
with  little  or  no  disposition  to  operate.  Cash  metal 
was  quoted  9H.  Is.  M.  to  91Z.  10s.,  and  three  months 
7.?.  6(?.  premium.  In  the  afternoon  the  market  was 
again  quiet,  closing  prices  ruling  as  in  the  morning. 
About  30  tons  represented  the  day's  transactions. 
On  Tuesday  morning  a  small  business  took  place  at 
91/.  08.  cash,  and  91/.  15s.  for  three  months.  After- 
noon's values  were  steady,  but  business  was  once 
more  quiet,  no  transactions  being  recorded.  About 
40  tons  were  the  day's  transactions.  On  Wednesday 
both  'Changes  were  devoid  of  business,  cash  being 
nominally  quoted  all  day  at  91/.  7s.  6(/.,  and  three 
months  at  10s.  premium. 

TixPLATEs. — London.  — k  very  quiet  market  rules 
just  at  present.  A  fair  number  of  inquiries  on  for- 
ward account  have  been  placed  before  makers,  but 
there  is  not  much  disposition  to  quote,  as  it  is  be- 
lieved that  many  of  the  inquiries  are  mere  feelers. 
Liverpool. — This  market  has  been  dull  during  the 
week,  for,  although  there  is  a  fair  inquiry  for  for- 
ward delivery,  not  much  business  has  been  done, 
owing  to  the  disparity  in  buyers'  and  sellers'  ideas 
of  price,  the  former  expecting  to  place  their  orders 
at  less  than  present  price  for  prompt  delivery,  and 
tlie  latter  being  firm  at  to-day's  price  in  the  face  of 
short  supply  of  tinplate  bars  and  a  probable  de- 
mand from  the  United  States  for  large  quantities  of 
linplaies  very  shortly.  The  shipments  to  San  Fran- 
cisco during  the  past  few  weeks  show  the  reports  of 
heavy  stocks  held  there  when  the  new  tariflf  came 
into  force  to  have  been  false. 


THE  CREDIT  DUE  TO  ROBERT  FULTON. 


It  is  in  the  making  of  the  steamboat  idea  a  com- 
mercial success  that  the  famous  Kobert  Fulton  is  to 
be  rightly  honored.  He  did  for  steam  navigation 
what  Edison  has  done  for  electric  lighting — making 
it  a  success  on  a  commercial  basis.  Fnlton  was  not 
the  original  inventor  of  the  steamboat,  but  be  was 
the  first  to  make  it  pay. 

A  paper  called  the  Western  British  American  re- 
cently announced  that  Fulton  was  not  the  original 
inventor  of  the  steamboat  navigation,  and  that  ho 
got  his  ideas  from  a  Scotchman.  That  paper  says 
that  in  1801  Fulton  got  from  William  Symington,  a 
native  of  Lanarkshire,  Scotland,  the  original  ideas 
which  he  put  into  operation  on  the  Hudson  some 
.six  years  later,  when  he  made  a  trip  of  110  miles  in 
the  Clermont  in  twenty-four  hours.  It  says  that 
as  early  as  1788  Symington  attained  a  speed  of  four 
miles  an  hour  with  a  little  boat  on  Delawinton 
Loch,  and  in  1801  made  a  successful  trip  to  Glasgow 
in  a  vessel  named  Charlotte  Dundas,  which  towed 
up  the  River  Carron  four  or  five  sloops  that  had 
been  detained  in  the  Forth  by  contrary  winds, 
Fulton,  it  says,  was  a  passenger  on  that  vessel  and 
took  copious  notes. 

Other  papers  have  "discussed"  the  subject,  one 
of  them  being  the  Chicago  Tribune,  which  puts  the 
whole  matter  in  a  nutshell,  as  follows; 

If  the  question  involved  be  one  of  priority  of  in- 
vention the  credit  does  not  belong  to  Symington 
but  to  John  Fitch,  a  native  of  Windsor,  Conn.,  who, 
the  15th  of  April,  1785,  conceived  the  idea  of  steam 
as  a  motive  power  to  propel  wagons  and  vessels. 
Later  in  that  year  he  completed  his  first  model  of  a 
nteamboat  with  wheels  at  the  sides;  but  as  these 
were  found  to  labor  too  much  in  the  water  he  re- 
placed them  in  July.  1786,  with  paddles  fupon  a 
sbiff  which  had  a  steam  engine  with  a  three-inch 

yllnder.)    After  vainly  trying  to  obtain  aid  from 

ongre.ss  and  the  Penn.sylvania  TjCgislature,  and 
";quiriu55  the  reputation  of  being  insane,  he  began 

ri  February,  1787,  the  construction  of  his  second 
boat,  45  fe<;t  long  and  with  12  feet  beam,  which 

made  Its  trial  trip  on  the  Delaware  at  I'hiladelphia 
the  22d  of  August,  1787,"  in  the  presence  of  the 
f/ieml>erH  of  the  convention  to  frame  the  Federal 
'  onstitution.  A  still  larger  boat  was  cpnstructert 
111  1788,  sud  another  in  April,  1790,  the  latter  being 


run  during  the  whole  summer  as  a  regular  passen- 
ger boat  between  Philadelphia  and  Burlington  with 
a  speed  of  eight  miles  an  hour.  Another  boat,  the 
Perseverance,  designed  for  both  freight  and  passen- 
gers, on  the  Mississippi,  was  damaged  by  a  storm 
and  the  project  was  abandoned.  In  1791  he  re- 
ceived a  patent  from  the  United  States  for  his  in- 
ventions, and  two  years  later  went  to  France  to 
build  a  steamboat,  but  arriving  their  in  the  midst 
of  the  revolutionary  troubles  he  left  his  plans  and 
specifications  with  the  American  Consul,  who  sub- 
sequently loaned  them  to  Eobert  Fulton  while  Fitch 
was  absent  in  London. 

We  must  accord  to  John  Fitch  of  Connecticut  the 
credit  for  priority  of  invention  of  the  steamboat,  as 
he  thought  out  the  scheme  two  or  three  years  ahead 
of  Symington  of  Scotland.  But,  after  all,  it  must 
be  conceded  that  the  first  practical  commercial  suc- 
cess in  steam  navigation  was  achieved  by  Eobert 
Fulton.  Fitch  was  some  twenty  years  ahead  of 
him,  but  for  some  inscrutable  reason  the  people  of 
the  United  States  did  not  recognize  the  usefulness 
or  possibilities  of  his  great  idea,  not  to  say  the  ne- 
cessity of  the  invention,  though  water  transporta- 
tion was  the  bond  absolutely  needed  to  tie  together 
the  States,  both  by  seaboard  and  interior  commu- 
nication. The  people  did  not  believe  in  Fitch's 
scheme — regarded  it  as  chimerical  or  at  least  im- 
practicable— and  even  so  eminent  an  engineer  as 
Latrobe  said  the  scheme  would  not  amount  to  any- 
thing and  must  end  in  financial  failure.  But  when 
Fulton  came  along  later  and  pushed  the  matter  en- 
ergetically, and  built  a  steamboat  that  did  a  paying 
business,  steam  navigation  was  admitted  to  be  a 
good  thing,  and  almost  from  the  moment  the  dem- 
onstration had  been  forced  upon  their  attention 
they  took  hold  of  it  with  customary  Yankee  vigor 
and  thoroughness,  accepting  it  rather  as  an  essen- 
tial than  as  a  luxury.  In  a  very  short  time  the 
steamer  was  a  prominent  object  on  all  our  inland 
waters  as  well  as  on  the  ocean  coast,  and  did  very 
much  to  aid  the  opening  up  of  the  Missippi  Valley 
to  settlement.  For  this  practical  and  profitable  ap- 
plication of  steam  navigation  to  commercial  uses 
and  interior  development  Robert  Fulton  is  entitled 
to  the  credit,  while  to  John  Fitch  belongs  the 
honor  of  having  first  pointed  out  the  path  for  Ful- 
ton to  travel;  and  it  does  not  appear  that  Symington 
deserves  to  rank  in  history  with  either  of  these 
illustrious  men. 


WINNERS   OF  THE   WIDOWS'  VOLUMES. 


The  marked  page  in  one  of  the  volumes  offered 
some  time  since  was  No.  343.  John  Miller,  Superior 
street,  Cleveland,  0.,  and  Walter  J.  Mills,  707  Car- 
bon street,  Syracuse,  N.  Y.,  both  hit  upon  this  page, 
John  Miller  being  the  first,  and  he  therefore  had  the 
choice. 


JEFFERSON   YOUNG.  JR.,  PHOTOS. 


We  have  on  hand  a  few  more  of  Bro.  Young's 
photos  to  be  sold  for  the  Harry  Hohn  Fund.  We 
urge  the  members  of  the  A.  O.  of  S.  E.  to  help  in 
every  movement  that  will  aid  this  unfortunate 
brothers  to  procure  his  artificial  limbs. 

Large  size  photos  for  lodge  room,  $3.00,  cabinets, 
50  cents.  Send  postal  note  or  stamps.  American 
Engineer  Pub.  Co.,  Pontaic  Building,  Chicago. 


THEY    DISCOVERED   THE  CAUSE. 


This  is  the  way  a  Chicago  daily  paper  explains 
Low  the  cause  of  a  boiler  explosion  was  discovered: 

When  the  tug  C.  W.  Parker  was  taken  into  dry 
dock  it  was  found  that  the  lever  of  the  engine  was 
reversed.  This  accounts  for  the  explosion.  Foam- 
ing water  rises  in  a  boiler  when  steam  is  being 
drawn  oft,  and  falls  to  its  natural  line  when  the  en- 
gine stops.  The  water  in  the  Parker's  boiler  was 
low,  and  when  the  engine  stopped  it  uncovered  the 
crown-sheet.  Then,  as  the  engine  started  again,  it 
rose,  struck  the  highly  heated  surface,  and  was  at 
once  turned  into  steam,  thus  causing  the  explo- 
sion. 


Charles  Garrett,  of  Hot  Springs,  Ark.,  will  ex- 
hibit at  the  World's  Fair  his  extensive  collection  of 
mineralogical  specimens,  including  the  famous  Hot 
Springs  diamonds. 


STEAM  BOILERS  FOR  ELECTRICAL  INSTAL- 
LATION. 

By  W.  II.  Booth  and  Frank  B.  Lea,* 
Oordinued  from  Page  liT. 

The  mass  of  water  Is  small,  and  as  steam  rises  up 
the  narrow  water  space  it  cames  with  it  very  much 
water  direct  to  the  steam  pipe.  This  action  is  in- 
tensified, first,  by  reason  of  the  very  limited  dist- 
ance from  the  water  surface  to  the  steam  pipe; 
secondly,  by  the  very  limited  area  of  the  water  sur- 
face from  which  steam  has  to  escape;  and  thirdly, 
by  the  small  volume  of  the  steam  space  which  must 
vary  in  its  pressure  with  every  stroke  of  the  engine, 
and  cause  irregular  outbursts  of  steam.  Hence  the 
advantage  of  high-speed  engfnes  for  boilers  of  in- 
sufiicient  caijacity.  It  is,  however,  seldom  the  case 
that  vertical  boilers  are  at  present  used  for  any- 
thing but  small  installations  of  a  portable  character. 
With  water  tube  boilers  of  the  type  now  usually 
constructed  with  sloping  pipes,  there  appears  no 
reason  to  doubt  the  fair  circulation  of  their  con- 
tained water,  nor  the  dryness  of  the  steam  they  pro- 
duce when  the  steam-drum  is  not  too  full  of  water. 
The  water  tube  boiler  has,  however,  the  serious  dis- 
advantage of  being  a  smoke -producer.  Its  consid- 
erable employment  in  the  United  States  may  be 
traced  to  the  fact  that  it  has  been  used  so  much 
with  smokeless  anthracite. 

With  bituminous  coals,  however,  it  tends  to  be  a 
smoky  boiler. 

The  reason  for  this  is  simply  that  the  products  of 
combustion  and  gas  distillation  rise  straight  from 
the  surface  of  the  grate,  where  they  are  produced, 
directly  amongst  the  water  tubes  above  where  they 
are  cooled  down  before  combustion  could  be  com- 
pleted,even  if  the  conditions  for  perfect  combustion 
were  present.  They  are  not  present.  The  perfect 
combustion  of  bituminous  coal  requires  four  main 
conditions,  viz.  :— 

1.  The  admission  of  fresh  air  above  the  fire  sur- 
face over  and  beyond  that  which  passes  through 
the  fire  by  the  grate. 

2.  The  thorough  mixture  of  this  fresh  air  with  the 
evolved  hydrogen  gases  of  the  coal. 

3.  A  temperature  usually  understood  not  to  fall 
below  a  minimum  of  1,000°  Fahr. 

4.  A  certain  free  unimpeded  space  in  which  com- 
bustion may  complete  itself  after  ignition. 

To  give  point  to  the  foregoing,  we  wiU  show  how 
these  four  conditions  are  fulfilled  in  the  Lancashire 
type  of  boiler.  The  fire  is  usually  of  considerable 
length.  In  the  furnace  door  the  admission  of  fresh 
air  is  provided  for  by  an  air  grid  giving  something 
like  li  square  inches  of  opening  per  square  foot  of 
grate  surface.  In  traveling  over  the  fire  such  air  is 
mixed  with  the  gases  evolved,  and  by  the  time  the 
bridge  is  reached  the  mixture  will  be  heated  to  the 
point  of  combustion.  This  takes  place  at  the  con- 
traction of  the  bridge  opening,  and  completes  itself 
in  the  iron  flue  beyond.  Practical  combustion  is 
but  little  understood,  even  by  those  who  should 
make  it  a  subject  of  study.  The  combustion  of  im- 
pure coal  gas,  diluted  as  it  is  with  carbon  dioxide 
from  the  solid  carbon  burned  in  situ  by  the  air 
which  passes  through  the  grate,  is  more  or  less  un- 
certain .  It  approaches  more  or  less  closely  to  the 
state  of  a  flickering  flame,  such  as  that  seen  above 
any  newly-coaled  house  fire.  Very  little  serves  to 
put  out  the  flame,  and  we  have  known  a  case  where 
two  boilers,  in  every  known  respect  exactly  similar 
(with  the  exception  that  in  one  of  them  there  was 
an  extra  water  tube  close  up  to  the  bridge) ,  were 
yet  entirely  different  in  behaviour.  The  extra 
water  tube  caused  the  one  boiler  to  be  smoky, 
whereas  the  other  Avas  free  from  smoke,  and  yet  the 
smoky  boiler  was  cured  by  bringing  its  bridge  some 
3  inches  clear  of  the  extra  water  tube,  the  shock  of 
meeting  which  by  the  newly-ignited  gas  put  the 
flame  out. 

When  the  draught  is  sufficient  to  draw  in  the 
necessary  fresh  supply  of  air  at  the  doors,  the  Lan- 
cashire boiler  may  be  made  smokeless,  but  it  should 
contain  no  water  tubes  near  the  bridges.  It  may, 
indeed,  be  a  matter  of  wisdom  to  entirely  discard 
cross  tubes  in  the  flues  of  any  Lancashire  boiler. 
Of  course  this  is  contrary  to  general  practice, 
but  it  has  never  been  conclusively  shown  that  such 
tubes  are  a  source  of  either  strength  or  economy, 

♦In  Ihe  Electrical  Review  (Loudon.) 


166 


»lrnertc€ir>  Fft  gin  pen 


OOTOBEK  17,  1891. 


while  there  have  been  experiments  showing  to  their 
disadvantage,  and  they  are  decided  obstructions  to 
draught,  to  cleaning,  to  inspection  and  repairs,  and 
a  soui  ce  of  increased  flrit  cost  as  well  as  a  complica- 
tion added  to  a  boiler,  the  special  feature  of  which 
is  simplicity  and  accessibility. 

This  boiler  is  essentially  a  boiler  for  permanent 
work,  and  deserves  more  consideration  tnan  has  yet 
been  accorded  it  by  electrical  engineers,  who  have, 
so  far,  adhered  to  boilers  of  a  more  or  less  portable 
type. 

As  we  have  already  in  a  recent  article  under  the 
head  of  "Kope  Driving"  fallen  back  for  illustration 
upon  the  steam  engineering  of  cotton  mills,  we  may 
do  so  again,  and  enquire  the  reasons  for  the  contin- 
uous success  of  the  Lancashire  boiler. 

The  arguments  against  it  are: — 

It  is  costly;  it  is  large  and  clumsy;  it  requires  a 
heavy  outlay  in  brickwork  for  seatings. 

On  the  other  side  we  may  say: — 

Though  costly  it  is  durable. 

Though  large,  it  is  not  specially  so  for  its  output 
of  steam. 

Though  costly  to  set,  it  gives  economical  re- 
sults. 

Further,  as  stated,  it  may  be  made  smokeless. 

The  special  points  which  have  made  it  a  favorite 
with  the  cotton  spinners,  who  want  steady  turning^ 
are  its  large  steam  space  and  its  large  water  con- 
tents. When  at  work,  and  heated  throughout,  it 
has  an  enormous  store  of  heat.  A  sudden  demand 
for  more  steam  is  readily  responded  to,  for  a  small 
fall  in  pressure  sets  free  a  large  amount  of  heat  from 
the  mass  of  water,  and  conversely  on  a  stoppage  of 
demand  for  steam  the  water  will  absorb  the  heat  of 
the  furnaces,  and  pressure  will  only  slightly  in- 
crease. 

The  boiler  is,  in  fact,  an  accumulator  or  heat 
resei-voir,  and  it  is  practically  universal  as  the 
steam  producer  for  motive  power  in  the  textile 
districts  of  Lancashire,  Yorkshire,  Cheshire  and 
Derbyshire. 

The  demands  ol  the  textile  factories  closely  re- 
semble those  of  an  electric  installation,  and  it  would 
appear  reasonable  to  conclude  that  for  first-class 
installations  of  an  extensive  character  involving 
several  hundred  indicated  horse-power,steam  boilers 
of  the  above  type  will  give  the  best  results  in  work- 
ing and  in  tuel  economy,  allowing,  as  they  do,  of 
the  use  of  any  description  of  fuel  which  may  be 
cheapest. 

Feed  water  heaters  ought  to  be  worked  in  con- 
junction, though  the  heat  rejected  by  the  Lanca- 
shire boiler  is  not  so  great  as  that  rejected  by  other 
boilers  which  have  no  external  brickwork  flues.  The 
feed  heater  of  the  vertical  water  pipe  variety  has  so 
far  been  a  favorite  to  accompany  Lancashire  boil- 
ers. 

For  usual  conditions,  probably  the  best  dimen- 
sions will  be:— Boilers  of  7i  or  8  feet  internal  diam- 
eter and  of  a  length  of  about  four  diameters. 

The  advantage  of  the  larger  boiler  is  the  better 
combustion  in  its  larger  furnaces. 

The  furnaces  of  a  7  feet  6  inches  boiler  will  be  36 
inches  diameter;  those  of  an  8  feet  boiler  39  inches 
or  40  inches  diameter.  When  hand  fired,  a  firegrate 
length  of  6  feet  is  usually  as  much  as  an  ordinary 
fireman  can  keep  properly  covered  and  attended 
to. 

This  gives  a  grate  area  of  36  square  feet  in  a  7i 
feet  boiler,  or  40  feet  for  the  8  feet  size. 

The  consumption  of  coal  will  range  from  15  to  25 
lbs.  per  square  foot  per  hour. 

About  21  lbs.  is  a  good,  comfortable  rate,  for  con- 
stant work,  which  implies  840  lbs.  of  coal  per  hour 
in  the  8  feet  boiler,  and  an  indicated  horse-power 
varying,  of  course,  with  the  class  ol  engine.  Taking 
the  usual  style  of  compound  engine  employed  in 
the  North,  a  horse-power  requires  about  I'i  lbs.  of 
coaJ  per  hour,  and  on  this  basis  an  8  feet  boiler  will 
serve  for  480  I.H.P.  with  fair  coal  and  condensing 
engines. 

The  example  set  at  Deptford  station  of  placing 
their  motive  power  near  an  unlimited  supply  of 
condensing  water  will  surely  find  imitator.s,and  there 
can  be  little  doubt  that  steam  power  on  a  large 
scale  will  be  found  too  expensive  to  produce  within 
City  limits.  The  placing  of  boilers  in  cellars  and 
the  attendance  of  machinery  in  dens  of  discomfort 
connot  be  fraught  with  economy  or  long  carried  on 
atisfactorily. 


In  preferring  what  some  style  the  old-fashioned 
Lancashire  boiler  to  the  newer  productions  of  the 
water-tube  boiler  makers,  we  may  be  charged  with 
mechanical  Conservatism,  and  yet  we  do  so  fully 
confident  that  the  boiler  which  will  best  survive  is 
the  so-called  older  type.  Water- tube  boilers,  we 
are  told,  are  extensively  used  in  the  United  States. 
As  we  have  already  stated,  the  conditions  there  are 
difierent,  the  coal  suited  to  such  boilers  is  found 
there  abundantly,  and  used  almost  to  oonclusion  in 
New  York  and  some  other  cities. 

At  the  same  time,  the  boiler  which  is  par  excellence 
the  American  boiler  is  not  the  water- tube  boiler, 
but  the  under-fired  cylindrical  boiler  with  return 
tubes  of  3  or  4  inches  diameter.  These  boilers,  the 
usual  length  of  Avhich  is,  perhaps,  12  feet,  and  the 
diameter  5  feet  to  6  feet,  are  turned  out  by  American 
boiler  works  at  a  remarkably  rapid  rate.  For  efll- 
ciency  and  small  first  cost  they  are,  perhaps,  the 
cheapest  boiler  made,  and  for  bituminous  coals 
their  wide  under-furnace  with  brick  sides  gives 
them  a  good  chance  when  properly  set  of  being 
worked  without  smoke.  ;  English  boiler  insurance 
companies  do  not  like  boilers  of  this  type;  they  ob- 
ject to  under-firing  of  a  shell  exposed  to  pressure, 
and  yet  one  is  tempted  strongly  to  question  the 
legitimacy  of  this  objection  in  face  of  the  fact  that 
such  boilers  are  worked  in  America  at  pressures 
which  are  for  single  rivettd  boilers  higher  than 
those  allowed  for  double-riveted  boilers  in  England, 
whilst  for  a  certain  section  of  the  country  and  cer- 
tain boilers,  the  working  pressure  exceeds  English 
test-pressures. 

A  fact  which  goes  a  long  way  to  place  American 
boiler-making,  in  spite  of  much  crudeness,  on  a 
good  basis,  is  the  law  which  fixes  the  working  pres- 
sure from  the  ultimate  tenacity  of  the  plates  and 
their  ductility. 

These  American  under-flred  boilers,  it  should  be 
noted  are  very  short. 

This  fact  must  surely — or  ought  surely  to — tell  in 
their  favor  as  compared  with  the  customary  length 
of  English  under-fired  boilers. 

Granted  that  under-firing  distresses  a  boiler,  the 
distress  must  be  least  in  a  short  boiler,  the  under 
seams  of  which  are  not  so  liable  to  be  strained  by 
the  movement  of  a  long  unsupported  length.  This 
may  easily  happen  with  a  30  feet  long  boiler,should 
the  setting  give  way  even  an  eighth  or  a  quarter  of 
an  inch  over  a  portion  only  of  its  length. 

These  short  under-fired  boilers  are,  at  least,  al- 
ways of  fairly  uniform  temperature  throughout,and 
on  the  score  of  cost,  efficiency  and  cheapness,  are 
on  a  better  footing  than  water-tube  boilers,  whilst, 
as  regards  steam  space,  water  volume,  and  steadi- 
ness of  working,  it  is  doubtful  if  they  are  any  way 
behind  the  Lanchashire  boiler,  and  we  do  not  see 
why  this  simple  American  boiler  could  not  be  large- 
ly used  with  safety,  especially  at  English  pressures, 
or  why  the  external  firing  of  a  boiler  need  take  the 
hail-  off  any  chief  engineer  of  a  boiler  insurance 
company,  especially  if  the  water  is  pure,  or  of  such 
nature  as  to  be  amenable  to  some  of  the  many  forms 
of  mechanical  sediment  removers  known  to  te  good 
and  serviceable.  While,  therefore,  the  Lancashire 
boiler  appears  to  stand  pre-eminent  as  the  steam 
producer  for  very  large  installations  of  electric  ma- 
chinery, the  simple  under-fired  return  tube  boiler, 
set  in  brickwork,  follows  veiy  closely  for  smaller 
permanent  work.  When  employed,  it  should  have 
a  combustion  chamber  of  considerable  size  at  the 
back  end  for  the  gases  to  become  thoroughly  burned 
previous  to  traversing  the  return  tubes,  and  also  a 
clear  and  distinct  vertical  water  space  up  the  mid- 
dle of  the  tubes,  which  should  thus  be  arranged  in 
two  wings,  so  to  speak.  This  will  facilitate  circula- 
tion, and  promote  steam  dryness,  which  is  so  im- 
portant a  factor  in  economy. 


A  Turkish  flag  was  hoisted  at  the  World's  Fair 
grounds  on  Sept.  20  with  appropriate  ceremonies. 
It  was  raised  on  the  site  which  Bobert  Levy,  of 
Constantinople,  has  secured  for  his  Turkish  special- 
ties. He  will  reproduce  a  Constantinople  street, 
show  most  of  the  striking  features  of  Turkish  life 
and  have  a  novel  and  interesting  collection  of  Turk, 
ish  goods  and  curios.  The  flag  was  raised  in  con- 
junction with  the  stars  and  stripes  and  is  the  first 
one  of  the  scores  of  foreign  flags  eventually  to  en- 
liven Exposition  scenes. 


MARYLAND  MANUFA  CTURERS  OF  TINWARE. 

A  communication  from  Baltimore,  Oct.  9,  says: 
Congressman  Bunting  of  the  Thirty-third  New 
York  District,  and  representing  the  American  Tin- 
plate  Consumers'  Association,  had  a  conference 
here  this  evening  with  twenty-five  pro  minent  man- 
ufacturers of  tinware.  All  the  prom  inent  manu- 
facturers of  tin  cans,  one  of  Maryland's  largest  in- 
dustries, were  present.  Mr.  Bunting  asked  the 
Baltimore  manufacturers  to  subscribe  to  the  Tin- 
plate  Consumers'  Association,  which  purposes  to  in- 
vestigate the  effect  of  the  new  law.  Every  one  of 
the  manufacturers  present,  while  willing  to  sub- 
scribe to  the  appropriation,  expressed  his  satisfac- 
tion with  the  present  tariff  on  tin  and  opposed  any 
change  whatever  in  the  law.  Mr.  Matthai  of  the 
firm  of  Matthai,  Ingram  &  Co.,  the  largest  tin  can 
manufacturers  in  the  country,  said  that  he  was  con- 
fident that  tinplate  would  soon  be  extensively  man- 
ufactured in  this  country,  and  equally  as  good  If 
not  better  in  quality  than  the  imported  plate.  The 
Baltimore  manufacturers  would  only  agree  to  be- 
come subscribers  to  the  association  upon  the  guar- 
antee of  Mr.  Bunting  that  the  association  was  not 
intended  to  in  any  manner  injure  or  disparage  the 
manufacture  of  tinj^late  in  this  country. 

WIRE.* 

As  metal  working  m  some  form  is  a  branch  of 
nearly  every  iron-monger's  business,  he  has,  proba- 
bly, and  certainly  ought  to  have,  a  closer  knowledge 
of  the  process  by  which  the  goods  he  sells  are  man- 
ufactured than  is  usual  elsewhere  in  the  retail 
trades.  The  ordinary  grocer  knows  little  of,  and 
very  likely  cares  less  for,  the  processes  of  extracting 
and  refining  sugar,  just  as  the  average  stationer 
takes  little  thought  of  the  working  of  a  paper  mill 
or  the  ingenious  mechanism  that  cuts,  gums  and 
folds  the  envelope  he  sells.  But  the  ironmonger  is 
supposed  to  be  something  of  a  smith  at  least,  and 
the  possession  of  a  handicraft  must  open  the  mind 
to  an  appreciation  of  mechanical  and  manual  pro 
cesses  that  is  almost  intuitive,  and  must  breed  a 
genuine  curiosity  to  explore  further  into  processes 
which  are  an  amplification  of  his  personal  training. 
To  all  such  a  recently  published  and  fairly  compre- 
hensive work*  on  the  history  of  wire  manufacture 
and  its  many  uses  will  be  most  interesting.  Mr. 
Bucknall  Smith,  the  author,  is  an  expert  in  his  sub- 
ject, and  has  brought  together  a  vast  amount  of  in- 
formation upon  every  branch  of  it.  The  topic  has 
nowhere  else  been  treated  with  any  approach  to 
the  completeness  of  this  volume.  Indeed,  its  com- 
parative neglect  hitherto  is  surprising,  when  we 
consider  how  largely  wire,  of  various  metals,  and  in 
one  form  or  another,  enters  into  the  necessities  and 
luxuries  of  life.  Mr.  Bucknall  Smith  has,  therefore, 
perfo''med  a  very  important  service,  and  performed 
it  well.  He  has  traced  the  history  of  wire-making 
from  the  earlies  times;  explained  the  various  pro- 
cesses in  vogue,  and  their  development;  illustrated 
and  described  the  most  improved  modern  machin- 
ery; and  given  at  some  length  the  rise  and  progress 
of  the  industry  in  England,  by  reference  to  the 
great  manufacturing  firms  that  have  been  and  are 
associated  with  it.  He  has  furnished  much  curious 
information,  showing  the  extraordinary  delicacy  of 
wire-drawing  in  some  branches  of  the  art,  and  has 
treated  of  all  metals,  gold,  silver,  copper,  platinum^ 
iron,  steel,  etc.,  which  lend  themselves  to  wire- 
drawing. He  has  a  most  useful  chapter  on  gauges,  of 
greatest  interest  ana  value  to  everyone  who  is  con- 
nected with  the  manufacture,  sale,  or  use  of  wire 
and  wire  goods.  In  the  second  section  of  the  work, 
especially  those  chapters  which  treat  of  wire  ropes, 
the  author  is  in  his  special  field,  and  this  branch  of 
the  topic  is  treated  with  great  fullness  and  wealth 
of  information.  The  remainder  of  the  book  deals 
with  other  manufactures  and  uses  of  wire,  such  as 
netting  and  woven  fabrics,  fencing  materials,  nails, 
garden  structures,  etc.  There  are  few  pages  in  the 
work  which  the  intelligent  ironmonger  would  fail 
to  read  with  interest  and  not  find  useful  as  well,  and 
the  numerous  tables  scattered  throughout  the  vol- 
ume will  always  be  valuable  for  reference.  An  ex- 
ceptionally full  and  well-prepared  index  accom- 
panies the  book. — Iromnongery. 

*  A  Treatise  upon  Wire;  its  Manufacture  and  Uses,  em- 
bracing coinpretiensive  descriptions  of  the  constructions 
and  applications  of  wire  ropes.  By  J.  Bucknall  Smith, 
C.  E,  Witli  lO'.Ulluatrations  and  numerous  tables.  Lon- 
don; UHice  of  ''Engineering."  78.  6d. 
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CORRESPONDENCE. 


Thanks. 
Editor,  American  Engineer: 

W.  E.  Crane  Council  has  been  the  recipient  of  a 
valuable  book  entitled  "Steam,"  published  by  the 
Babcock  &  Wilcox  Co.,  of  Boston,  Mass.,  and  they 
would  like  to  publish  a  vote  of  thanks  through  the 
columns  of  The  American  Engineeb. 

Please  change  the  address  in  the  directory  of 
your  paper,  of  S.  W.  Wood  from  298  South  Main 
s'reet,  to  986  South  Main  street,  and  council  meets 
every  Saturday  night  at  eight  o'clock  at  Doherty's 
Block,  East  Main  street.  Yours  fraternally, 
S.  W.  Wood,  Recording  Engineer. 


Albany  Council  No.  ii,  N.  Y. 
Editor.  American  Engineer: 

The  following  have  been  expelled  from  Albany 
Council  No.  11,  N.  Y.,  for  non-payment  of  dues: — 

James  Wilson,  William  Mahar,  James  Dennia, 
Alfred  Hymas,  Lewis  More,  John  Ahren,  George 
Campble,  George  S.  Farreli,  F.  M.  Koach,  Charles 
Van  Burin,  Frank  Early. 

Yours  fraternally, 

Edw.  Muiiii,  Cor.  Eng'r. 


A  Voice  from  Buffalo. 
Editor,  American  Engineer: 

I  have  not  seen  anything  in  your  paper  from  Buf- 
falo for  a  long  time.  I  thought  1  would  write  you  a 
abort  letter  and  tell  the  boys  how  the  A.  O.  of  8.  E. 
is  progresfing  here.  Jefferson  Young,  Jr.,  Council 
Xo.  14,  is  doing  splendidly.  We  are  taking  in  new 
members  about  every  meeting,  and  now  that  we  are 
done  with  the  bad  weather,  I  expect  the  boys  to 
buckle  down  to  business  and  improve  themselves  in 
their  chosen  profession.  The  insurance  feature  of 
our  Order  is  working  a  great  many  engineers  up  to 
a  high  pitch,  and  they  are  going  to  make  the  A.  O 
of  H.  E.  still  greater  in  good  work  as  well  as  in  num- 
bers. 1  find  a  great  many  engineers,  who  ignore 
theory  in  steam  engineering  and  scorn  to  think  that 
)K)ok-Iearning  is  no  good;  but  they  will  wake  up 
some  fine  morning  and  find  themselves  at  the  tail 


end  of  the  profession,  and  trying  to  find  out  how  to 
get  a  license.  Our  Ucense  law  takes  effect  Jan.  1st, 
and  all  good  engineers  are  in  hopes  that  it  will  be  a 
success,  as  we  will  be  working  under  a  reformed 
city  charter. 

Saturday  evening,  Oct.  10th,  we  instituted  Queen 
City  Council  No.  15,  in  this  city  with  thirty-three 
charter  members.  They  will  be  located  in  the  cen- 
ter of  the  city,  and  if  we  can  judge  by  appearances. 
No.  15  will  be  heard  from  in  no  uncertain  tone,  be- 
fore the  meeting  of  the  Grand  Council  in  '92.  We 
expect  a  visit  from  Grand  Chief  Engineer,  Bro. 
Teller  next  week.  He  expects  to  make  all  the  boys 
a  short  visit  in  their  engine  room;  if  he  does,  he 
will  have  to  stay  more  than  his  intended  one  week. 

I  was  much  pleased  with  the  letters  in  the  Ameki- 
CAN  Engineer  from  "Corliss"  and  "Old  Slide 
Valve."  Sometimes  they  make  you  laugh;  at  others 
they  set  you  to  thinking,  and  it  is  my  opinion  that 
they  have  set  a  great  many  of  your  readers  to  think- 
ing. There  is  lots  of  fun  and  some  very  good  argu- 
ments made  by  both  your  correspondents.  They 
do  no  harm  and  are  liable  to  do  some  good.  Let  us 
hope  they  wiU.  Hoping  that  this  will  get  past  the 
ofiflce  cat,  and  that  you  are  all  well  and  happy,  I  re- 
main, Yours  fraternally, 

B.  P.  K, 


The  lollowing  is  a  list  of  officers  sent  in  by  the 
above  Council: 

Past  Chief      .            .  .     H.  P.  Mudge 

Jr.  Ex- Chief         .  .            Ralph  Simson 

Chief  Engineer            ,  .     W.  H.  Rufcorn 

First  Assistant  Engineer  .            E.  W.  Kramer 

Senior  Master  Mechanic  .     Z.  T.  Jones 

Jr.  Master  Mechanic  ,             Wm.  Burke 

Rec.  and  Cor.  Engineer  .  .     F.  A.  Chapman 

(629  9th  Ave.) 

Flnan.  and  Treas.  Eng.  .            T.  J.  Crothers 

Chaplain         .            .  .     D.  W.  McCreary 

Inside  Sentinel    .  .            Louis  Peterson 

Outside  Sentinel          .  .     Robert  Oleson 


The  Association  of  Civil  Engineers  of  the  City  of 
Mexico  has  voted  unanimously  to  attend  the  Colum- 
bian Exposition  in  a  body. 


A.  O.  S.  E.  IVIEDICAU  CERTIFICATES. 

Orders  for  medical  blanks  come  in  slowly,  also 
list  of  members  of  the  various  councils  of  the  A,  O. 
of  S.  E. 

Just  received  a  list  of  medical  certificates  from 
Onward  Council,  No.  I,  all  filled  out,  accompanied 
with  a  check  for  a  goodly  amount  to  cover  their 
first  assessment.  This  council  means  business,  for 
they  have  forestalled  my  call  for  an  assessment  and 
stand  first  in  the  "good  work,"  which  shows  their 
confidence  in  themselves,  rather  than  wait  to  find 
what  confidence  the.y  can  find  in  others,  and  recog- 
nizing the  oath  of  fellowship  in  one  common 
purpose.         Chas.  E.  Jacks,  Sec.  &  Treas.B.  1". 


THE   HARRY    E.    HOHN  FUND. 

We  have  received  substantial  proof  this  week  that 
our  brothers  of  the  Order  have  not  forgotten  the 
Harry  Hohn  Fund.  Franklin  R.  Moore,  treasurer  of 
the  funa,  reports  that  Andrew  J.  Williams  Council, 
No.  3,  Danbury,  Coan.,  has  generously  donated  the 
sum  of  $18  for  Brother  Hohn's  benefit.  We  publish 
this  report  with  pleasure,  and  we  hope  that  the 
members  of  the  American  Order  of  Steam  Engineers 
will  not  forget  this  young  brother,  who  has  been  so 
terribly  injured.  He  is  now  trying  to  purchase  a 
pair  of  artificial  legs,  and  as  they  cost  in  the  neigh- 
borhood of  $200,  he  will  need  several  more  contri- 
butions. 

Boys,  be  generous. 


AN    EXTRAORDINARY  EXPLOSION. 


The  following  appears  in  the  Ironmonger,  (Lon- 
don): 

An  accident  of  an  extraordinary  nature  occurred 
on  September  18,  in  the  moulding  shop  of  the 
Crewe  Steelworks.  A  laborer  named  Whittle,  and 
a  boy  sixteen  years  of  age  named  Owen,  were  carry- 
ing between  them  a  snag  full  of  molten  metal.  For 
some  reason  or  other  they  found  it  necessary  to  lay 
the  slag  down.  The  bottom  of  the  ladle  being  round, 
it  would  naturally  tilt  over  if  laid  upon  the  flat 
ground.  A  metal  pot  partly  filled  with  water,  in 
which  was  kept  the  snag  rags  for  wetting  the  edges 
of  the  moulds,  was  thought  convenient  by  the  two 
men  to  lay  the  snag  across.  No  sooner  had  it  been 
put  down  than  a  terrible  explosion  occurred.  The 
fluid  metal  was  scattered  in  all  directions,  fearfully 
burning  Whittle  about  the  body  and  arms,  and  the 
lad  Owen  about  the  legs  and  lower  parts  of  the  body. 
A  moulder  named  Hughes  was  standing  near.  A 
splinter  of  the  metal-pot  tore  his  right  ear  clean  off, 
besides  lacerating  the  whole  side  of  his  face. 


BALL   ENGINE    AT   THE   WORLD'S  FAIR 

The  following  communication  speaks  for  itself: 
WORLD'S  COLUMBIAN  EXPOSITION. 
D.  H.  BuKNHAii,  Chief  of  Construction. 
D.  L.  Olmsted  &  Co.,  Landscape  Arcliiteots. 

Ball  Engine  Company,  Erie,  Pa.: 

Gentlemen: — We  started  last  night  the  10x12  en- 
gine kindly  loaned  by  you  to  us  for  our  temporary 
power  and  lighting  plant.  1  have  to  congratulate 
you  herewith  upon  the  start  made,  which  I  have  no 
hesitancy  in  saying  was  the  prettiest  I  have  known 
in  my  experience. 

We  started  the  engine  under  full  load  at  six 
o'clock,  and  it  ran  until  six  o'clock  this  morning 
without  the  slightest  trouble  from  heating  or  any 
other  cause.    I  consider  it  a  very  valuable  record. 

Please  accept  my  thanks  for  the  promptness  with 
which  you  filled  our  order,  and  for  your  liberality 
in  furnishing  us  this  engine. 

Very  respectfully  yours, 
(Signed)  J   C.  Slocum, 

Mechanical  Engineer, 


WILL    BUILD    A   STEEL  BOAT- 

The  Excelsior  Marine  Benevolent  Association, 
composed  only  of  captains,  will  build  a  first-class 
steel  freight  boat  during  the  winter  on  the  co-oper- 
ative plan.  It  will  cost  f 200,000  and  members  will 
take  all  the  stock.  In  order  to  prevent  capitahsts 
getting  control  of  the  steamer  no  member  can  hold 
over  15,000  of  the  stock.  The  scheme  is  a  new  one, 
but  the  ofilcors  of  the  association  .say  thoy  have  no 
doubt  of  its  success. 


What  is  the  Trouble? 

Editor,  American  Engineer:  —  Corliss  and  Old 
Slide  Valve,  and  others,  have  been  talking  a  great 
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deal  of  late.  I  have  a  nut  for  some  one  to  crack; 
Here  are  cards  taken  from  a  10x14  Buckeye  engine, 
and  as  far  as  the  eye  can  see  the  valves  are  set  cor- 


FiG.  2. 

rect.  I  state  this  as  many  would  think  that  the 
cause  is  here.  This  engine  has  given  me  a  great 
deal  of  trouble;  it  is  placed  on  a  foundation  6'  deep 


Fig.  :i. 

and  still  shakes  and  takes  steam  from  a  boiler  48  "x 
22',  12'x6"  flues;  the  fireman  is  kept  busy  shoveling 
coal  and  drawing  ashes,  and  still  cannot  keep  up 
steam.  J.  W. 


The  good  news  that  Brother  Jno.  R.  Price,  Deputy 
Supreme  Chief  Engineer  of  the  State  of  Colorado, 
has  succeeded  in  organizing  the 
first  Council  of  the  A.  0.  of  S.  E. 
in  that  state,  came  on  Oct.  10th. 
The  new  Council  is  named  Silver 
State,  No.  1,  and  the  petition 
shows  25  charter  members,  the 
majority  of  whom  have  seen  long 
years  of  experience  as  engineers. 

We  publish  the  list  with  plea- 
sure. 

W,  A.  Morris      N.  M.  Mack 
Jno.  Price         Wm.  Lockwood 
Henry  Bond 


Ed.  Mungler 
Jno.  J.  Ray 
Jno.  Race 

W.  W.  Chalfant 
A.  S.  Tyler 
J.  M.  Smales 
E.  H.  Walker 
T.  E.  Oban 
Geo.  Eork 
A.  W.  Simons 


Chas.  Anderson 
Jamer  H.  Dean 

W.  M.  Watson 

F.  D.  Spur 

J.  F.  Wood 

Wm.  A.  Tyler 

Geo.  Polkinhorn 

Chas.  Bond 

L.  W.  Parkhurst 


A.  B.  Hensley. 
We  congratulate  Brother  Price  upon  the  splendid 
start  which  they  have  made.    From  the  ages  of  the 
men  and  their  long  terms  of  experience^ 
we  have  no  doubt  that  the  Council  is  com- 
posed of  men  of  the  right  stami^.    We  wish 
them  every  success  and  hope   that  this 
Council  may  be  the  means  of  spreading 
the  work  of  the  Order  throughout  the  State 
of  Colorado.    A  list  of  the  officers  will 
appear  in  next  week's  issue.    We  hope  to 
hear  from  the  members  of  Silver  State 
Council  often   and  are  pleased  to  inform 
them  that  the  columns  of  The  American  Engineer 
are  at  their  disposal. 


COUNCIL   BLUFFS  COUNCIL,  NO.  2,  IOWA. 
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THE  WOMEN'S  DEPARTMENT. 


AMERICAN  GIRLS. 

"The  fact  tiiat  American  girls  go  anywhere  and 
almost  everywhere  without  escorts  has  long  been  a 
matter  of  wonderment  to  me, '  said  a  member  of  the 
French  nobility  to  me  the  other  day.  "I  was  com- 
ing down  in  an  elevated  train  yesterday,  and  the 
reason  was  made  evident  to  me.  As  we  neared  the 
City  Hall  station  almost  every  passenger  made  a 
rush  for  the  door  and  stood  for  five  minutes,  each 
anxious  to  get  ahead  of  the  other  in  leaving  the 
train. 

•'One  of  the  crowd  wasa  very  pretty  young  Avoman 
carrying  a  long-handled  umbrella  in  one  hand  and 
a  big  bundle  in  the  other.  Just  behind  her  was  a 
short,  very  fat  man,  who  was  rudely  crowding  the 
pretty  girl.  As  I  had  not  left  my  seat  I  saw  the 
performance  that  followed. 

"Once  the  girl  looked  over  her  shoulder  and  the 
fat  man  stopped  crowding  for  a  moment,  but  began 
again  and  trod  on  the  skirt  of  the  pretty  girl.  Her 
eyes  grew  dark  with  anger.  The  long-handled 
umbrella  assumed  a  horizontal  position  and  shot 
backward,  point  first,  catching  the  fat  man  just 
about  at  the  bottom  of  his  vest.  He  gave  a  gasp  of 
terror  and  caught  his  breath  just  as  the  pretty  girl 
looted  over  her  shoulder,  smiled  sweetly  and  said; 
'Oh,  pardon  me;  but  you  are  on  my  skirt.' 

"Then  she  smiled  even  more  sweetly,  and  the  fat 
man  dropped  into  a  seat  and  groped  about  as 
though  the  air  in  the  car  was  suffocating  him.  The 
girl  marched  complacently  out  of  the  car,  head  up, 
the  dnnty  feathers  in  her  hat  nodding  defiance  to 
all  masculine  humanity." — New  York  Telegram. 


A    FEMALE   LOCOMOTIVE  ENGINEER. 

Ida  Hewitt  is  a  young  woman  who  runs  a  locomo- 
tive on  the  Cairo  short -line  in  West  Virginia,  which 
is  a  narrow-gauge  connection  of  the  Baltimore  and 
Ohio,  says  the  Chicago  Tribune.  She  is  24  years 
old,  and  is  said  to  be  very  prepossessing  in  appear- 
ance. Miss  Hewitt  is  the  daughter  ot  one  of  the 
chief  owners  of  the  Cairo  short-line.  The  machine 
shop  of  the  road  stands  near  Mr.  Hewitt's  house, 
and  Ida  when  a  child  played  around  the  shop  and 
learned  about  the  mechanism  of  locomotives.  It 
became  a  passion  with  her  to  ride  on  them.  She 
even  learned  the  use  of  the  tools  that  are  used  on  a 
locomotive.  A  few  months  ago  the  single  engineer 
of  the  road  fell  ill  and  Ida  volunteered  to  do  his 
work  at  the  lever.  The  man  died  and  Miss  Hewitt, 
having  run  the  engine  up  and  down  the  line  to  ev- 
erybody's satisfaction,  was  made  the  regular  engi- 
neer. She  is  a  blonde,  and  wears  a  cap  over  her 
hair,  a  suit  of  blue  cotton  goods,  heavy  shoes,  and 
gloves.  Her  locomotive  is  much  neater  than  when 
a  man  was  the  engineer  and  she  has  been  behind 
time  only  once.  Mrs.  W.  Newton  Lynch,  West  Vir- 
ginia's representative  on  the  Board  of  Lady  Man- 
agers at  the  World's  Fair,  discovered  this  lair  phe- 
nomenon. Miss  Hewitt  will  be  invited  to  take  a 
train  loaded  with  West  Virginia's  mine  and  forest 
products  to  Chicago. 


PRICES    OF    WIVES     IN  INDIA. 


The  British  acquisition  of  the  Punjab  is  said  to 
have  raised  the  price  of  wives  to  the  average  Brah- 
min and  Eajpoot  farmer.  At  the  time  of  the  annex- 
ation a  wife  could  be  purchased  for  from  20  to  40 
rupees;  the  quotations  vary  at  present  from  60  to 
300  rupees.  The  decrease  of  infanticide  in  the 
Punjab  is  said,  indeed,  to  be  largely  due  to  this  en- 
hancement in  the  prospective  value  of  female  in- 
fants. The  custom  of  selling  girls  is  meanwhile  be- 
coming increasingly  common,  and  instances  are 
reported  in  which  the  very  hightest  class  of  Raj  - 
poots  have  purchased  their  wives  in  this  way. 


The  Cincinnati  Technical  school  permits  girls  to 
take  all  its  courses,  even  to  the  engineering  and 
carpenter  work.  This  summer  two  Kentucky  girls, 
Lucy  Mary  lliggs  and  Julia  Bedinger,  received  di- 
plomas. They  not  only  learned  architectural  and 
mechanical  drawing,  but  became  expert  in  the  use 
of  carpeuter.'s'  tools,  and  are  practically  familiar 
with  the  use  of  steam  machinery. 


WHAT   WOMEN    HAVE  INVENTED. 


A  California  woman  has  invented  a  baby  carriage 
which  netted  her  over  £10,000,  while  to  Mrs.  Cath- 
erine Greene,  the  wife  and  widow  of  Washington's 
ablest  officer,  is  due  some  of  the  honor  of  inventing 
the  cotton  gin,  one  ot  those  distincly  American  in- 
ventions the  value  and  importance  of  which  have 
been  recognized  by  the  whole  industrial  world.  A 
horseshoe  machine  which  turns  out  completed 
shoes  was  the  invention  of  a  woman;  also  the  reaper 
and  mower,  the  idea  of  Mrs.  A.  Manning  of  New 
Jersey.  Mrs.  Manning  seems  to  have  stimulated 
the  inventive  genius  of  her  neighbors,  for  a  few 
years  after  her  reaper  and  mower  was  patented  Mrs. 
Elizabeth  Smith  of  the  same  State  took  out  a  pat- 
ent for  an  improvement  on  this  machine,  being  a 
device  for  changing  the  knives  without  stopping 
the  wheels.  One  of  most  complicated  machines 
ever  made  is  that  for  the  manufacture  of  re-en- 
forced bottom  paper  bags.  It  was  the  invention  of 
Miss  Maggie  Knight,  who,  from  it  and  other  inven- 
tions in  the  same  line,  realized  a  large  fortune.  A 
street  sweeper  of  great  merit  was  devised  and  pat- 
ented by  a  New  York  woman  who  had  a  costly  dress 
ruined  by  the  mud  splashed  on  it  from  a  defective 
machine.  Most  remarkable  of  all  is  the  invention 
of  Mrs.  Mary  B.  Walton  for  deadening  the  sound  of 
car  wheels.  She  lived  near  the  elevated  railroad  in 
New  York,  and  was  greatly  annoyed  by  the  sound 
of  the  roaring  trains  passing  her  house.  The  most 
noted  machinists  and  inventors  of  the  country  had 
given  their  attention  to  the  subject  without  being 
able  to  furnish  the  solution.  A  woman's  brain  did 
the  work,  and  her  appliance,  proving  perfectly  suc- 
cessful, was  adopted  by  the  elevated  roads,  and  she 
is  now  reaping  the  rewards  of  a  happy  thought. 


EDUCATING  OUR  DAUGHTERS. 


How  to  educate  our  daughters  is  a  problem  with 
which  we  have  always  to  battle,  says  the  Detroit 
Free  Press.  To  establish  an  economical  fashion  is 
Avell,  only  let  it  be  one  of  prevention  in  preference 
to  one  of  cure.  To  rear  a  girl  in  absolute  depend- 
ence, good  for  nothing,  selfish  in  her  aims  and  ex- 
acting in  her  demands,  is  a  sin  against  the  daughter 
and  against  society.  To  begin  at  her  birth  to 
economize  and  retrench  in  every  department  for 
the  accumulation  of  money,  that  this  monstrous 
perversion  of  her  life  may  be  accomplished  and 
maintained,  is  grotesque  and  heathenish. 

Girls  thus  trained  will  fail  of  attaining  a  high  or- 
der of  womanhood.  Their  aim  will  be  petty,  their 
ideals  low,  and  nothing  very  excellent  can  be  ex- 
pected of  them  in  wifehood  or  motherhood.  While 
we  carefully  guard  whatever  is  womanly  in  our 
daughters,  let  them  be  trained  to  more  of  fiber  and 
firmness.  Educate  them  to  self-denial,  if  pecuniary 
circumstances  demand  it,  and  not  to  self-indul- 
gence. Accustom  them  to  be  of  service  in  the 
household,  to  regard  economy  as  praiseworthy  and 
even  heroic,  and  to  add  to  all  their  other  accom- 
plishments a  practical  knowledge  of  work  and  the 
possession  of  some  industry  by  which  they  can  sup- 
poi  t  themselves.  Such  girls  when  portionless,  will 
carry  to  their  husbands  dowries  in  themselves. 


MISS    BEATRICE  POTTER. 


Miss  Beatrice  Potter,  who  is  the  eighth  and  only 
unmarried  daughter  of  Richard  Potter,  of  Standish, 
Gloucestershire,  England,  is  a  young  woman  whose 
name  is  familiar  to  all  persons  interested  in  what 
has  been  termed  the  "dismal  science."  Miss  Potter 
is  also  interested  in  questions  of  social  reform,  such 
as  co-operation,  the  sweating  system,  the  housing 
of  the  poor,  etc.  Her  father,  who  was  once  a  great 
magnate  in  the  railroad  and  financial  world,  is  now 
an  invalid,  and  her  mother  is  a  daughter  of  A. 
Ha  worth,  M.  P.  From  the  years  1886  to  1889  Miss 
Potter  was  engaged  in  assisting  Charles  Booth  in 
the  preparation  of  the  first  volume  of  his  great  work 
on  the  "Life  and  Labor  of  the  People,"  to  which  she 
contributed  a  chapter  on  the  Jewish  community  of 
east  London,  in  addition  to  articles  on  the  docks 
and  the  tailoring  trade.  In  order  to  obtain  abso- 
lutely correct  information  on  the  latter  subject  Miss 
Potter  spent  six  weeks  under  a  master  tailor  train- 
ing as  a  tailor's  finisher.  She  then  disguised  her- 
self as  a  "tailor's  hand"  and  boldly  sought  employ- 


ment in  the  East  End.  The  poor,  untidy  dress  and 
bonnet,  rough  hair  twisted  into  a  knot  and  appear- 
ance of  extreme  poverty  which  she  assumed  gained 
her  admittance  only  into  the  lowest  "sweater's 
dens,"  where  the  work  was  exceedingly  coarse  and 
heavy.  Six  weeks'  training  had  not  hardened  her 
fingers  sufiQciently  to  make  twelve  or  fourteen  hours 
continuous  sewing  on  shoddy  clothes  an  easy  matter, 
so  her  work  was  sufficiently  bad  to  insure  her  toler- 
ably frequent  dismissals  and  thus  to  widen  the  field 
of  her  investigation.  Having  thus  acquired  a  prac- 
tical acquaintance  with  the  problems  to  be  dealt 
with  by  the  select  committee  of  the  house  of  lords 
on  the  sweating  system,  which  commenced  its  in- 
quiry in  1888,  Miss  Potter  was  raturally  one  of  the 
principal  witnesses,  and  several  of  her  recommenda- 
tiens  were  embodied  in  the  report  of  that  commits 
tee.  She  is  an  honored  guest  at  the  annual  congres- 
of  co-operators  and  of  trade-unionists  and  is  an  in- 
timate friend  of  most  of  the  leaders  of  both  these 
movements.  Htr  bri<j,ht,  vivacious  manner,  charm 
of  conversation  and  prepossessing  appearance  are 
sufficient  to  draw  to  her  many  friends.  But  work  is 
to  her  the  most  important  thing,  and  she  now  lives 
a  quiet,  almost  secluded,  life. 


HOW   THE   FRENCH    GIRL   B  \THES. 


This  is  how  the  French  girl  bathes,  that  shy,  de 
mure,  guarded  ingenue,  that  white  flower  of  girl- 
hood, that  be  be  of  liO  who  only  needs  a  muslin  cap 
and  rattle  to  be  a  baby  of  2.  First  there  is  the  dress 
parade  on  the  beach,  pa^^a  in  his  white  flannel, 
mamma  in  her  rouge  and  roses,  the  dear  sainte  de 
mousseline  in  sash  and  frills.  They  disappear  after 
a  little  in  the  sentry  boxes  along  the  shore,  and 
then  reappear  again  draped  in  many-colored  cloaks, 
and  each  showing  below  the  cloak  what  the  most 
reckless  Narragansett  Pier  bather  religiously  covers, 
their  ankles,  bare  and  white. 

A  rope  divides  the  women  and  men  bathers,  and 
there  is  a  penalty  dire  for  the  man  who  dares  cross 
the  line  or  lay  a  desecrating  digit  on  the  ingenue 
bebe  as  she  frolics  in  the  waves  in  the  bathing  dress 
that  the  naughtiest  girl-swimmer  on  the  Atlantic 
coast  could  not  be  hired  to  wear  here — a  pair  of 
short,  close  trousers  of  serge  and  a  waist. 

And  the  most  startling  thing  about  it  is  that  the 
matron  and  maid,  the  corpulent  father  and  strip- 
ling youth  wear  precisely  the  same  costume,  their 
legs  below  the  knee  guiltless  of  covering,  and  their 
gay  cloaks  hanging  on  the  rope  of  division  lend 
color  and  brightness  to  the  scene. 

And  the  shocked  maiden  who  writes  of  this  at 
great  length  in  the  Table,  says  that  they  are  as 
guileless  and  innocent  in  their  frolic  in  the  surf  as 
a  lot  of  spoiled  children  on  a  holiday.  No  man  may 
dare  bathe  his  woman  friend  or  teach  her  the  prin- 
ciples of  the  swimming  art  as  is  done  here  in  reck- 
less, promiscuous  America. 


CULTIVATING  FLOWERS 


Mrs.  Theodosia  B.  Shepherd,  of  Ventura,  Cal., 
who  began  the  cultivation  of  flowers  five  years  ago 
in  a  small  way,  has  built  up  a  large  retail  and 
wholesale  trade,  and  her  city  gardens  and  green- 
houses are  famed  throughout  Southern  California. 
She  has  in  addition  five  acres  of  land  under  culti- 
vation in  the  country.  She  superintends  her  busi- 
ness herself,  attends  to  a  large  correspondence,  and 
has  recently  made  great  improvements  and  added 
to  her  facilities. 


AN    ORANGE   WATCH  CASE. 

An  old  invention,  manufactured  at  the  suggestion 
of  a  New  Tork  lady,  is  an  enameled  orange  which 
opens  and  discloses  a  watch  in  one  half  and  a  purse 
in  the  other. 

A  prize  of  fifty  dollars  for  the  best  original  design 
bj'  a  woman  of  an  article  of  furniture  has  been  won 
by  Miss  Gertrude  E.  Fonda,  of  Vermont.  A  book- 
case in  form  of  a  book  was  the  shape  she  gave  her 
design.  —  The  Evening  Lamp. 

The  Countess  of  Munster,  a  leader  in  English  so- 
ciety, has  written  an  article  in  which  she  says: 
"Our  girls  know  too  much,"  but  the  rest  of  her 
complaint  shows  that  which  she  really  means  is 
tliat  they  know  too  little  of  the  quiet  graces,  re- 
served manners,  and  simple  ways  of  their  mothers. 
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IMPROVED  STONE-CUTTING  SAW 

French  ingenuity  has  contrived  an  improved 
stone-cutting  saw  of  remarkable  efficiency — a  cir- 
cular-saw having  its  edges  set  with  black  diamonds 
in  the  same  way  as  the  straight  blades,  but  as  the 
strain  on  the  diamond  is  all  in  one  direction  the 
setting  can  be  made  much  firmer.  Moreover,  as 
the  movement  of  the  circular  saw  is  far  more  rapid 
than  that  of  the  straight  one  the  eflect  of  the  dia- 
mond teeth  is  increased  by  the  force  of  the  impact 
upon  the  object  to"be  cut  without  the  exertion  of 
more  power  in  propulsion.  In  order  to  keep  this 
kind  of  saw  at  starting  in  perfect  plane  it  is  made 
to  revolve  between  two  pairs  of  guides,  but  as  soon 
as  the  cut  In  the  stone  is  deep  enough  to  serve  as  a 
guide  the  temporary  ones  are  removed,  the  conse- 
quence of  this  management  being  that  the  cut  sur- 
faces of  the  stone.  Instead  of  being  wavy,  so  as  to 
require  subsequent  dressing  to  a  plane  surface,  are 
straight  and  smooth,  lacking  only  to  be  polished. 
The  stone  to  be  cut  is  pushed  against  the  saw  by  a 
carriage  similar  to  that  used  in  sawing  wood,  and 
the  rapidity  with  which  it  is  divided  is  very  great. 
At  one  establishment  where  two  saws  are  in  use  the 
green  Alpine  granite  is  sawed  at  the  rate  of  nearly 
an  inch  a  minute,  hard  marble  at  three  inches  a 
minute,  and  marble  of  moderate  hardness,  also  hard 
limestone,  four  inches  a  minute. 


RING    BOILER  PLATES. 

The  weakest  part  of  a  boiler  is  that  where  the 
plates  are  joined  and  riveted,  and  whatever  the 
thickness  or  quality  of  plate,  the  joint  between  one 
plate  and  another  is  the  test  of  its  strength,  says 
the  Marine  Engineer  (London).  Mr.  John  Windle 
of  Barow-in-Furness  took  out  a  patent  for  a  mill  to 
produce  these  plates,  and  a  plant  will  soon  be 
erected  to  manufacture  ring  boiler  plates  or  shells. 
It  is  proposed  to  make  the  ring  plates  from  12  to  16 
feet  diameter  and  5  f  3et  wide.  The  rings  will  have 
flanged  ends  and  can  easily  be  turned  so  as  to  make 
accurate  fittings.  It  is  claimed  that  boilers  made 
from  the  new  plates  will  stand  250  to  300  pounds 
pressure. 


WORLD'S    FAIR  NOTES. 


More  than  15,000,000  leet  of  lumber  will  be  used 
iu  the  construction  of  the  huge  building  for  Manu- 
factures and  Liberal  Arts,  at  the  Columbian  Expo- 
.sitioD. 

The  foreign  commissioners — Sir  Henry  Wood  and 
James  Dredge  of  England,  Herr  Wermuth  of  Ger- 
many and  Dr.  Emil  Meyer  of  Denmark,— are  greatly 
impressed  and  pleased  at  the  building  plans  and 
extensive  preparations  for  the  Exposition.  Said:  Mr. 
Dredge"!  have  examined  the  plans  very  carefully. 
They  contemplate  the  erection  of  magnificent  build- 
ings. They  are  bold,  striking  and,  I  may  say,  far  in 
advance  of  our  anticipations.  From  an  architectural 
point  of  view  I  do  not  believe  they  could  be  im- 
proved. And  1  am  assured  that  the  landscape 
eflfects  will  be  in  harmony  with  the  architectural 
features.  Mr.  Olmstead  is  the  greatest  landscape 
engineer  in  the  world.  The  work  he  has  done  for 
the  World's  Fair  shows  that." 

A  reproduction  of  Independence  Hall  is  now  pro- 
posed aa  Pennsylvania's  building  at  the  Exposition. 
Prizes  of  $1,000,  $500  and  $300  have  been  offered  for 
the  be.it  plans  for  a  state  building  but  it  is  thought 
the  state  commission  will  seriously  consider  reject- 
ing them  all  and  reproducing  Independence  Hall 
instead. 

American  jewelers  are  contemplating  the  project 
of  massing  their  exhibits  at  the  World's  Fair,  be- 
lieving that  a  more  effective  showing  can  be  made 
in  that  manner.  The  matter  Is  not  yet  decided. 
Foreign  jewelers  are  preparing  to  make  an  exhibit 
of  unprecedented  extent  and  value. 

The  Washington  Park  Club  is  perfecting  arrange- 
ments for  a  most  notable  race  meeting  in  18'J3.  The 
stakes  in  the  American  Derby  that  year  are  to  be 
f 50 .000;  in  the  "Queen  I^iabella"  one  mile  for  three- 
year-old  fillies,  $25,000;  in  the  "Columbus  Hand- 
icap" for  three-year-olds  and  upwards,  $25,000;  In 
a  race  for  two-year-olds,  $25,000;  and  large  stakes 
will  be  provided  for  a  number  of  other  races  The 
racing  track  Is  close  by  the  World's  Fair  ground*. 


M.  O.  Jaensch  of  Wahoo,  Neb.,  writes  to  Chief 
Allison  ofiering  to  the  Columbian  Exposition  a  val- 
uable collection  of  arms.  The  collection  includes 
100  pieces,  including  swords,  pistols,  guns,  etc.,  be- 
ing a  complete  showing  of  all  the  different  swords 
and  firearms  made  from  the  time  of  the  invention 
of  gunpowder  down  to  the  Franco-Prussian  war. 
Mr.  Jaensch  says  the  collection  was  left  him  by 
will.    He  offered  it  to  the  Exposition  without  cost. 

Lieutenant  Baker,  special  commissioner  for  the 
World's  Fair  to  Mexico,  reports  that  Mr.  Beiringer, 
a  prominent  merchant  and  land  holder  in  Tabasco, 
will  pend  to  the  Exposition  a  magnificent  collection 
of  the  cabinet  woods  of  Mexico.  At  the  Paris  ex- 
position Mr.  Berringer  exhibited  one  hundred  var- 
ieties of  the  finest  cabinet  woods,  but  at  Chicago  he 
promises  to  increase  his  collection  to  more  than 
two  hundred  samples  and  show  a  specimen  of  ev- 
ery variety  of  cabinet  wood  in  the  republic  of  Mex- 
ico. 

Lieutenant  Saflord  has  secured  two  large,  full 
rigged  "balsas,"  such  as  are  used  by  the  Indians  of 
Lake  Titicaca  in  their  commercial  trips  along  the 
shores.  These  balsas  will  be  sent  to  the  World's 
Fair,  together  with  an  interesting  collection  of  mu- 
sical instruments,  weapons  and  wearing  apparel  of 
the  Titicacans. 

The  Agricultural  and  Arts  Association  and  the 
Stock  Breeders'  Association  of  Toronto  have  voted 
to  urge  the  officials  and  government  of  Ontario  to 
take  measures  to  have  the  province  properly  rep- 
resented at  the  Columbian  Exposition. 

The  National  Brick  Manufacturers'  Association 
has  appointed  a  committee  of  five  to  secure  an  in- 
ternational exhibition  of  clayworking  machinery 
for  the  World's  Fair,  and  the  committee  has  issued 
an  address  inviting  the  views  of  the  trade. 

A  convention  of  representatives  of  the  militia  of 
the  different  states  of  the  Union  will  be  held  in 
Chicago  Oct.  20  to  discuss  and  t  Ke  action  upon  the 
question  of  a  proper  military  display  during  the 
dedicatory  ceremonies  of  the  week  of  Oct.  12,  1892. 
The  delegates,  one  from  each  state,  have  been  ap- 
pointed by  their  respective  governors  upon  invita- 
tion of  I  he  Exposition  committee  on  ceremonies. 
A  full  attendance  is  assured. 

J .  H.  Laing,  Jr.,  of  J.  H.  Laing  &  Sons,  florists  of 
London,  after  a  talk  with  Chief  Thorp  of  the  Flori- 
culture division,  became  a  World's  Fair  enthusiast, 
and  offered  to  donate  10,000  begonias  and  send  over 
two  men  to  care  for  them  during  the  Exposition. 
Chief  Thorp  says  that  he  thinks  $500,000  worth  of 
orchids  will  greet  the  eyes  of  visitors  on  the  open- 
ing day  of  the  Exposition. 

New  South  Wales,  Australia,  has  decided  to  par- 
ticipate in  the  Chicago  Exposition,  and  has  appoint- 
ed a  commission  of  twelve  to  collect  exfciibits. 

Exposition  stock  subscriptions  have  now  been 
paid  in  to  an  aggregate  exceeding  $3,000,000  al- 
though only  60  per  cent  has  thus  far  been  called  for. 
The  $5,000,000  of  city  bonds  voted  by  Chicago  are 
now  available  and  will  be  put  on  the  market  soon. 

No  Japanese  goods  or  exhibitions  will  be  per- 
mitted at  the  Exposition  unless  they  have  first  re  - 
ceived  the  approval  of  the  Japanese  officials  in 
charge  of  their  government  exhibit.  The  Exposi- 
tion Directory  rendered  this  decision  at  the  request 
of  Japanese  Minister  Mutsu,  who  is  the  Japanese 
imperial  commissioner  to  the  Fair.  A  similar  rule 
will  be  enforced  in  the  case  of  other  foreign  na- 
tions. 


TO  COLORADO  VIA  BURLINGTON  ROUTE. 


ONLY  ONE  NIGHT  ON  THE  ROAD. 

Leave  Chicago  at  1:00  P.  M.,  or  St.  Louis  at  8:25 
A.  M.,  and  arrive  Denver  6:15  P.  M.  the  next  day. 
Through  Sleepers,  Chair  Cars  and  Dining  Cars. 
All  Railways  from  the  East  connect  with  these 
trains  and  with  similar  trains  via  Burlington  Route 
to  Denver,  leaving  Chicago  at  6:10  P.  M.,  St.  Louis 
8:15  P.  M.,  and  Peoria  at  3:20  P.  M.  and  8:00  P.  M. 
All  trains  daily. 

Tourist  tickets  are  now  on  sale,  and  can  be  had 
of  ticket  agents  of  all  roads  and  at  Burlington 
Route  depots  in  Chicago,  Peoria  and  St.  Louis. 

There  is  no  better  place  than  Colorado  for  those 
seeking  rest  and  pleasure. 


NEW  ENTERPRISES- 


COLORADO. 
George  0.  Garnsey  has  plans  under  way  for  an 
office  and  store  building,  for  John  Norris  &  Co., 
Pueblo,  Col.  It  will  be  four  stories  and  basement 
high,  70x100  feet  in  area,  with  pressed  brick,  stone, 
and  iron  fronts,  steam  heat,  elevator,  and  interior 
work  of  Georgia  pine.    It  will  cost  $00,000. 


ILLINOIS- 

Waakegan  is  doing  well.  A  number  of  new  fac- 
tories will  be  located  in  the  neighborhood  of  the 
Washburn -Moen  plant  before  January  1st. 

A  number  of  factories  have  selected  Chicago 
Heights  as  their  location  and  will  shortly  start 
building. 

Charles  Thisslew  ot  Chicago,  has  plans  and  speci. 
fications  for  a  furniture  factory  for  Kankakee,  111., 
the  plant  to  comprise  various  two  and  one  story 
buildings  of  brick  and  stone,  covering  60x400  feet 
of  ground  space,  and  completely  equipped  with 
machinery  and  two  elevators;  cost  $25,000. 

Sycamore  has  secured  the  location  of  the  Chicago 
Insulated  Wire  Company.  This  company  manu- 
factures all  kinds  of  insulated  wire  for  electrical 
purposes,  and  will  give  employment  to  125  hands. 
Sycamore  gave  them  a  bonus  of  $12,000  and  four 
acres  of  valuable  land  adjacent  to  two  railroads. 
The  bonus  was  raised  by  selling  100  lots  at  $20(1 
each. 

Chicago. 

The  great  freight  ware-house  scheme  planned  for 
the  Northern  Pacific  land  at  Twelfth  street  and  the 
river  is  reported  to  be  in  a  fair  way  to  be  carried 
out.  The  plans  have  been  finished,  and  work,  it  is 
claimed,  will  begin  early  in  the  spring.  According 
to  the  present  expectations  the  buildings  contem- 
plated will  cover  about  thirty-two  acres,  extending 
from  Taylor  street  south  to  Sixteenth  street.  They 
will  be  six  stories  in  height  and  will  be  furnished 
with  hydraulic  elevators  for  raising  tlie  cars  to  the 
different  floors.  The  total  number  of  these  ware- 
houses will  be  over  150. 

A  four-story  factory,  41x168  feet,  will  be  erected 
on  Sixteenth  street,  near  Western  avenue,  for  the 
Gilbert  &  Bennett  Manufactm-ing  Company,  from 
plans  made  by  S.  G.  Hallberg.  It  will  be  construct- 
ed of  common  brick  and  cost  $30,000, 

The  promoters  of  the  new  printers'  and  publish- 
ers' office  building  on  Plymouth  place  report  favor- 
able progress  on  their  scheme.  They  say  that  sev- 
oral  prominent  trade  journals  and  other  periodical 
publications  have  already  agreed  to  take  ninety- 
nine  year  leases  of  floor  space,  and  that  it  is  quite 
probable  that  more  ground  will  be  obtained  ana 
the  building  made  larger  than  originally  contem- 
plated. 

Adler  &  Sullivan  have  designed  a  large  addition 
to  the  factory  of  Brunswick,  Balke  &  Co.,  at  Supe- 
rior and  Sedgwick  streets.  It  will  be  six  stories 
high,  100x85  feet,  and  will  be  constructed  of  brick 
and  stone,  the  interior  being  of  mill  construction. 
It  will  cost  $35,000,  and  work  will  be  commenced  at 
once. 

The  Heath  &  Mulligan  Manufacturing  Company 
will  soon  erect  a  new  factory  on  Seward  street,  be- 
tween Eighteenth  and  Lumber  streets,  from  plans 
prepared  by  W.  W.  Boyington.  The  factory  will 
consist  of  four  stories  and  basement,  the  area  cov- 
ered being  200x20u  feet.  The  front  will  be  pressed 
brick  with  buff  Bedford  stone  dressings,  and  com- 
position roof.  The  interior  will  be  of  mill  construc- 
tion, and  especially  adapted  for  the  manufacture  of 
paint,  which  will  here  be  turned  out  in  large  quan- 
tities.  Estimated  cost  $50,000. 

Elgin. 

Elgin  did  not  get  the  Bucyrus  dredge  concern, 
but  it  was  because  a  location  on  Lake  Michigan  was 
desired.  If  an  inland  city  had  been  selected  it 
would  doubtless  have  been  Elgin.  Now  there  is  a 
possibility  of  securing  a  hardware  manufactory 
from  Buffalo,  N.  Y.  It  employs  500  hands,  and 
wants  to  come  to  Elgin.  It  would  seem  to  be  with 
it  a  mere  matter  of  bonus  in  deciding  the  matter. 

The  Dickie  Label  Works  are  not  yet  in  running 
order,  but  building  additional  to  the  original  de- 
sign is  being  done.    Contracts  have  been  let  for  an- 
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other  structure,  166x36  feet  in  size,  and  plans  are 
being  prepared  for  still  another.  The  buildings 
now  up  will  soon  be  ready  for  occupancy. 

Next  season  it  is  the  intention  of  the  watch  com- 
pany to  build  a  natatorium  at  the  rear  of  its  mam- 
moth boarding-house.  The  watch  company  has  in 
many  wajs  provided  for  the  comfort  and  enjoyment 
of  its  operatives. 

Kankakee. 

The  Gibbs  Chair  Company  are  building  a  large 
new  factory  here,  consisting  of  two  new  buildings, 
75x250,  with  power  houses  attached. 

Horn  Bros,  of  Chicago,  are  building  a  new  lurni- 
ture  factory  in  Kankakee. 

Turk  &  Voss  of  Chicago,  are  also  building  a  new 
factory  in  this  town. 


INDIANA. 

Jay  Dwiggins  &  Co.  have  just  closed  a  contract 
with  G.  G.  Williams,  formerly  of  West  Branch, 
Mich.,  to  locate  at  Griffith,  Ind.,  his  woodenware 
factory,  working  thirty  to  forty  hands.  It  will  be 
in  operation  by  Dec.  1,1891.  Eight  car-loads  of  ma- 
chinery and  material  have  already  arrived,  and  the 
construction  of  his  two-story,  60x80,  factory  build- 
ing is  under  way.  The  site  selected  for  this  factory 
is  just  across  Junction  avenue,  west  of  block  3, 
Dwiggin's  addition,  and  on  the  line  of  the  Chicago 
.t  Erie  and  Michigan  Central  railroads. 

The  calumet  Varnish  Company  of  Brooklyn,  N. 
Y.,  will  locate  at  ToUeston,  Ind.  The  company  has 
purchased  five  acres  of  land  in  Section  16  adjoining 
the  Pittsburgh,  Fort  Wayne  and  Chicago  Railroad, 
at  $825  per  acre-  The  main  building  will  cost  $14,- 
000.  The  several  minor  buildings  and  the  large 
tanks  for  the  storage  of  the  varnish  and  oil  will 
cost  $23,500,  making  the  total  cost  of  the  plant,  ex- 
clusive of  the  price  of  the  land,  37,500.  The  prod- 
uct of  the  company  is  varnishes,  hard  oils,  japans, 
etc.,  it  is  estimated  that  the  output  will  be  $300,0i,0 
worth  of  material  per  year,  which  will  require  the 
the  work  of  200  men.  The  incorporators  of  the  en- 
terprise are  John  Marples,  G.  M.  Gilbert  and  C.  P. 
Allen  all  of  Brooklyn,  N.  Y.,  their  offices  and  ware- 
rooms  will  be  located  in  Chicago. 


NEW   YORK  STATE. 

The  old  Button  Brewery,  Utica,  N.  Y. ,  will  be 
started  upagain  by  a  new  company.  They  will  pur- 
chase ice  machinery,  pumps,  etc. 

Brick  manufacturing  is  becoming  very  active  in 
and  near  by  Syracuse,  N.  Y.  A  new  plant  is  about 
to  be  built  at  Liverpool  near  that  city. 

The  Consolidated  Street  Railway  Co.  of  Syracuse, 
N.  Y.,  will  build  a  power  plant  early  in  the  spring. 


PENNSYLVANIA. 

Jul  de  Horvath  of  Chicago,  has  competitive  plans 
in  progress  for  the  new  Carnegie  Library  building, 
to  be  erected  In  Pittsburgh,  Pa.  The  elevation 
presents  an  imposing  edifice  in  the  Romanesque 
style,  four  stories  high,  and  covering  an  area  of 
400x360  feet.  The  material  used  in  the  facades  will 
be  Minnesota  and  Dakota  stone,  with  slate-covered 
towers  and  turrets.  The  interior  will  contain  a 
large  music  hall  capable  of  seating  2,000  persons, 
an  art  gallery,  library,  and  various  other  rooms,  all 
beautifully  finished  and  decorated,  heated  by 
steam,  and  illuminated  by  electricity,  the  whole  to 
cost  $700,000. 


LITERARY. 


The  Franklin  Institute's  "announcement  and  program 
of  lectures"  for  the  coming  season  is  In  a  very  nea 
pamphlet  form.    It  contains  a  list  of  the  ofHcers  and 
managers,  with  ahistory  of  the  Institute  and  its  Journal. 

The  Buckeye  Engine  Co.,  Salem,  O.,  have  issued  a  new 
pamphlet,  being  their  "first  circular  matter  upon  the 
subject  of  multiple-cylinder  engines."  In  addition  to  an 
exhaustive  treatise  on  the  Buckeye  compound  engines, 
fully  Illustrated,  there  Is  appended  a  comprehensive  table 
showing  the  properties  of  steam  from  1  lb.  to  150  lbs.  ab- 
solute pressure  on  the  square  inch.  For  instance,  the 
temperature  of  steam  eriving  10  lbs.  pressure  to  the  square 
inch  is  193.3  degrees  Fahr. ;  and  it  has  979.3  therma' 
units  of  latent  heat  of  vaporization,  with  1,141.0  tota' 
heat  of  vaporization  above  32  degrees,  whlje  the  weigh' 
of  a  cubic  foot  of  suoh  steam  is  .02614  lb. 


BUSINESS  REPORTS. 

An  average  shipment  of  four  air  compressors  per  week 
is  the  record  of  the  Clayton  Air  Compressor  Works,  of  43 
Dey  St. ,  New  York,  during  the  past  two  years.  In  addi- 
tion to  air  compressors  for  use  in  mining,  tunneling,  etc. , 
numbers  have  been  sold  for  aerating  crude  petroleum  for 
fuel,  elevating  acids  and  working  pneumatic  riveters. 
The  Clayton  air  compressors  are  so  well  known,  and  their 
reputation  so  long  and  well  established,  that  any  extend- 
ed description  of  them  Is  superfluous;  and  we  would 
simply  say  that  several  new  and  important  improvements 
have  been  made,  prominent  among  which  is  the  patent 
combined  governor,  which  regulates  the  speed  of  the 
compressor  and  the  pressure  of  the  air  at  the  same  time 
and  without  attention  from  the  engineer  in  charge.  Any 
one  requiring  compressed  air  for  any  purpose  would  do 
well  to  write  the  makers  for  catalogue  and  information. 

The  Patent  Brick  Co.,  San  Francisco,  Cal.,  has  ordered 
a  h.p.  tandem  compound  condensing  engine,  one  200 
h.p.  Stewart  purifier  and  heater,  and  one  200  h.p.  Wheeler 
independent  pump  and  Admirality  surface  condenser 
from  the  Ball  Engine  Co.,  Erie,  Pa. 

Mr.  H.  Bloomfield,  San  Francisco,  Cal.,  has  ordered  a 
1.50  h.p.  compound  condensing  engine  from  the  Ball  En- 
gine Co. ,  Erie,  Pa. 

The  Wheeler  Condenser  and  Engine  ,Co.,  notify  us  that 
they  have  purchased  the  entire  plant  and  business,  in- 
cluding drawings  and  patterns,  of  the  Col  well  Iron  Works, 
(as  stated  in  our  last  issue),  located  at  Carteret,  N.  J., 
(ofHces  at  74  Cortlandt  street.  New  York,)  and  have  also 
purchased  the  patents  and  good-will  of  the  condenser 
business  of  Mr.  Fred'k  Mer'ara  Wheeler,  who  has  the 
reputation  of  being  the  leading  engineer  of  the  country 
in  steam  condensation  and  kindred  specialties;  and  he 
will  continue  to  give  the  new  company  the  benefit  of  his 
valuable  experience  and  professional  assistance.  They 
have  also  secured  the  services  of  Mr.  William  Porter,  a 
well  known  mechanical  engineer  of  experience,  and  who 
was  for  many  years  superietendent  of  the  Colwell  Iron 
Works,  and  for  the  past  year  general  manager  of  the 
Chester  Foundry  k  Machine  Co. 

Mr.  E.  G.  Gilbert,  Atchison,  Kas.,  representative  of  the 
Ball  Engine  Co.,  Erie,  Pa.,  is  erecting  a  40  h.p.  steam  plant 
consisting  of  40  h.p.  engine,  boiler,  heater,  pump,  etc. , 
for  the  Norfolk  Street  Eailwav  Construction  Co. ,  Norfolk 
Neb.  He  also  set  up  a  35  h.p.  engine  for  the  Norfolk  Beet 
Sugar  Co. ,  Norfolk,  Neb. 

The  Ball  Engine  Co.,  Erie,  Pa.,  have  shipped  the  World' 
Fair  one  60  h.p.  engine  for  operating  the  incandescent 
electric  light  plant  on  the  grounds. 

The  machine  shop,  Iron  foundry,  brass  foundry,  and 
pattern  shop  of  the  extensive  plant  at  Carteret,  are  of  the 
most  modern  construction  and  equipped  with  the  latest 
improvements  including  traveling  cranes,  etc.  Each  de- 
partment is  in  charge  of  a  foreman  of  thorough  training 
and  experience,  and  only  skilled  workmen  find  employ- 
ment there.  The  shipping  facilities  are  of  the  best  A 
branch  track  of  the  New  Jersey  Central  Railroad  enters 
the  premises,  so  that  they  can  ship  direct  to  any  point  in 
the  country.  With  a  water  frontage  of  750  feet,  on  Staten 
Island  Sound,  and  docks  equipped  with  proper  cranes, 
they  can  load  vessels  for  any  port.  Capacity  of  foundries 
1500  tons  per  month.  Carteret  is  within  15  miles  of  New 
York  City.  . 

The  Wesleyan  University,  Middletown,  Conn.,  are  in- 
stalling a  25  h.p.  engine  built  for  them  by  the  Ball  Engine 
Co. ,  Erie,  Pa. 

The  Johnson  Co.,  Johnstown,  Pa.,  have  recently  or- 
dered from  the  Ball  Engine  Co. ,  Erie,  Pa. ,  a  60  h.p.  engine 
—being  the  23nd  engine  built  by  them  for  the  Johnson 
company,  aggregating  over  3000  h.p. 


CHICAGO,  MILWAUKEE  &  ST.   PAUL  RAIL- 
WAY. 

Electric  Lighted  and  Steam  Heated  Vestibuled  Trains, 
with  Westinghouse  Air  Signals,  between  Chicago,  St. 
Paul  and  Minneapolis,  daily. 

Electric  Lighted  and  Steam  Heated  Vestibuled  Trains 
between  Chicago,  Council  Bluffs  and  Omaha,  daily. 

Through  Vestibuled  Sleeping  Oars,  daily,  between  Chi- 
cago, Butte,  Tacoma,  Seattle,  and  Portland,  Ore. 

Solid  Trains  between  Chicago  and  principal  points  In 
Northern  Wisconsin  and  the  Peninsula  of  Michigan. 

Daily  Trains  between  St.  Paul,  Minneapolis  and  Kan- 
sas City  via  the  Hedrick  Route. 

Through  Sleeping  Cars,  daUy,  between  St.  Louis,  St. 
Paul  and  Minneapolis. 

The  finest  Dining  Cars  in  the  World. 

The  best  Sleeping  Cars.  Electric  Beading  Lamps  in 
Berths. 

6,100  miles  of  road  in  Illinois,  Wisconsin,  Northern 
Michigan,  Iowa,  Minnesota,  Missouri,  South  Dakota 
and  North  Dakota. 

Everything  FIrst-Class. 

FIrst-Olass  People  patronize  Flrst-Olass  Lines. 
Ticket  Agents  everywhere  sell  Tickets  over  the  Chi- 
cago, Milwaukee  and  St.  Paul  Rallwav. 


STEAM  HEATING. 

By  one  who  has  paid  for  his  experience,  is  the  title  of  n 
new  book  which  we  have  published,  without  advertise- 
ments, and  bound  in  leatherette,  similar  to  our  "Key  to 
Engineering,"' of  which  we  sold  nearly  2,000  copies.  The 
price  by  mail  is  35  cents.  Stamps  taken.  Ready  for  de- 
livery Nov.  1st.    Please  mention  this  paper. 

Mason  Regulator  Co.,  Boston. 


WATERWORKS  CONTRACT. 

Butler,  Indiana,  lets  a  contract  for  constructing  its 
waterworks,  Oct.  19, 1891. 


SITUATION  WANTED 


As  engineer,  by  a  thoroughly  experienced  and 
reliable  man,  highly  recommended.  Address 
"Steam,"  care  of  The  Ameeican  Enginker,  1302 
Pontiac  Building,  358  Dearborn  street,  Chicago. 


Map  of  thb  United  States. 
A  large,  handsome  map  of  the  United  States,  moun- 
ed  and  suitable  for  ofi^ce  or  home  use,  Is  issued  by 
the  Burlington  route.  Copies  will  be  mailed  to  any 
address  on  receipt  of  13  cents  In  postage  by  P.  H. 
EusTis,  Gen'i  Pasii.  Agent,  0.,  B.  &  Q.  B.  B.,  Chicago,  111, 


NEW!  NEW! 
FOB  MANUTAOTUBEBS. 

Who  wants  to  buy  a  small  new  machine  for  imitation 
and  exploration  in  America.  Sole  machine  in  the  world 
of  first  necessity  for  manufacturers  of  chocolate,  and  pat- 
ented only  in  Europe.  Please  address  offers.  If  possible 
in  German,  to  0.  N.  37850,  care  Rudolf  Mosse,  Berlin,  S. 
W.  (Germany). 


CONTRACTS  OPEN. 


Pumping  Machinery.— Sealed  proposals  will  be  re- 
ceived by  the  Board  of  Water  and  Lighting  Commission- 
ers of  the  city  of  McKeesport,  Pa.,  until  noon  on  the  5th 
day  of  November,  1891,  for  the  furnishing  and  erection 
of  two  (3)  three  million  gallon  horizontal  duplex  direct 
acting,  compound  condensing,  or  non-compound  con- 
densing, rotative  pumping  engines,  of  the  outside  center 
packed  water  plunger  pattern,  for  the  MeKeesport  Water 
Works;  together  with  all  appurtenances  and  connections 
thereto,  as  set  forth  in  the  specifications  for  taid  engines, 
now  In  the  office  of  the  Superintendent  of  Water  Works. 

Said  Board  of  Commissioners  reserve  the  right  to  reject 
any  or  all  proposals. 

Copies  of  specifications  will  be  mailed  upon  application. 
All  proposals  shall  be  endorsed  "Proposals  for  Pumping 
Machinery"  and  directed  to  the  undersigned.  By  order 
of  the  Board.    Jos.  Ecoff,  Superintendent. 


Approaches  to  U.  S.  Court  House,  Etc.— Sealed  pro- 
posals will  be  received  at  the  office  of  the  Supervising 
Architect,  Treasury  Department,  Washington,  D.  C. ,  until 
2  o'clock  p.  m.  on  the  5th  day  of  November,  1891,  for  all 
the  labor  and  materials  required  for  the  approaches  to 
the  U .  S.  Court  House  and  Post  Office,  at  Texarkana,  Ark. 
Texas,  in  accordance  with  the  drawing  and  specification, 
copies  of  which  may  be  had  at  this  office,  or  the  office  of 
the  Superintendent  at  Texarkana,  Ark. ,  'Texas.  Each  bid 
must  be  accompanied  by  a  certified  check  for  a  sum  not 
less  than  3  per  cent,  of  the  amount  of  the  proposal.  The 
Department  will  reject  all  bids  received  after  the  time 
herein  stated  for  opening  the  same ;  also,  bids  which  do 
not  comply  strictly  with  all  the  requirements  of  this  In- 
vitation. Proposals  must  be  inclosed  in  envelopes,  sealed 
and  marked,  "Proposals  for  the  Approaches  to  the  U.  S. 
Court  House  and  Post  Office  building  at  Texarkana,  Ark. , 
Texas,"  and  addressed  to  W.  J.  Edbeooke,  Supervising 
Architect. 


Steam  Ueatmg  Apparatus.— Sealed  proposals  will 
be  received  at  the  oiBce  of  the  Supervising  Architect, 
Treasury  Department,  Washington,  D.  C,  until  3  o'clock 
p.  m.  on  the  26th  day  of  October,  1891,  for  all  the  labor 
and  materials  required  to  remove  the  old  heating  appara- 
tus, and  fix  in  place  complete  a  new  low-pressure,  return 
circulation,  steam-heating  apparatus  for  theU.  S.  Custom 
House  buUdIng  at  Cairo,  Ills.,  In  accordance  with  draw- 
ings and  specifications  copies  of  which  may  be  had  on 
application  at  this  office,  or  the  office  of  the  custodian  of 
the  building  at  Cairo,  Ills.  Each  bid  must  be  accompan- 
ied by  a  certified  check  for  a  sum  not  less  than  2  per  cent, 
of  the  amount  of  the  proposal.  The  department  will  re- 
ject ail  bids  received  after  the  time  herein  stated  for 
opening  the  same;  also,  all  bids  which  do  not  comply 
strictly  with  all  the  requirements  and  meaning  of  this  in- 
vitation. Proposals  must  be  inclosed  in  envelopes,  sealed 
and  marked  -'Proposals  for  the  New  Low-Pressure,  Re- 
turn-Circulation, Steam  Heating  Apparatus  for  the  U.  S. 
Custom  House,  at  Cairo,  Ills. ,  and  addressed  to  W.  J.  Ed- 
BBOOES,  Supervising  Architect. 


United  States  Engineer  Office,  34  West  Congress 
street,  Detroit,  Mich.,  September  19,  1891.  Sealed  pro- 
posals, in  triplicate,  will  be  received  at  this  office  until  2 
o'clock  p.  m.,  October  19,  1891,  and  then  opened:  For 
furnishing  ten  gate  anchorages  for  the  800  feet  .'ock  at 
St.  Mary's  Falls  Canal,  Michigan.  Preference  will  be 
given  to  materials  of  domestic  production  or  manufact, 
ure,  conditions  of  quality  and  price  (import  duties  In- 
cluded) being  equal.  Attention  is  invited  to  Acts  of  Con- 
gress, approved  February  26, 1885,  and  February  23, 1887, 
vol.  23,  page  333,  and  vol.  34,  page  414,  Statutes  at  Large. 
The  government  reserves  the  right  to  reject  any  or  all 
proposals;  also,  to  waive  any  informalities.  For  further 
information  apply  at  this  office.  O.  M.  PoE,  Colonel 
Corps  of  Engineers.  Ryt,  Brig.  General,  U.  S.  A. 
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NEW   TRIPLE   EXPANSION  ENGINES. 


Engravings  of  two  handsome  new  steamers  biuJt 
by  Barclay,  Curie  &  Co.,  Ltd.,  Glasgow,  for  the 
Castle  Mail  Packet  Company,  for  their  South  Afri- 
can business,  have  recently  appeared  in  Engineer- 
ing, from  which  the  accompanying  illustrations  and 
description  of  the  engines  and  steamers  are  taken. 


"Do ONE  C.\stle"  and  "Lismore  Castle"  Engines. 

The  principal  dimensions  of  the  two  new  steamers 
are  as  follows:  Length  over  all,  410  ft.;  breadth  43 
ft.  3  in.;  depth,  31  ft.;  and  the  gross  register  tonnage 
of  each  vessel  is  4050  tons.  They  are  built  beyond 
the  rules  of  Lloyd's  Register,  the  material  used  for 
the  hull  being  Siemens- Martin  steel.  They  are  con- 
structed upon  the  cellular  double-bottom  principle, 
without  any  wells  leading  into  the  hold,  and  thus 
the  maximum  amount  of  safety  is  obtained.  They 
are  divided  into  nine  water-tight  compartments  by 
transverse  bulkheads  from  the  top  of  the  double- 
bottom  to  the  upper  deck,  and  have  two  complete 
steel  water-tight  decks,  in  addition  to  which  they 
have  powerful,  double-acting  duplex  steam  pumps 
connected  with  an  elaborate  system  of  piping,  ex- 
tending to  double- bottom  and  bilges  of  the  cargo 
holds.  These  pumps  may  be  supplied  with  steam 
either  from  the  main  or  donkey  boilers. 

These  steamers  are  to  take  up  what  is  known  as 
the  intermediate  combined  passenger  and  cargo 
service  between  London  and  the  Cape. 

The  lighting  is  by  electricity,  the  plant  having 
been  supjjlied  by  Messrs.  Siemens  Brothers,  while 
the  dynamos  are  driven  by  Allen's  direct  acting 
compound  engines.  The  installation  includes  mast, 
head  and  signal  lights,  diving  and  search  lamps- 
The  engines  work  at  200  revolutions.  Electric  bells 
are  fitted  throughout  the  vessels.  Messrs.  Haslam, 
of  Derby,  have  supplied  refrigerating  engines  to 
give  8000  cubic  feet  of  cold  air,  and  the  eng  nes  are 
connected  to  two  cold  chambers.  Fur  the  auxiliary 
machifery,  winches,  pumps,  windlass,  and  steam 
<^;ftpstans,  tliere  is,  in  each  ship,  a  large  multitubu- 
lar boiler,  with  separate  air  and  circulating  pumjis, 
so  that  all  the  auxiliary  machinery  is  independent 
i>t  the  propelling  engines  and  main  boilers. 

Each  vessel  is  fitted  with  triple-expansion  three- 
crank  engines,  of  which  engravings  are  given  here- 
with. The  diameters  of  cylinders  are  as  follows: 
High-prcssnre,  29J  in.;  intermediate,  iH  in.;  low- 
pressure,  78  in.;  the  stroke  being  lu.  The  work- 
ing prtssnre  is  J  60  lb.  per  square  inch.   The  high- 


pressure  cylinder  is  fitted  with  a  piston  valve  tak- 
ing steam  at  the  middle  and  exhausting  at  both 
ends.  The  intermediate  cylinder  has  the  usual 
double-ported  slide  valve,  and  the  low-pressure 
cylinder  a  double-ported  slide  valve,  Thom's  pat- 
ent, placed  at  the  back  of  the  low-pressure  engine 
and  worked  by  a  strong  cast-steel  lever,  thus  reduc- 
ing the  over-all  lengths  of  the  engines  and  making 
a  very  compact  design.  The  re- 
versing (gear  is  Brown  Brothers' 
steam  and  hydraulic  type,  with 
hand  gear  combined.  The  steam 
supply  is  regulated  by  a  double- 
beat  stop  valve  worked  from  the 
starting  platform,  while  there  is  a 
separate  throttle  valve,  worked  by 
Dunlop's  governor.  The  crank- 
shaft is  built  up  and  arranged  in 
three  separate  and  interchangeable 
pieces  bolted  together. 

The  air,  circulating,  feed,  lilge, 
still,  and  sanitary  pumps,  are  all 
worked  by  levers  driven  off  the 
crosshead  of  the  intermediate  pres- 
sure engine,  and  are  all  arranged  to 
give  easy  access  for  working. 
Besides  these  pumps  there  are  fit- 
ted a  large  pump  and  feed  heater. 
There  is  a  centrifugal  pump  by 
Tangye  for  ballast  tanks,  and  it 
is  also  arranged  to  draw  from  the 
sea  and  discharge  sufficient  water 
through  the  condensers  to  enable 
the  engines  to  run  at  full  speed  in 
the  event  of  the  ordinary  circula- 
ting pump  giving  way.  A  large 
suction  valve  is  also  flttedjto  draw 
water  from  the  bilges  in  the  event 
of  a  leak.  A  duplex  auxiliary 
pumping  engine  is  fitted  to  feed 
the  main  and  donkey  boilers  and 
to  cii-culate  water  in  getting  up 
steam  in  the  main  boilers,  to  sup- 
ply water  for  deck  service,  and 
pump  out  bilges  and  ballast  tanks 
when  the  centrifugal  pump  is  not 
available.  A  Weir's  evaporator  is 
fitted,  to  make  about  14  tons  of  fresh  water  per  day 
for  the  boilers,  and  in  addition  it  has  a  connection 
with  two  large  Chaplin's  distillers  so  arranged  that 


the  steam  evaporated  from  the  sea  water  can  be 
used  as  drinking  water.  Steam  engines  are  fitted 
for  hoisting  ashes  m  each  stokehold. 

Steam  is  supplied  to  the  engine  by  two  steel  mul- 
titubular double-ended  boilers,  each  14  ft.  9  in.  in 
diameter  by  18  ft,  Sin.  long.  There  are  six  Fox's 
corrugated  furnaces  in  each  boiler,  with  a  separate 
combustion  chamber  for  each  furnace.  There  are 
thus  twelve  furnaces  in  all,  each  3  ft.  4  in.  mean  di- 
ameter. 

The  speed  attained  when  running  <'the  lights"  on 
the  Clyde  was  14-4  knots,  the  indicated  horse-power 
being  3250,  and  the  number  of  revolutions  75.  The 
propeller  is  of  steel  with  four  blades,  the  diameter 
being  18  ft.  6  in.  and  the  pitch  21  ft.  0  in. 


THE  STRAIGHT   LINE  INDICATOR. 

The  peculiarity  of  this  indicator  lies  in  the  sim- 
plicity of  its  parallel  motion  and  in  the  auxiliary 
spring,  by  which  it  is  held  up  to  one  working  sur- 
face and  thus  prevents  the  appearance  of  any  back- 


I 

Straight  Line  Engine  Indicator. 

lash.  The  guiding  mechanism  for  the  parallel 
motion  is  placed  as  near  the  fulcrum  as  possible,  to 
obviate  the  great  amount  of  movement  as  found  in 
other  indicators,  and  to  be  where  the  momentum 
will  be  the  least.  For  a  card  of  average  height,  a 
sideways  movement  of  not  more  than  one  eighth  of 
an  inch  is  necessary  to  oblige  the  pencil  to  move  in 
a  straight  line,  and  for  so  slight  a  movement,  very 
little  mechanism  should  be  sufficient. 

The  first  indicator  made  was  subjected  to 
the  test  of  being  run  continuousl.y,  nine  hours  a 
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October  24,  1891. 


day  on  a  high  speed  engine,  forj'over  'a  month,  and 
showed  no  appreciable  wear,  as  what  may  have  been 
was  taken  ou  i  by  the  auxiliary  spring,  and  the  in- 
strument improved,  if   anything,  by  this  usage. 

The  effect  of  the  auxiliary  spring  on  the  main 
spring  is  to  weaken  it.  This  allowance  is  made  in 
numbering  the  spring,  and  the  scale  of  spring 
therefore  is  the  net  resistance  of  the  two  springs. 

The  moving  parts  of  the  instrument  are  the  light- 


est weight  of  any  straight  line  indicator,  and  that 
weight  is  disposed  so  near  the  fulcrum  that  its  little 
movement  makes  the  momentum  very  little  and  es- 
pecially adapts  it  for  the  highest  speeds. 

This  excellent  indicator  is  obtainable  from  the 
well-known  dealers  in  steam  specialties,  Hine  & 
Eobertson,  45  Cortlandt  street.  New  York,  from 
whom  any  further  information  desired  may  readily 
be  obtained. 


WALKER   CABLE-DRIVING  MACHINERY. 


The  accompanying  engraving  affords  an  excellent 
illustration  of  the  driving  machinery  of  one  of  the 
best  cable-railway  power  horses  in  the  country,  be- 
ing that  of  the  Cleveland  (Ohio)  City  Cable  Rail- 
way Co. 

The  interior  view  here  given  shows  the  driving 
machinery,  which  was  built  by  the  celebrated 
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Walker  Manufacturing  Co.,  of  Cleveland,  as  well  as 
tlie  overhead  crane  and  tension  carriages. 

Tliis  driving  macliinery  operates  six  cables,  run- 
ning at  various  speeds:  tliose  at  sixteen  miles  an 
liour  being  driven  by  drums  sixteen  feet  in  diam- 
ter;  a  couple  going  at  a  speed  of  twelve  miles  an 
hour  are  driven  by  fourteen  feet  drums;  and  those 
going  at  the  rate  of  only  six  miles  per  hour,  one 
mile  in  ten  minutes,  are  driven  by  means  of  auxili- 
ary machinery  (also  constructed  by  the  Walker 
Manufacturing  Co.)  which  is  located  some  distance 
from  the  central  station. 

The  design  of  the  auxiliary  machinery  is  similar 
to  the  drums  of  the  driving  plant  and  occupies  a 
space  below  the  surface  of  the  street  about  thirty 
by  ninety  feet,  the  street  being  supported  by  means 
of  steel  I  beams  with  brick  arches  laid  in  cement 
mortar.    The  main  Superior   Street  cable,  at  a 
speed  of  twelve  miles  per  hour,  enters  the  vault, 
thence  with  half  wraps  embraces  two  twelve-foot 
overhanging  driving  drums,  thence    to    an  end 
sheave  in  the  same  vault,  and  by  the  south  track 
tube  returns  to  the  power  station.     The   shafts  of 
the  auxiliary  drums  are  provided  vith  pinions  four 
feet  in  diameter  with  ten-inch  face,  which  engage 
with  gear  wheels  ten  feet  in  dia- 
meter having  the  same  width  ol 
face,  which  are  mounted  on  the 
shafts  of  the  auxiliary  driving 
drums  which  are   also  twelve 
feet  in  diameter,  all  the  shafts 
being  t«n  inches  in  diameter. 
The  initial  drum  shafts  are  also 
provided  with  friction  clutches. 
By  the  arrangement  as  described 
above  the  speed  of  the  auxili- 
ary cable  is  normally  six  miles 
per  hour.    From  the  auxiliary 
drums  the  cable  passes  to  a  ten- 
sion carriage,  with  twelve-foot 
horizontal  sheaves  mounted  on 
an  incline  of  twenty  degrees  in 
the  same  pit.    The  auxiliary  ma- 
chinery  is  mounted  upon  cast 
iron  girder  frames  renting  upon 
brick  foundations,  the  side  sec- 
tion of  the  frames  being  12X14 
ins.  and  provided  with  adjustable 
pedestal  boxes.    All  the  drums 
are  overhanging,  with  struts. 

All  this  machinery  is  driven 
by  two  engines  furnished  by 
Wm.  Wright,  of  Xewburg,  N.  Y.  Each  is  capa- 
ble of  developing  1,500  h.p.  The  two  engines 
are  gf  nerally  running  together,  but  either  of  them 
may  be  made  to  drive  the  entire  plant  alone  if  nec- 
essary. The  cylinders  of  these  engines  are  38x60 
ins.,  and  designed  to  make  65  revolutions  per  min- 
ute. Each  fly-wheel  is  24  ft.  in  diameter,  and 
weighs  125,000  lbs. 

The  steam  is  generated  in  three  420  h.p.  Babcock 
«fe  Wilcox  boilers,  in  which  crude  oil  is  used  for 
fuel,  the  oil  being  delivered  to  the  furnace  in  the 
form  of  a  spray  under  a  pressure  of  from  five  to 
eight  pounds,  and  at  the  burners  it  is  combined 
with  a  small  jet  of  live  steam  from  the  t)oilers. 


THE   WESTON    AUTOMATIC  ENGINE. 


The  accompanying  engravings  give  a  good  idea 
of  the  appearance  and  c  instruction  of  the  Weston 
engine*  for  which  several  points  of  superiority  are 
claimed. 

The  bed  is  made  especially  heavy,  having  interi- 
or ribs  running  across  and  lengthwise  in  sufficient 
number  to  make  it  absolutely  rigid  and  positively 


planed  therein  and  accurately  scraped.  The  cross- 
head  shoe  is  adjustable  to  accommodate  wear  of 
any  magnitude,  and  an  adjustment  will  always  leave 
the  engine  in  correct  alignment,  it  is  said.  The 
main  bearings  have  adjustable  check  pieces  to  take 
up  wear,  and  all  bearings  are  sufficiently  "generous" 
to  satisfy  the  most  radical  advocate  of  large  wear- 
ing surfaces.  The  reciprocating  parts  are  balanced 
by  weights  in  the  crank  discs.  The  cylinder  and 
steam  chest  are  in  one  casting  and  made  from  the 
best  charcoal  iron.  The  piston  is  made  hollow  and 
cast-iron  rings  are  sprung  in  for  packing.  The 
cast-iron  jacket  allows  the  cylinder  to  be  covered 
on  outside  with  mineral  wool  to  prevent  radiation 
of  heat. 

The  valve  (Fig.  4.)  is  a  single  casting,  with  per- 


FiG.  1. — Weston  Automatic  Exginb. 


proof  against  any  springing  tendency,  it  is  main- 
tained.   The  guides  are  a  fixed  portion  of  bed, 
•Built  by  the  Westou  Engine  Co.,  Painted  Post,  N,  Y. 


fectly  parallel  faces,  and  works  steam-tight  between 
its  seat  and  a  heavy  pressure  plate.  The  steam  be- 
ing admitted  to  the  center  port  (see  Fig.  5) ,  acts  in 


•OTTO"   KEEPS  THE  LEAD. 


Schleicher,  Schumm  <fc  Co.,  engineers  and  builders 
of  the  "Otto"  gas  engine,  Philadelphia,  say: 

Our  German  correspondents  inform  us  that  at 
the  Strasburg  Industrial  Exposition,  where  an  un- 
usually large  number  of  gas  engines  of  all  makes 
and  description,  Avere  exhibited,  they  alone  were 
awarded  for  their  "Otto"  gas,  gasoline  and  petrole- 
um engines"  the  highest  diploma  and  gold  medal 
for  superior  design  and  workmanship. 

Second  prizes  were  given  to  Adam,  Beuz,  Buss- 
Sombart  k  Co.,  Hille,  the  Kobers  Iron  Works, 
Escher-Wyss  &,  Co. 

Third  prizes  to  Grob  &,  Co.  (Capitaine  Petroliiiim 
Motor; ,  Korting  and  BilbcLweiller  (PotroJeum  Mo- 
tor.) 


It  is  expected  that  tlierc  will  be  lully  :!,0()0  dogs 
♦■ntered  in  the  Exposition  bench  show.  The  var- 
ious kennel  dubs  propose  to  suppltiuent  the  al- 
ready satisfactory  premium  list  by  a  number  of 
very  handsome  medals. 


Fig.  2.— End  View  ok  We.ston  Automatic  Engine. 
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direction  to  lift  the  pressure  plate  away  from  the 
valve,  which  it  is  prevented  from  doing  by  springs 
which  rest  against  the  end  of  a  set  screw  that  passes 
through  the  steam-chest  cover  and  has  a  hand- 
wheel  on  the  outside.  This  arrangement  admits  of 
spring  the  tension  being  varied  if  found  necessary, 
and  also  allows  the  release  of  pressure  plate  from 
the  valve  when  starting  the  engine,  which  is  an  im- 
portant consideration.  This  arrangement  does  not 
prevent  the  valve  lifting  to  relieve  the  cylinder  of 
water,  the  same  as  an  ordinary  slide  valve.  The 
action  of  the  valve  is  clearly  shown  by  the  cut,  and 


said.  There  is  in  it  a  large  amount  of  packing 
wnich  cannot  be  very  tightly  compressed;  and,  if 
properly  packed,  the  steam  pressing  on  the  gland 
follows  up  the  wear  and  obviates  the  necessity  for 
adjustment,  they  say. 

A  further  advantage,  as  the  builders  claim  is  ob- 
tained by  allowing  clearance  between  glands  and 
body  of  stuffing  box,  so  that  any  wear  of  cross-head 
shoe  will  not  bring  the  piston  rod  to  bear  upon  the 
glands,  the  clearance  allowing  the  rod  to  assume 
any  positton  without  binding  in  the  box. 

The  governor  (Fig.  6)  is  of  that  class  Avhich  has  a 


Fig.  3. — Plan  Vieav  of  Weston  Automatic  Engine. 


gives  four  openings  for  the  admission  of  steam,  the 
length  of  each  being  equally  the  diameter  of  the 
cylinder.  This,  together  with  a  large  travel  and 
ample  ports,  gives,  as  might  be  expected,  a  high 
steam  line  and  a  shariJ  cut-off.  The  exhaust  is 
through  a  double  opening  and  is  attended  with  the 
same  advantages  that  characterize  the  steam  ad- 
mission. 

This  form  of  valve,  when  properly  fitted  up,  will 
keep  tight  for  a  long  time,  acquiring  a  beautiful 
polish  and  working  without  appreciable  friction. 
Wearing  down  by  its  own  weight  does  not  open  a 


laterally  movable  eccentric  surrounding  the  crank- 
shaft of  the  engine,  by  which  the  admission  of 
steam  to  cylinder  is  regulated  through  the  varia- 
tion of  its  throw.  This  variation  is  effected  by  the 
movements  of  centrifugally  acting  weights  con- 
nected by  levers  to  the  eccentric,  while  the  cen- 
trifugal motion  ol  these  weights  is  resisted  by  cen- 
tripetally  acting  springs,  the  free  ends  of  wich  are 
attached  to  the  weight  levers,  the  other  ends  being 


Fig.  4.— Valve. 

eak,  as  in  a  piston-valve,  and,  when  after  long  use, 
leakage  does  occur,  it  is  readily  taken  up  by  the 
adjustable  pieces  which  support  the  pressure  plate. 
These  distance  pieces  are  composed  of  two  wedges, 
fitted  tog:ther,  one  of  which  is  doweled  to  the 
steam-chest  face,  and  has  a  projection  on  the  end 
through  which  a  set  screw  passes  and  enters  the 
other  wedge.  It  is  by  this  screw  that  the  adjust- 
ment for  preventing  leakage  is  made. 

The  piston-rod  stufllng  box,  as  shown  in  Fig.  5,  is 
of  a  novel  design,  and  remarkable  behavior  it  is 


Fig.  5.— Section  Through  Cylindee 

attached  in  an  adjustable  manner  to  fly-wheel. 

With  the  governor  at  rest  the  tension  of  the 
springs  will  hold  the  eccentric  in  position  of  the 
greatest  throw,  but  in  action  the  centrifugal  force 
of  the  weights  moves  the  eccentric  across  the  shaft, 
reducing  its  throw  as  increased  rotary  motion  takes 
place,  until  it  reaches  the  point  where  the  valve 
travel  will  be  in  accordance  with  the  amount  of 
steam  necessary  to  drive  the  load.  It  is  apparent 
that  for  any  nicety  of  regulation,  the  centrifugal 
force  and  the  centripetal  force,  as  supplied  by  the 


weights  and  springs,  should  be  in  equilibrium 
This  is  a  requirement  very  diflQcult  to  meet,  and  a 
farther  complication  arises  from  the  position  of  the 
eccentric  constantly  changing  to  accommodate  the 
variable  loads  thrown  on  the  engine,  thus  requir- 
ing the  spring  and  weights  to  be  in  equilibrium  at 
any  possible  position. 

Centrifugal  force  increasing  in  a  certain  ratio 
maKes  it  necessary  to  attach  springs  to  wheels  at 
points  that  will  increase  the  tension,  as  springs  arc 
distended,  in  same  ratio.  These  points  of  attacfi- 
ment  cannot  be  found  accurately  by  any  method  of 
calculation,  and  consequently 
the  adjustable  attachment 
must  be  resorted  to,  as  the 
Weston  Engine  Co.  point  out. 
This  enables  one,  in  a  very 
short  time,  by  trial,  to  get  the 
position  of  sensitiveness 
.sought.  It  has  been  usual, 
heretofore,  in  this  class  of 
goveriiois,  when  supplied 
with  sensitizing  device  to  ac- 
complisu  adjustment  from 
two  points  of  the  wheel,  dia- 
metrically opposite.  This  ar- 
rangement is  necessarily 
awkward,  as  it  compels  the 
turning  over  of  the  engine 
one-half  revolution  before 
effecting  adjustment,  which 
is  often  almost  impossible; 
ana  adjustment  cannot  be 
made  with  extreme  accuracy, 
as  one  may  be  placed  at  its 
sensitive  point  and  the  other 
sufficiently  misplaced  to 
counterbalance  the  efficiency 
of  the  first.  A  further  disad- 
vantage is  in  the  unequal  ten- 
sion given  to  springs  often 
causing  breakage  of  either 
spring,  from  said  spring  hav- 
ing been  made  to  overcome  an 
undue  proportion  of  the  centrifugal  force. 

An  inspection  of  the  cut  (Fig.  6)  .shows  that  these 
objectionable  features  have  been  overcome  by  an 
arrangement  which  aUows  both  springs  to  have 
their  attachment  to  wheel  on  the  same  side.  This 
admits  of  a  right  and  left  hand  screw,  with  nut  In 
centre,  being  inserted  in  the  two  spring  attachment 
pins,  the  turning  of  which  moves  simultaneously, 
and  an  equal  distance,  the  two  springs  nearer  to, 
or  farther  from,  the  pivotal 
points  of  levers,  thus  accom- 
plishing the  regulation  of 
governor  to  a  degree  equal- 
ing isochronism  if  desired. 

With  a  governor  so  adjusted 
that  the  centrifugal  force  is 
in  exact  equilibrium  with  the 
centripetal  force  the  condi- 
tion is  very  unstable,  and  the 
least  disturbance  resulting 
from  any  variation  of  load, 
speed,  or  friction  of  the  valve 
reciprocating  parts,  will  set 
up  oscillations  of  the  gov- 
ernor weights,  which  will 
swing  rapidly  back  and  forth 
through  their  whole  range, 
and  vary  the  speed  of  the  en- 
gine accordingly.  This  is 
the  condition  known  as  "hun- 
ting," or  "racing."  To  re- 
medy this  well  known  defect 
"dash  pots"  have  been  used 
but  owing  to  their  sluggish, 
ness  and  the  liability  of  the 
liquid  leaking  from  them, 
they  are  a  very  poor  remedy.  Weston  overcomes 
the  difficulty  by  so  arranging  the  weights  with 
relation  to  the  weight  lever  pivots  and  the  points 
of  attachment  to  the  eccentric  that  their  o^vn  inertia 
will  destroy  any  tendency  to  vibration. 

This  governor  has  proven  so  effective,  in  all 
cases  it  is  said  that  the  Weston  Engine  Co.  are  pre- 
pared to  guarantee  a  regulation  within  2  percent,  from 
friction  to  full  load,  and  with  any  change  in  boiler 
pressure  to  a  point  so  low  that  the  engine  must 
take  steam  7-lOths  of  the  stroke  to  do  the  work. 
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Fig.  8  representa  the  connecting  rod,  which  is  a 
steel  forging,  polished  all  over.  The  cross-head 
end  is  constrncted  so  that  brasses  may  be  removed 
without  taking  out  pin.  This  is  accomplished  by 
cutting  out  top  of  rod  and  fitting  on  a  cap  which  is 
held  in  place  by  two  studs,  thus  making  it  fully  as 
rigid  as  a  solid  end.  These  brasses  are  held  tight- 
ly by  the  cap  clamping  them.  They  may  be  filed 
apart  any  amount  to  accoaimodate  ther  fall  range  of 
adjustment.  This  adjustment  is  made  by  loosening 
the  nuts  binding  cap,  and  turning  a  screw  that 
passes  through  the  wedge-shaped  iron  block  fitted 
between  the  brasses  and  rod  butt.  This  screw 
bears  at  one  end  on  the  rod  and  at  the  other 


oil  guard  and  carried  to  bottom  of  bed,  from  which 
it  is  taken  by  channels  in  the  oil  plate,  or  sub-base, 
whichever  is  used,  to  a  general  oil  receptacle,  from 
which  it  can  be  removed  and  filtered. 


THE  ROOTS  PNEUMATIC  SLACK  REMOVER 

The  P.  H.  &  F.  M.  Boots  Company,  ot  Conners- 
ville,  Ind.,  have  a  new  scheme  for  removing  slack. 
And  the  accompanying  illustration  shows  a  plan  of 
their  plant  at  the  mines  of  the  Consolidated  Coal 
and  Mining  Co.,  at  Brashears,  O.,  which  is  a  sample 
01  "the  future  method  by  which  refuse  and  slack 


oughly  tested  and  is  covered  by  letters  patent 
The  new  refuse  and  slack  removing  plant  com- 
prises a  Roots  positive  blast  blower,  and  suitable 
engine  combined  on  same  iron  bed -plate,  with  feed 
attachment  as  shown  in  the  illustration;  also  the 
necessary  length  of  pipe  to  convey  slack  to  the 
dump  or  the  point  of  discharge.  The  hopper  in 
which  the  slack  is  finally  discharged  in  elevator,  is 
connected  with  the  feed  and  the  slack  forced  into 
the  blast  pipe  and  carried  to  its  destination  by 
means  of  the  blast  of  air  from  the  blower.  The 
plant  is  very  simple  to  operate  and  in  cases  where 


Fig.  6. — GoYEKNOR.  (Weston  Engine.) 

against  underside  of  cap  by  the  collar  shown.  A 
continuation  of  the  screw  passes  through  the  cap 
and  has  a  jam  nut  to  lock  it  after  adjustment,  with 
a  portion  sticking  through  the  nut,  having  a  hexa- 
gon cut  thereon,  allowing  the  use  of  a  standard 
wrench  for  the  operation  of  screw,  the  turning  of 
which  will  move  brasses  nearer  to  or  further  from 
the  pin. 

The  crank  end  is  a  box  with  cap,  attached  to  rod 
in  the  manner  shown.  Adjustment  is  made  by  re- 
moval of  a  liner,  or  filing  distance  pieces  on  cap. 


Fig.  8.— Sec  tion  Through  Crank  Shaft, 
and  transported  at  elevators 


Fig.  7.— Weston  Engine  Connecting  Rod 


This  is  made  very  accessible  by  placing  a  door  in 
crank  oil-guard,  throughwhich  wrenches  can  be  in- 
troduced and  adjustment  easily  made,  when  neces- 
sary. 

This  rod  maintains  a  permanent  length.or  so  nearly 
so  that  the  difference  is  inappreciable,  the  variation 
being  only  in  the  amount  one  box  wears  more  than 
the  other.  This  requires  less  clearance  in  the  cyl- 
inder as  the  piston  always  remains  in  the  same  place. 

The  oiling  devices  are  very  complete,  every  bear- 
ing being  oiled  from  stationary  sight-feed  oil  cups, 
and  they  also  can  be  oiled  from  oil-can  while  in  full 
motion.  The  oil  wasting  from  the  boxes  on  the  in- 
side 1«  caught  in  annular  rings  on  sides  of  crank 
discs  provided  for  that  purpose,  while  on  the  ec- 
centric side  a  «nap  ring  Is  sprung  over  crank  shaft 
and  extends  inside  of  eccentric,  which  serves  as  an 
additional  means  of  lubricating  that  i^art,  as  the  oil 
running  to  the  ring  is  thrown  off  hj  centrifugal 
force  and  passes  through  holes  in  the  eccentric  to 
tne  eccentric  strap,  shown  In  Fig.  8. 

Oil  flying  from  cranks  is  caught  by  a  cast-iron 


coal  will  be  elevated 
and  coal  mines. " 

Miners  and  shippers  of  coal,  all  over  the  country, 
feel  a  pressing  need  for  some  method  by  which  the 
slack  coal  at  elevators  and  mines  can  be  moved 
rapidly,  in  large  quantities,  and  at  the  same  time 

more  economically 


than  the  present  or 
old  method  of  haul- 
ing it  by  means  of 
horses  and  carts, 
which  is  expensive; 
and  the  method  hi- 
therto in  vogue  is 
said  to  be  entirely 
"out  of  sight"  when 
compared  with  the 
Roots  i^neumatic  re- 
fuse and  slack  remo- 
ver. 

One  of  the  difficul- 
ties in  perfecting  the  new  device  was  in  getting 
a  reliable  feed  arrangement.  This  has  ultimately 
been  overcome;  and  the  scheme  has  been  thor- 


(Weston  Engine.) 

circumstances  will  permit,  it  can  be  governed  by 
the  man  who  dumps  the  coal  into  the  elevator. 

The  Gallup  (N.  M.)  Coal  Co.,  say  it  -'does  the  bus- 
iness," the  feed  worm  only  feeds  just  as  much  slack 
as  the  blast  will  take  away,  and  it  effects  a  saving  of 
eight  dollars  per  day  over  the  old  style. 

The  Consolidated  Coal  and  Mining  Co.  (the  plan 
of  whose  plant  is  shown  herewith)  also  say  that  the 
Roots  remover  "gives  perfect  satisfaction,"  taking 
care  of  all  their  slack.  And  they  would  not  be 
without  it  for  anything. 

The  Morris  Coal  Co.,  of  Jobs,  O.,  give  some  inter- 
esting details,  saying: 

"We  loaded  yesterday  in  nine  hours  2,156  tons  of 
lump  coal — your  plant  took  care  of  all  the  slack  we 
made.  Had  we  been  haulmg  as  we  used  to  do,  it 
would  have  taken  three  horses  and  four  men  and  I 
doubt  if  they  could  have  kept  it  out  of  the  way. 
The  plant  is  a  saving  to  us  over  the  old  way  of 
handling  it  of  eight  dollars  per  day,  besides  giving 
us  no  trouble  in  waiting  on  the  horses  as  formerly. 
Then  with  a  limited  space  for  slack,  as  we  have 
here,  it  is  just  the  thing — piles  the  slack  much 
higher  than  we  could  have  hauled  it." 


The  Roots  Slack  Remover  (Plan)  at  Brashears,  O. 
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INDIANA    IN  LINE. 

Bro.  Geo.  W.  Kose,  Deputy  Supreme  Chief  Engi- 
neer, Indiana,  (South  Dist.)has  succeeded  in  organ- 
izing the  first  council  in  that  state,  at  Evansville, 
with  fourteen  charter  members.  The  list  is  as  fol- 
lows: 


Geo.  W.  Rose, 
M.  J.  Browning, 
Victor  Harding, 
S.  A.  Williams, 
L.  W.  McCrary, 
V.  B.  Adams, 
Robert  L.  Wiley 
All   men  of  long 


Geo.  D.  Partington, 
Adam  Kline, 
Wm.  P.  Blanchet, 
F.  W.  Lickey, 
S.  F.  Tucker, 
Carlos  D.  Wilson, 
Geo.  Roeder. 
experience.   We  congratulate 


Bro.  Geo.  W.  Rose  upon  his  good  work  for  the  Or- 
der, and  wish  this  council  every  success.  We  hope 
to  hear  from  it  often,  and  take  pleasure  in  wishing 
them  great  success.  We  publish  below  a  report  of 
the  new  council,  as  published  in  the  Evansville 
Journal  of  Sunday  morning,  Oct.  18th. 


Frank  Weidner  of  Welcome  Council  No.  2,  Penn- 
sylvania, was  suspended  for  the  term  of  five  years 
from  Sept.  25th,  1891,  because  of  violation  of  his 
obligation  and  conduct  unbecoming  a  brother  and 
engineer. 

(Signed) 

Jos.  L.  High,  Cor.  Engr.,  Welcome  Council. 
Jas.  Lightfoot,  Gr.  Cor.  Engr.,  State  of  Pa. 


SUPREME  TRUSTEE  APPOINTMENT. 


PoNTAic  Bld'g,  Chicago,  III.,  Oct.  20, 1891. 
To  the  Officers  and  Memhera  of  the  A.  O.  of  S.  E. 

Dear  Brothers: — You  are  hereby  notified  that  1 
have  this  day  appointed  Brother  Frank  S.  Neal  to 
be  Supreme  Trustee  (term  expiring  1895)  in  the 
place  of  Frank  Weidner,  who  has  been  suspended 
from  his  Council.         Yours  fraternally, 

Jeff.  Young,  Jr.,  Supreme  Chief  Engr. 


SUPREME  COUNCIL  OFFICERS. 


Photos  of  the  officers  of  the  Supreme  Council 
taken  at  Syracuse,  N.  Y.,  July  last,  are  ready;  size 
8x10,  price  40  cents  each. 


MRS.    FLORENCE   E.  MAYBRICK. 


The  Chicago  Graphic  publishes  a  portrait  of  Mrs. 
Maybrick  who  Is  now  in  an  English  prison,  having 
barely  escaped  the  gallows,  on  a  conviction  of  hav- 
ing poisoned  her  husband.  The  evidence  was  in- 
conclusive and  there  was  room  for  grave  doubt,  to 
say  the  least;  and  just  for  that  reason  the  insane, 
bulldozing  Justice  Sir  James  Fitzjames  Stephen, 
who  carries  a  number  of  initials  of  Indian  "honors" 
after  his  name,  was  determined  to  secure  a  convic- 
tion. This  mad  judge  is  famous  for  going  against 
the  evidence  simply  to  show  what  he  can  do.  He 
bamboozled  the  jury  to  acquit  a  police  superintend- 
ent in  Warwickshire,  some  time  ago,  who  was  profit- 
ing by  a  gang  of  professional  swindlers,  with  whom 
he  was  in  league,  although  the  evidence  was  "dead" 
against  him.  Thus  when  the  evidence  is  strong  his 
"lordship,"  who  is  an  ardent  admirer  of  Warren 
Hastings,  makes  it  weak,  and  when  the  "proof"  Is 
weak  he  concocts  ingredients  to  make  it  strong — 
to  the  jury.  And  English  juries  look  upon  their 
judges  as  pretty  big  gods,  whom  they  "reverence" 
with  awe,  as  a  rule.  An  Insane  judge  can  sway  the 
minds  of  such  juries  any  way  he  pleases.  Justice 
Stephen  knows  this  as  well  as  anybody,  if  he  is  in- 
sane— in  fact  his  insanity  consists  in  imagining 
himself  "all-powerful"  and  thus  he  convicted  Mrs. 
Maybrick.  According  to  the  Graphic,  and  other 
papers,  Mrs.  Maybrick' s  friends  are  endeavoring  to 
obtain  a  new  trial  for  her.  This  is  merely  waste  of 
time  and  energies,  for  according  to  English  law, 
which  has  become  law  by  "rule  of  court,"  there  can 
be  no  appeal  nor  a  new  trial  in  crirainal  cases  over 
there.  So,  once  convicted  for  a  crime  the 
conviction  stands,  like  the  laws  of  the 
Medes  and  Persians,  unchangeable.  The  only 
way  to  obtain  release  from  the  sentence  (or 
part  of  it)  is  by  "pardon."  And  if  Mrs.  Maybrick's 
friends  want  to  get  her  out  of  jail,  they  must  "move 
heaven  and  earth"  to  get  her  pardoned.  That  may 
appear  ridiculous  when  they  believe  she  is  inno- 
cent, but  it  is  the  law  which  they  must  deal  with. 


FARADAY'S  DISCOVERY. 


Around  the  magnet  Faraday 

Is  sure  that  Volta's  lightnings  play; 

But  how  to  draw  them  from  the  wire! 
He  takes  a  lesson  from  the  heart. 
'Tis  when  we  meet,  'tis  when  we  part, 

Breaks  forth  th'  electric  fire? 

— Clerk  Maxwell. 


GRAHAM    COUNCIL.    FAIRBURY,  ILL. 


A  telegram  from  Fair  bury,  HI.,  says  ttiat  Graham 
Council,  No.  6,  lUirois,  was  organized  on  Wednes- 
day evening,  with  twelve  charter  members.  Su- 
preme Chief  Engineer  Jefferson  Young,  Jr.,  con- 
ducted the  initiatory  and  Installation  proceed- 
ings. 


CONSTITUTES  A 
ENGINEER. 


STATIONARY 


A  correspondent  In  a  recent  number  of  the  Sla- 
tionary  Engineer  s&ya:  "In  answer  to  the  inquiry 
as  to  the  definition  of  stationary  engineer  I  would 
give  this:  'Any  person  capable  of  erecting  and 
running  a  stationary  steam  plant  successfully  and 
safely.'  Some  will  take  exceptions  to  this  answer, 
and  say  it  is  too  strict,  claiming  that  there  are  many 
persons  who  can  run  a  plant  who  are  incapable  of 
erecting  it.  Others  will  say  it  is  too  liberal,  as  it 
would  include  those  handling  plants  in  which  there 
was  no  engine  used. 

"To  the  first  I  would  say  that  I  hold  no  man  is  an 
engineer  who  could  not  have  put  up  the  plant  he 
runs.  To  the  second  I  reply  that  there  are  numc-- 
ous  steam  plants  used  for  heating,  pumping  and 
other  purposes,  where  no  engine  is  used,  which  re- 
quire the  attention  of  persons  equally  qualified  with 
those  who  have  charge  of  plants  using  an  engine, 
and  who  have  an  equal  right  to  the  title  of  station- 
ary engineer. 

"In  a  large  Eastern  city  is  a  firm  who  make  a  bus- 
iness of  manufacturing  machinery  for  steam  plants. 
In  this  same  city  there  lived  a  young  man  whose 
ambition  was  to  become  an  engineer.  With  that 
intention  he  entered  those  shops  as  an  apprentice. 
Step  by  step  he  mastered  each  branch,  including 
several  months  in  the  fireroom.  After  serving  his 
time  in  the  machine  shop,  he  worked  a  year  in  the 
boiler  department,  in  o/der  to  acquaint  himself 
with  boiler  construction.  Having  a  chance  to  take 
charge  of  a  plant  which  he  had  helped  to  erect,  he 
did  so.  Under  his  management  everything  was 
soon  running  smoothly  and  satisfactorily.  He  was 
justly  proud  of  his  plant,  and  took  pride  in  show- 
ing it  to  visitors,  together  with  his  indicator  cards 
and  records  of  engine  and  boiler  tests,  and  when 
Saturday  night  came  he  received  his  wages  with  a 
consciousness  of  having  earned  them. 

"After  having  been  there  over  three  years,  his 
employer,  after  paying  him  on  Saturday  night,  told 
him  that  times  being  dull,  they  would  be  obliged 
to  cut  down  expenses,  and  that  his  salary  must  be 
reduced.  Feeling  that  he  had  been  earning  all 
that  he  had  received,  he  refused  to  take  the  re- 
duced wages,  and  picking  up  his  tools  left  for  good. 
Monday  morning  the  fireman  was  in  his  place  and  a 
new  man  at  the  scoop.  It  was  spring,  and  naviga- 
tion on  the  great  lakes  just  opening,  he  secured  a 
position  on  a  steamer,  and  continued  to  run  uatil 
December  found  them  icebound,  and  laid  up  for 
the  winter  at  Chicago.  He  then  went  Sontti  tnd 
took  a  job  in  the  great  coal  fields  of  Illinois,  run- 
ning an  engine  at  a  mine.  Here  he  staid  until  the 
following  summer,  when,  the  miners  going  out  on  a 
strike,  the  works  were  shut  down  and  he  was  again 
out  of  work. 

"He  then  went  to  San  Francisco,  where  his  love 
for  the  water  induced  him  to  secure  a  position  on  a 
steamer  running  to  different  parts  on  the  coast. 
This  place  he  held  for  four  years,  until  the  vessel 
becoming  nnsei  viceable,  the  owners  laid  her  up.  A 
new  railroad  was  being  built,  and  he  took  a  posi- 
tion as  engineer  on  a  construction  train.  The  road 
being  finished,  he  was  offered  a  job  in  the  shop, 
which  he  accepted.  His  abilities  soon  becoming 
known,  he  was  given  charge  of  the  shops  at  a  salary 
more  liberal  than  he  could  receive  as  an  engineer. 
This  position  he  still  holds. 

"What  would  you  call  him?  If  you  asked  him  he 
would  reply  proudly  that  he  was  an  engineer,  and  I 
think  he  is  right,  and  that  he  is  no  less  an  engineer 
to-day  than  he  was  when  in  charge  of  the  first  plant 
because  he  learned  that  as  a  trade,  and  because  he 
is  competent  to  perform  all  the  duties  of  such  a 
position.  In  contrast  to  this  man,  I  will  write  of 
one  whom  I  met  several  years  ago.  I  stopped  at  a 
mill,  one  of  the  kind  very  common  in  the  timbered 
portion  of  the  Western  and  Southern  States,  a  saw- 
mill with  a  grist  mill  attachment,  where  they  di- 
vided their  time  between  sawing  logs  and  grinding 
corn  for  the  farmers  of  the  surrounding  country. 
In  entering,  the  only  person  that  I  would  have 
taken  for  the  engineer  was  a  boy  of  perhaps  sixteen 
years,  who  was  cutting  slabs  near  the  boiler.  Ask- 
ing him  if  he  were  the  engineer,  he  said: 

"  'No,  that  was  the  engineer  on  that  barrel  near 
the  saw.' 

'•Looking  in  the  direction  indicated  1  saw  the 
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mau  busy  mending  a  vrtnp  lash  for  a  teamster  who 
stood  near,  while  the  sawyer  and  men  were  engaged 
rolling  a  large  white  oak  log  on  the  carriage.  While 
these  preparations  were  going  on,  I  took  a  look 
around  the  mill.  The  engine,  a  plain  slide  valve, 
was  running  slowlj-  and  was  pounding  in  a  way 
that  would  remind  one  of  the  Anvil  Chorus  on  a 
small  scale,  and  steam  was  whistling  from  around 
the  well-fluted  piston  rod.  The  boiler,  which  was 
an  ordinary  two  flue  boiler,  was  in  keeping  with 
the  c  ^ndition  of  the  engine .  The  front  had  a  de- 
sire to  part  company  with  the  rest  of  the  boiler,  but 
was  prevented  from  doing  so  by  two  posts  propped 
against  it.  Water  was  dripping  from  the  gauge 
cocks  and  from  under  the  soft  patches  on  different 
parts  of  the  boiler.  The  steam  gauge  was  in  such  a 
condition  that  I  could  see  no  figures  on  it.  A  place 
in  the  delivery  pipe  from  the  pump  had  evidentlj- 
been  cracked,  and  was  repaired  with  a  piece  of 
leather  bound  on  with  rope,  and  every  stroke  of  the 
pump  served  to  increase  the  general  dampness  of 
the  place. 

"The  engineer,  having  finished  the  whip,  and  the 
log  being  nearly  set.  came  over  to  the  engine,  and 
while  squirting  oil  over  it,  we  engaged  in  a  general 
conversation.  Presently  I  remarked  that  he  had 
been  in  charge  there  a  long  time.  'Yes,'  said  he, 
'I  have  been  here  twelve  years,  and  I  know  every 
joint  in  this  machine  (I  did  not  doubt  that,  for  ev- 
ery joint  was  speaKing  for  itself.)  Yes,  sir,  for 
twelve  years  I  have  stood  at  that  throttle.  In  fact, 
I  have  worn  out  three  throttles  on  her,  so  you  can 
judge  how  much  I  have  pulled  it.  Turning  to  the 
boy  he  said:  "Whoop  her  up,  Jim,  they  have  got 
an  old  butt  cut  on  there  and  we'll  need  more  gas." 

"  'How  much  steam  do  you  usually  carry?" 
asked. 

"WeU,  about  eighty  pounds.  1  don't  know  ex- 
actly, for  the  gauge  ain't  as  good  as  it  used  to  be. 
We  had  a  little  tire  here  two  years  ago  that  burned 
it  some,  so  you  can't  see  the  figures,  but  I  put  that 
big  black  mark  on  it  where  the  eighty  was,  and  I 
tell  Jim  to  keep  her  up  to  that. 

''  'Don't  you  fear  that  she  will  let  go  some  time?'  I 
asked. 

"  'Oh,  no,  a  boiler  can't  bust  if  yoa  keep  plenty 
of  waier  in  it,  and  I  always  see  that  Jim  keeps  two 
gauges  in  her . ' 

"  'Well,  I  suppose  living  out  here,  where  you  see 
so  few  people,  you  must  read  a  good  deal;  do  you 
take  any  mechanical  or  engineer  papers  ? ' 

"  9o,  sir,  no.  I  got  no  use  for  book  learning.  I 
believe  in  learning  everything  by  experience.  Ex- 
perience is  the  best  teacher  in  the  world,  sir.  That 
is  where  I  got  mine,  and  I  don't  take  a  back  seat 
for  any  of  'em.  Book  learning  is  for  them  soft 
fingered  kind  that's  got  gall  enough  to  make  some 
city  man  thinks  he  needs  a  fine- haired  man  to 
stand  in  his  high-toned  engine  room  and  do  noth- 
ing but  boss  the  men  that  do  the  airty  work.  No, 
air,  I  don't  want  no  books  in  mine.' 

"'The  sawyer  now  gives  the  signal  for  more 
speed,  and  telling  Jim  again  to  'WhooiJ  her  up!'  he 
pulls  the  throttle  with  a  jerk,  and  the  engine,  giv- 
ing a  loud  groan  at  such  treatment,  gets  away  at  a 
speed  that  sends  the  saw  flying  into  the  log,  and 
the  bystanders  looking  admirably  on  exclaim:  'My, 
don't  Phe  hum  ! ' 

"  When  the  cut  is  finished  with  steam  cut  down 
at  least  thirty  pounds,  and  the  speed  of  the  engine 
to  less  than  half  of  the  starting  speed,  the  engineer 
turns  to  me  and  says:  '  That's  the  way  we  do  it 
here.  Yon  can't  learn  that  out  of  books,  now,  can 
you  ? '  I  sorrowfully  answer  no,  and  bidding  him 
good-by  I  turn  to  pursue  my  benighted  way. 
People  there  speak  of  him  admiringly  as  the  engi- 
neer. By  courtesy  we  also  call  him  the  engineer. 
Stationary  he  is  as  regards  the  years  iu  which  he 
has  stood  by  this  his  only  engine,  and  stationary  he 
is  and  always  will  be  in  his  ideas.  Is  he  an  engi- 
neer or  not  ?   Echo  answers.  Not." 


The  British  admiralty  claims  to  have  produced  in 
the  new  war  ship  Blake  the  largest,  swiftest  and 
most  powerful  cruiser  in  the  world.  She  has  cost 
1)2,500,000,  and  If  official  hopes  be  con.irmed  she  will 
be  cheap  at  the  price.  8he  Is  guaranteed  to  steam 
twenty-two  knots  an  hour.  Her  boilers  will  devel- 
ope  liO,000  horse-power,  and  she  has  phenomenal 
coal-carrying  capacity. 


OUR  FRIENDS. 


3.-W.   V.  WARFIELD. 


We  here  give  drawing  of  our  friend,  W.  V.  War- 
fleld.  Supreme  Corresponding  Engineer,  A.  0.  of  S. 
E.  This  is  not  a  perfect  likeness  of  the  gentleman, 
but  it  is  the  best  we  could  do,  from  memory,  and  will 
be  readily  recognized  by  his  many  friends.  We 
wrote  to  Bro.  Warfleld,  asking  that  he  would  fur- 
nish us  with  his  photo  and  a  short  sketch  of  his 
life,  but  Billy  is  not  to  be  caught  that  way.  He  an- 
swered politely  by  saying,  "You  don't  get  my  phiz, 
see?"  So  we  had  to  get  out  our  think-tank,  touch 
the  button,  and  the  rest  is  here  presented. 

Brother  Warfield,  or  Billy,  as  he  is  more  familiar- 
ly known,  was  born  somewhere  in  Massachusetts. 
We  cannot  state  just  where,  but  we  do  know  that  he 
went  to  the  front  as  a  soldier,  fought  during  the  en- 
tire war,  as  a  member  of  one  of  the  brave  Massa- 
chusetts regiments,  and  received  a  terrible  wound, 
from  which  he  is  still  suffering  and  for  which  he  re- 
ceives a  liberal  pension.  Brother  Warfleld  has  been 
an  active  member  of  the  American  Order  of  Steam 
Engineers  since  Bay  State  Council  joined  that  Or- 
der in  a  body  in  the  spring  of  '88.  He  held  the 
office  of  Supreme  Corresponding  Engineer  for  two 
terms,  but  was  determined  to  refuse  re-election  at 
the  Supreme  Council  held  in  Philadelphia  in  1890» 
his  reason  for  refusing  renomination  being  that  he 
had  taken  charge  of  the  Board  of  Trade  Building  in 


W.  V.  Wabfield. 


the  city  of  Boston,  and  that  being  in  the  course  of 
erection,  with  everything  to  be  straightened  out, 
he  could  not  devote  the  time  to  official  duties  of  the 
Order. 

Bjo.  Warfleld  was  greatly  missed  at  the  Supreme 
Council  held  last  July  in  Syracuse.  Last  August- 
upon  the  resignation  of  Brother  Neal  from  the  office 
of  Supreme  Corresponding  Engineer,  Brother  War- 
fleld was  urged  to  accept  the  position  again.  His 
answer  came  back:  "I  will  do  anything  to  help  the 
American  Order  of  Steam  Engineers;  put  me  down 
for  that." 

Brother  Warfleld  also  holds  the  position  of  Grand 
Chief  Engineer,  State  of  Massachusetts.  He  is  very 
popular  with  all  the  boys,  is  a  thorough  engineer 
and  a  perfect  gentleman.  We  regret  that  his  bash- 
fulness  has  prevented  us  from  securing  a  much 
better  likeness. 


Bids  for  the  construction  of  the  Government's 
Exposition  building  have  been  opened  in  Washing- 
ton for  the  second  time.  It  was  found  that  there 
were  twenty -six  bidders  altogether.  Contracts  for 
the  construction  of  the  building  have  been  let  to 
four  flrms — three  in  Chicago  and  one  in  Indianapo- 
lis— for  different  parts  of  the  work.  The  aggregate 
amount  of  these  contracts  is  $316,757.  which  is  less 
by  $22,000  than  any  single  bid  for  the  entire  work. 
The  first  batch  of  bids  was  rejected  because  none  of 
them  was  within  the  available  appropriation  of 
$400,000.  Slight  modifications  In  the  plans  were 
made  and  bids  again  called  for  with  the  above  re- 
sult. The  erection  of  the  building  will  begin  at 
onco. 

The  general  jjassenger  agents  of  twenty  of  the 
railroads  entering  Chicago  have  organized  a  special 
association  for  the  determination  of  excursion  rates 
to  the  Exposition  and  for  arranging  facilities  for 
caring  for  tlie  enormous  crowds  of  visitors  to  the 
World's  Pair. 


(.CofyrieAt.) 

LOCALIZATION  AND  REMEDY  OFTROUBLES 
IN    DYNAMOS   OR  MOTORS.-IV. 


ByPROF.FKANCISB.  CbOCKKR  and  DR.S.S.WHBEIiKB. 
Continued  front  fag-e  133. 
v.— NOISE. 

Ist  Cause. —  Vihration  due  to  armature  or  pulley 
being  out  of  balance. 

Symptom. — Strong  vibration  felt  when  hand  is 
placed  on  machine  while  running.  Vibration 
changes  greatly  if  speed  io  changed,  and  sometimes 
almost  disappears  at  certain  speeds. 

REMEDY. — Armature  or  pulley  must  be  perfectly 
balanced  by  securely  attaching  lead  or  other  weight 
on  light  side,  which  can  be  found  by  trial.  The 
easiest  method  of  flnding  in  which  direction  the 
armature  is  out  of  balance  is  to  take  it  out  and  rest 
the  shaft  on  two  parallel  and  horizontal  A-shaped 
metallic  tracks  sufficiently  far  apart  to  allow  arma- 
ture to  go  between  them.  If  the  armature  is  then 
slowly  rolled  back  and  forth,  the  heavy  side  will,  of 
course,  tend  to  turn  downwards.  The  armature  and 
pulley  should  always  be  balanced  separately.  An 
excess  of  weight  on  one  side  of  pulley  and  an  equal 
excess  of  weight  on  opposite  side  of  armature  will 
not  produce  a  balance  while  running,  though  it  may 
appear  to  when  standing  still;  on  the  contrary,  it 
will  give  the  shaft  a  strong  tendency  to  "wobble." 


2ad  Cause. — Armature  striking  pole-pieces. 

Symptom. — Easily  detected  by  placing  the  ear 
near  the  pole-pieces  or  by  examining  armature  to 
see  if  its  surface  is  abraded  at  any  point,  or  by  ex- 
amining each  part  of  the  space  between  armature 
and  fleld,  as  armature  is  slowly  revolved,  to  see  it  at 
any  point  it  touches  or  is  so  close  as  to  be  likely  to 
touch  when  the  machine  is  running.  It  is  unwise 
to  have  a  clearance  of  less  than  one-sixteenth  inch 
full.  Also  turn  armature  by  hand  when  no  current 
is  on  and  note  if  it  sticks  at  any  point. 

REMEDY. — Bind  down  any  wire  or  other  part  of 
armature  that  may  project 'abnormally,  or  flle  out 
pole-pieces  where  armature  strikes. 

3rd  Cause.- — Shaft  collars,  shoulders,  hub  or  edges 
of  pulley  or  belt  rattling  against  bearings. 

Symptom. — Noise  stops  when  shaft  is  pushed 
lengthwise  away  from  one  or  the  other  of  the  bear- 
ings.   (See  Heating  of  the  Bearings,  No.  7.) 

REMEDY.— Shift  collar  or  pulley,  turn  off 
shoulder  on  shaft,  flle  or  turn  off  the  bearing,  move 
pulley  on  shaft  or  straighten  belt  until  they  do  not 
touch  and  noise  ceases. 


4th  Cause, — Rattling  due  to  looseness  ofscreivs  or 
other  parts. 

Symptom. — Close  examination  of  the  bearings, 
shaft,  pulley,  screws,  nuts,  binding  posts,  &o.,  or 
touching  the  machine  while  running,  or  shaking  its 
parts  while  standing  still,  will  usually  show  the 
particular  parts  which  are  loose. 

REMEDY.— Tighten  up  the  loose  parts,  and  be 
careful  to  keep  them  all  in  place  and  properly  set 
up.  It  is  veiy  easy  to  guard  against  the  occurrence 
of  this  trouble,  which  is  very  common,  by  simply 
examining  the  various  screws  and  other  parts  each 
day  before  the  machine  is  started. 


5th  Cause. — Singing  or  hissing  of  brushes  on  com- 
mutator, usually  occasioned  by  rough  or  eccentric 
comnutator  (See  Sparking  at  Commutator,  No.  3), 
or  by  tips  of  brushes  not  being  smooth,  or  the  lay- 
ers  of  a  copper  brush  not  being  held  together  and 
in  place;  with  carbon  brushes,  hissing  will  be 
caused  by  the  use  of  carbon  which  is  gritty  or  too 
hard.  Vertical  carbon  brushes  or  inclined  brushes 
running  backward  are  apt  to  squeak  or  sing. 

Symptom.— Sound  of  high  pitch  and  easily  located 
by  putting  the  ear  near  the  commutator  while  it  is 
running,  and  by  lifting  off  the  brushes  one  at  a 
time. 

REMEDY.— Apply  a  very  little  oil  to  the  commu- 
tator with  the  finger  or  a  rag.  Adjust  brushes  or 
smooth  commutator  by  turning,  filing  or  flue  sand- 
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paper.  Carbon  brushes  are  apt  to  squeak  in  start- 
ing up  or  at  slow  speed.  This  decreases  at  full 
speed,  and  can  usually  be  reduced  by  moistening 
carbon  brush  with  oil,  care  being  taken  not  to  have 
any  drops  or  excess  of  oil. 


6th  Cause. — Flapping  or  pounding  of  belt  joint  or 
lacing  against  pulley. 

Symptom. — Sound  repeated  once  for  each  com- 
plete revolution  of  the  belt,  which  is  much  less  fre- 
quent than  any  other  dynamo  or  motor  sound,  and 
can  be  heard  and  easily  counted. 

REMEDY.— Endless  belt  or  smoother  joint  in  belt. 
A  perfect  joint  and  a  straight,  smooth  belt  are  al- 
ways very  desirable  for  dynamos  and  motors, 

7th  Cause. — Slipping  of  belt  or  pulley  due  to  over- 
load. 

Symptom. — Intermittent  squeaking  noise. 

REMEDY.— Tighten  the  belt,  or  reduce  the  load. 
A  wider  belt  may  be  required. 

8th  Cause. — Humming  of  armature  core  teeth  {if 
any)  as  they  pass  pole-pieces. 

Symptom. — Pure  humming  sound  less  metallic 
than  No.  5. 

REMEDY. — Slope  ends  of  pole-pieces  so  that 
armature  tooth  does  not  pass  edge  of  pole  piece  all 
at  once.  Decrease  the  magnetization  of  the  fields. 
Increase  the  cross  section  or  capacity  of  the  teeth, 
or  reduce  that  of  the  body  of  the  armature. 


LIFE   ON    A   GREAT  SHIP- 

An  article  of  great  interest,  as  well  as  of  consider- 
able length,  recently  appeared  in  the  New  York  Sun 
containing  "unembellished  facts  from  the  various 
departments  of  an  Atlantic  liner,"  and  giviug  "de- 
tails to  astonish  those  who  think  that  an  ocean 
steamer  runs  itself." 

What  Is  of  special  interest  to  the  readers  of  The 
Amekioan  Engineee  is  the  description  of  the  en- 
gine department  and  its  operations:  That  we  here 
give  in  full,  but  the  rest  is  well  worth  summarizing. 
The  City  of  Paris  is  the  great  Atlantic  liner  por- 
trayed. 

On  every  ship  there  are  three  departments — the 
sailing,  or  deck  dei3artment,  the  passenger,  or 
steward's  department,  and  the  engine  department. 
Each  of  these  departments  has  a  crew  of  its  own, 
under  the  personal  supervision  of  a  chief  officer. 
Supreme  over  the  combination  of  all  the  depart- 
ments is  the  captain,  who  is  an  absolute  monarch 
during  the  time  that  his  ship  is  at  sea.  On  the  City 
of  Paris  there  are  eight  officers  besides  the  captain. 
Evei-yone  of  them  holds  a  master's  certificate  is- 
sued by  the  Board  of  Trade  of  Liverpool,  so  that 
there  are  nine  men  on  the  ship  who  are  competent 
to  take  her  in  charge.  The  City  of  Pans  was  adver- 
tised to  sail  from  Liverpool  on  her  latest  voyage  at 
5  o'clock  on  the  afternoon  of  Septemper  2.  The 
first  tender  for  passengers  left  Prince's  landing 
stage  at  3:30  o'colck,  and  the  last  one  at  5  o'clock. 
With  each  tender  was  a  lighter  carrying  passengers' 
baggage-  The  ship  lay  in  the  river  ready  to  sail, 
waiting  only  for  the  tide.  Down  in  the  stoke  holes 
the  coal  trimmers  were  waiting  to  begin  their  seven- 
day-run  between  the  coal  bunkers  and  the  fur- 
naces. Steam  was  up,  and  in  the  engine-room  the 
engineer  on  watch  stood  by  waiting  to  receive  the 
signal  from  the  bridge,  where  already  the  watch 
was  set. 

It  was  7  o'clock  when  the  tide  suited,  and  Cap- 
tain Watkin's  order  to  start  the  engines  was  tele- 
graphed from  the  bridge  to  the  engine-room.  So 
quiet  was  the  start  that  the  people  at  dinner  could 
not  determine  whether  the  ship  was  moving  or  not 
without  watching  the  lights  onshore. 

The  routine  of  the  voyage  was  begun.  The  engine 
department  betook  itself  to  the  driving  of  the  ship 
over  3,200  miles  of  ocean.  The  sailing  department 
prepared  to  see  that  the  shij)  came  to  New  York  in- 
stead of  to  grief.  The  passenger  department  was 
already  devoting  itself  to  the  comfort  of  the  1,132 
passengers. 

The  sailing  department  musters  59  men  and  boys; 
the  passenger  department  158  men,  boys  and 
women;  and  the  engine  department  198  men — in  all 
415.  The  59  men  of  the  sailing  department  are  9 
ofiicers.  28  able  seamen,  2  ordinary  seamen,  12 


quartermasters,  a  bo's'n  and  mate,  carpenter  and 
mate,  and  4  masters-at  arms. 

The  carpenter  is  a  most  important  individual.  He 
has  served  his  time  as  a  carpenter  in  a  shipbuilding 
yard,  and  has  to  keep  all  the  carpenter  work  on  the 
ship  in  good  order.  He  has  charge  of  all  the  pumps 
outside  the  engine  room,  steam  pumps,  the  windlass, 
anchors,  and  anchor  gear,  doors,  hatches,  and  such 
things.  In  case  of  accident  he  is  the  man  who 
makes  the  examination  of  the  ship  and  has  the 
biggest  part  of  the  repairing  to  do.  He  has  one 
mate  to  assist  him. 

THE  ENGINE  DEPABTMENT. 

There  is  a  notion  going  about  that  the  records  of 
ocean  greyhounds  are  broken  somewhere  up  on  the 
bridge,  and  the  man  who  is  generally  credited  with 
doing  the  record  smashing  is  the  captain.  It  is 
certain  that  some  captains  are  as  much  pulled  up 
by  such  an  achievement  on  the  part  of  their  ships 
as  if  the  new  record  was  the  result  of  their  personal 
efforts.  But  if  you  want  to  see  where  records  are 
really  made  you  should  visit  the  engine  roouj.  The 
greasy  fellows  who  stand  around  as  if  they  had 
nothing  whatever  to  interest  them  in  life,  but  are 
really  watching  every  little  bit  of  machinery  to  see 
that  it  does  its  work;  the  good  natured  but  oily 
chief  engineer,  who  knows  every  part  of  his  engine 
so  well  that  he  can  tell  where  he  is  by  the  noise, 
and  those  grimy,  sooty,  white-eyed  chaps  puffing 
along  under  big  baskets  of  coal,  or  jamming  long 
iron  rods  into  furnaces  that  roar  white  hot — these 
are  the  men  who  know  and  can  tell  where  speed  is 
born  and  where  records  grow.  It  is  small  exagger- 
ation to  say  that  they  can  tell  you  in  yards  the  dis- 
tance the  ship  will  make  any  given  minute,  and 
they  know  to  a  nicety  which  is  startling  the  eflEect 
in  feet  and  inches  which  revolutions  of  the  screws 
have  upon  the  speed  of  the  ship.  More  than  that, 
they  know  how  to  make  the  screws  revolve  with 
wonderful  rapidity,  and  they  understand  the  trick 
of  keeping  at  it  fiom  the  minute  they  begin  until 
the  voyage  is  finished. 

In  the  engine  department  of  the  City  of  Paris 
there  are  198  men.  The  ruler  of  the  department  is 
the  chief  engineer,  and  he  has  eighteen  other  engi- 
neers to  assist  him.  Then  there  are  twenty-four 
greasers,  nine  water  tenders,  seventy-two  firemen, 
fifty-four  trimmers,  three  boss  trimmers,  three 
donkey  men,  three  cooks,  three  electricians,  three 
store-keepers,  two  hydrant  engineers,  and  two  re- 
frigerator experts,  commonly  called  beef  stiffeners, 
and  one  clerk  of  the  chief  engineer.  Of  the  eighteen 
engineers,  other  than  the  chief,  three  rank  as 
second,  six  as  third,  six  as  fourth,  and  three  as  fifth 
engineers. 

All  watches  in  the  engine  department  are  four 
hours  long,  and  there  are  no  dog  watches.  The 
men  stand  four  hours  and  are  off  eight  hours,  so 
that  they  stand  the  same  watches  every  day.  There 
is  always  a  second  engineer  in  charge  of  the  engines. 
With  him  are  one  third,  one  foui-th,  and  one  fifth 
engineer.  One  third  and  fourth  engineer  are  al- 
ways on  watch  at  the  stockholes. 

The  City  of  Paris  has  nine  boilers  arranged  in 
groups  of  three,  in  separate  divisions  of  the  ship. 
In  charge  of  each  group  of  boilers  during  a  watch 
is  one  water  tender,  who  is  under  the  supervison  of 
the  second  engineer  on  watch.  Eight  stokers  and 
six  coal  trimmers  tend  the  fires  in  each  set  of  boilers 
during  a  watch,  and  eight  greasers  are  constantly 
employed  oiling  the  big  engines.  One  boss  trimmer 
is  on  duty  during  each  watch. 

The  stokers  are  the  firemen.  The  coal  trimmers 
bring  them  the  coal  from  the  bunkers.  Their  work 
is  hard  and  hot  and  fast,  but  there  are  a  great 
many  very  much  mistaken  notions  about  the  tre- 
mendous hardships  endured  by  the  stokers  of  big 
steamships.  The  stokers  on  the  City  of  Paris  work 
for  four  hours  at  a  stretch,  and  are  off  duty  for 
eight  hours.  They  work  in  a  temperature  of  about 
100°,  but  there  is  a  constant  draught  through  the 
stokeholes  and  coal  bunkers,  and  not  a  mild  draught 
either,  but  a  good,  strong,  healthy  breeze  of  cool, 
fresh  air  forced  down  by  the  giant  fans  in  the  ven- 
tilators on  the  main  deck.  As  a  rule  they  are  men 
who  earn  more  money  and  have  a  better  time  of 
life,  as  they  regard  it,  in  their  business  than  at  any 
other  work  which  they  can  do.  They  earn  their 
money  by  two  weeks'  work,  and  with  it  comes  sup- 
port and  idleness  for  two  other  weeks.  The  Board 
of  Trade  of  Liverpool  has  made  a  scale  by  which 


all  the  ship's  crew  shall  be  fed,  and  the  day  before 
the  ship  goes  to  sea  a  surveyor  comes  on  board  and 
goes  through  ship's  stores  to  see  that  they  comply 
with  the  law. 

A  visit  to  the  engine-room  of  the  City  of  Paris  is 
by  no  means  as  unpleasant  as  some  people  affect  to 
believe.  Just  as  in  the  stokeholes,  there  is  a  con- 
stant, sturdy  breeze  of  fresh,  cool  air,  so  that 
the  temperature  is  much  more  endurable  than  that 
of  many  of  New  York's  summer  days.  The  great 
engines  work  with  remarkaby  little  noise,  and  it  is 
reassuring  to  those  nervous  ones  who  always  have 
more  or  less  dread  of  accident  to  see  the  way  the 
watch  is  kept.  The  eight  greasers  are  constantly 
making  their  rounds,  wiping  a  rod  here,  dropping 
a  little  oil  there,  and  telling  by  simply  feeling  of 
the  swiftly  moving  machinery  whether  it  is  work- 
ing well  or  not.  At  the  big  row  of  steam  gauges, 
and  other  indicators,  where  the  telegraph  dials 
that  connect  with  the  bridge  are,  an  engineer  is  al- 
ways standing,  ready  to  answer  the  least  signal. 

One  of  the  most  interesting  devices  in  the  engine 
room  is  about  the  simplest.  It  is  the  arrangement 
by  which  the  engineers  tell  whether  that  part  of 
the  shaft  which  extends  outside  the  ship's  hold  is 
working  smoothly  or  not.  In  all  twin-screw  ships 
this  runs  through  a  sort  of  tunnel  fastened  to  the 
ship  by  big  brackets.  Of  course,  it  is  impossible  to 
get  at  this  part  of  the  shaft  during  a  voyage.  On 
the  City  of  Paris  this  is  forty  feet  long.  The  engi- 
neers have  rigged  a  little,,  line  tube  along  the  top 
of  the  shaft  which  runs  inside  the  ship,  just  over 
the  shaft.  Water  is  constantly  running  through 
this  tube  in  a  fine  stream.  The  engineer  on  watch 
frequently  tries  the  temperature  of  this  water  with 
his  hand.  If  the  water  were  warm  he  would  know 
at  once  that  something  was  wrong  with  the  work- 
ing of  the  shaft,  and  it  would  be  slowed  down.  If 
that  did  not  remedy  the  trouble  the  engines  on  that 
side  would  be  stopped.  This  device  is  as  perfect  in 
its  working  as  it  is  simple  in  its  construction. 

In  foggy  weather  the  "stand  by"  watch  is  caJled 
on.  These  are  the  men  whose  turn  it  is  to  go  on 
duty  at  the  next  watch.  They  come  to  their  places 
in  the  engine  room  and  "stand  by,"  doing  nothing, 
but  ready  at  any  instant  to  take  hold,  acting  sim- 
ply as  an  emergency  precaution.  The  signals  to 
the  engine  room  from  the  bridge  are  telegraphed 
on  a  dial.  There  is  an  exactly  similar  dial  on  the 
bridge.  To  whatever  signal  the  hand  on  the 
bridge  dial  points  the  dial  in  the  engine-room  also 
points. 

Between  the  starboard  and  port  engine  spaces  is 
a  little  narrow  room,  presided  over  by  the  store- 
keepers. In  it  can  be  found  anything  that  could 
ever  be  needed  for  repairs  to  any  part  of  the  ma- 
chinery— bolts,  nuts,  screws,  rivets,  wire,  steel, iron, 
anything  and  everything  you  can  think  of  pertain- 
ing to  that  business.  There  is  a  little  lathe  and  all 
sorts  of  drills,  and  the  whole  is  a  wonderfully  com- 
plete little  machine  shop.  These  storekeepers  also 
have  charge  of  the  oil  and  waste  used  about  the 
engines  and  of  the  spare  gear. 

The  two  hydraulic  engineers  stand  six  hour 
watches,  watch  and  watch.  They  have  charge  of 
the  hydraulic  engines  which  run  the  steering  gear, 
man  lifts,  of  which  there  are  a  lot  in  the  ship,  der- 
ricks, capstans,  and  refrigerating  apparatus.  The 
three  electricians  have  cnarge  of  the  dynamos  and 
the  lighting  and  ventilation  of  the  ship. 

There  is  one  man  on  board  the  City  of  Paris  for 
whom  life  must  be  one  long  nightmare.  He  is  the 
chief  steward,  who,  under  the  general  supervision 
of  the  purser,  has  charge  of  the  entire  passenger 
department.  He  has  work  to  do  which  makes  men 
gray-haired  while  they  are  yet  young,  and  stoop- 
shouldered  before  they  have  reached  middle  age. 
Everything  that  everybody  wants  to  know  or  do  or 
see,  he  asks  the  chief  steward  about. 

There  are  nineteen  cooks  and  assistants  includ- 
ing scullery  boys  and  vegetable  men.  The  chief 
himself  prepares  all  soups  and  entrees,  and  the  sec- 
ond cook  prepares  the  joints  and  fish.  The  thii-d 
cook  assists  the  chief.  The  chief  cook  of  the  City 
of  Paris  is  a  big,  good-natured  Irishman.  His  pots 
and  pans  shine  like  his  own  face,  and  the  boards 
and  benches  are  as  clean  and  white  as  the  bread 
board  in  your  mother's  kitchen  used  to  be. 

On  the  last  trip  to  New  York  there  were  prepared 
for  the  use  of  the  passengers  18,000  pounds  of  beef, 
5,000  pounds  of  mutton  and  lamb,  1,600  pounds  of 
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veal,  pork,  and  corned  beef;  8,000  pounds  of  sau- 
sage, tripe,  liver,  calves' heads,  calves'  feet,  sweet- 
breads, and  kidneys,  2,000  pounds  of  fresh  flsb, 
8,000  New  York  clams,  12,000  fryiug  osters,  250  tins 
of  jam  and  marmalade,  100  bottles  of  pickles  and 
sauces,  500  pounds  of  coffee,  250  pounds  of  tea,  250 
pounds  of  potted  flsb,  pilchards,  sardines,  salmon, 
and  lobsters;  300  fresh  lobsters,  3,000  pounds  of 
moist  sugar,  GOO  pounds  of  lump  sugar,  20  gallons  of 
syrup,  800  gallons  of  milk,  24  gallons  of  cream,  500 
quarts  of  ice  cream,  500  pounds  of  fresh  butter,  700 
pounds  of  corned  butter,  iand  2,000  pounds  of  salt 
butter;  16  tons  of  potatoes,  5  tons  of  cabbages,  car- 
rots, turnips,  parsnips,  and  so  on;  15,000  eggs,  3 
barrels  of  corned  pork,  1,000  chickens  and  ducks, 
100  turkeys  and  geese,  2,000  grouse,  partridge, 
quail,  and  reed  birds,  and  100  rabbits.  That  was 
part  of  what  536  saloon  passengers  ate  in  their 
seven  days  on  the  ship. 

There  are  four  other  men  in  the  ship's  crew  whose 
work  has  not  yet  been  told  about,  besides  the 
seven  stewardesses,  whose  work  is  practically  the 
.<iSme  as  that  of  the  bedroom  stewards,  except  that 
they  are  not  required  to  stand  watch.  These  four 
are  the  purser,  the  doctor,  the  barber,  and  the 
printer.  The  barber  barbsrs,  aad  does  it  well,  very 
much  as  he  would  on  land,  and  he  has  remarkably 
little  to  say.  The  printer  prints  the  bills  of  fare 
and  little  notices,  and  once  on  each  voyage  he  got 
out  the  City  of  Paris  Gazette,  for  which  the  passdu- 
gers  contribute,  and  they  pay  sixpence  or  a  shill- 
ing, as  It  happens. 

The  doctor  always  has  plenty  to  do.  One  doctor 
in  a  town  of  a  thousand  people  is  sure  to  be  busy 
enough;  and  then,  in  addition  to  all  his  calls,  the 
doctor  has  his  regular  inspections  of  the  ship  to 
make.  You  can  always  tell  the  doctor  by  his  uni- 
form. He  wears  one  gold  stripe  on  his  coat  sleeve 
on  a  red  velvet  band. 

The  purser  is  one  of  the  most  important  officers 
on  the  ship,  and  he  has  all  sorts  of  things  to  do. 
He  Is  in  charge  of  the  passenger  department  ana 
all  stores,  and  signs  all  requisitions  with  the  chief 
steward.  He  is  the  financial  agent  of  the  owners 
aboard  ship. 

HOW    IT   IS  DONE. 

lu  Hine  Robertson's  straight  line  indicator 
the  parallel  motion  is  accomplished  by  two  rocking 
surfaces,  one  attached  to  an  upright,  and  the  other 
permanently  fixed  on  the  pencil  arm.  The  one  on 
the  upright  is  made  circular,  and  the  other  of  such 
form  that  when  the  lever  rises  and  falls,  these  two 
guiding  surfaces  roil  together  for  a  very  slight  dis- 
tance and  cause  the  pencil  to  move  in  a  perfectly 
straight  line  throughout  its  full  i-ange.  All  that  is 
required  of  the  auxiliary  spring  is  to  give  it  suffi- 
cient tension  to  keep  these  guiding  surfaces  in  con- 
tact while  the  instrument  is  running.  This  may  be 
determined  by  turning  on  steam  while  the  drum  is 
stationary  and  noting  if  the  pencil  traverses  the 
same  vertical  line.  This  spring  Is  intended  al.so  to 
take  up  all  play  that  may  ever  appear  in  the  joints 
and  oblige  the  pencil  to  always  follow  in  the  same 
path. 


CORRESPONDENCE. 


STRONG  TESTIMONIAL. 

In  addition  to  testimonials  which  we  have  alrea- 
dy published,  the  Consolidated  Coal  and  Mininj,-^  Co. 
say  (in  a  letter  to  the  P.  H.  &  F.  M.  Roots  Co.): 

"It  fills  a 'long  felt  want,' being  just  the  proper 
thing.  The  difference  in  the  cost  to  us  between 
handling  our  slack  with  jour  remover  and  the  old 
way,  viz:  with  slack  cars  and  horses,  is  from  five  to 
seven  dollars  for  every  day  we  run  our  works,  in 
favor  of  your  apparatus.  We  are  very  much  pleased 
with  the  re.sult8  from  this  plant  and  would  not  be 
without  it." 


The  savants  and  historians  of  Italy  are  now  deep- 
ly interesting  themselves  in  the  question  of  Colum- 
bus' real  birthplace.  Five  or  six  places  besides 
Genoa  claim  the  honor,  and  among  them  is  Bettola. 
It  is  reported  that  proofs  have  lately  been  discov- 
ered establishing  Bettola's  claim,  and  that  the  town 
will  erect  a  monument  to  Columbus  at  once  and  in- 
tends to  send  an  envoy  to  the  World's  Fair  with 
these  proofs  and  other  historical  documents  of  in- 
terest. 


Reliable  Testing  Machines. 
Editor,  American  Engineer: 

We  have  just  completed,  and  have  at  our  factory 
for  exhibition  for  a  few  days,  in  operation,  a  large 
vertical  screw  power  testing  machine  arranged  with 
two  movable  cross-heads  for  quick  adjustment  for 
testing  long  and  short  specimens  by  tensile 
strength. 

It  will  test  by  tensile  strains,  specimens  from  10 
ft  down  to  6 in.  long;  transverse  specimens  from 
18  ft.  to  1  ft.;  compression  specimens  from  12ft. 
down. 

The  machine  is  designed  especially  at  our  works, 
and  built  for  the  School  of  Practical  Science, 
Toronto,  Canada.  Should  you,  or  any  of  your 
readers,  like  to  see  this  machine,  would  be  glad  to 
have  you  call  at  our  works,  9th  and  Master  Sts.  Ask 
for  Mr.  0.  E.  Buzby,  Snperintendent. 

Yours  truly, 
RiEHLE  Beds.  Testing  Machine  Co. 


Who  Can  Expound  These  Cards? 

Editor.  American  Engineer: 

I  have  an  Armington&  Sims  engine.  These  cards 
I  took  a  few  days  ago. 

What  is  the  matter? 


Will  some  engineer  kindly  enlighten  me? 
I  have  tried  everything  to  fix  up  the  engine. 

Sub. 

Where  is  It? 
Editor,  American  Engineer: 

Five  dollars  reward  will  be  paid  for  the  discovery 
of  any  information  that  will  lead  to  the  discovery  of 
a  new  branch  of  the  N.  A.  S.  E.,  said  to  be  located 
in  Buffalo,  N.  Y.  The  last  it  was  heard  from  Mr. 
Nick  Kelley  had  it  in  his  mouth,  taking  it  to  Omaha 
and  from  the  best  information  obtainable,  he  bleAV 
it  into  the  (Soup)  Convention  with  a  lot  of  other 
funny  fables  that  he  is  noted  for  telling.  I  hear 
that  Mr.  Kelley  said  a  great  many  things  in  a  "brag- 
ging way,"  to  make  the  assembled  Convention  feel 
good  at  Omaha;  but  he  cannot  bo  blamed,  because 
he  "kissed  the  blarney  stone"  sometime  ago  and  it 
has  been  in  his  system  ever  since. 

O.  Maha. 


Calculating  Water  in  Cylinder. 
Editor ,  American  Engineer: 

In  reply  to  inquiry,  would  say  that  a  simple  rule 
for  calculating  the  number  of  United  States  gallons 
contained  in  any  cylinder  one  foot  long  is  (1)  to 
double  the  diameter  and  (2)  then  square  the  double, 
then  (3)  point  off  the  two  right  hand  figures;  that 
is,  the  result  is  so  many  hundreths.    Horo  is  an  ex- 


ample for  a  10  inch  pipe:  10x2  =  20;  20X20=400; 
and  400  hundredths  =  4.00;  that  is,  there  are  four 
gallons  in  a  cylinder  1'  long  and  l1)  diameter. 
This  rule  is  near  enough  for  all  practical  purposess, 
being  only  .02  less  than  the  actual  measurement, 
and  the  engineers  will  find  it  a  great  short  cut 
when  doing  this  kind  of  work. 

Jekby  Leahey,  .Ir. 

"Man's  Inhumanity  to  Man." 

Editor,  American  Engineer: 

I  have  either  read  or  heard  it  said,  that  the  cause 
of  all  our  trouble  (and  principally  our  labor  trouble) 
is  "man's  inhumanity  to  man."  I  think  of  this 
often  and  when  I  hear  of  the  Supreme  Council  of 
the  A.  0.  of  S.  E.  passing  resolutions  that  will  be  a 
great  benefit  to  our  Order  and  to  every  member 
thereof,  not  meeting  Avith  the  approval  of  every 
member  of  subordinate  councils;  and  when  I  hear 
how  these  resolutions,  which  are  for  the  great  good 
of  the  Order,  are  being  attacked  with  monkey 
wrenches,  hammers,  chisels,  oil  cans,  starting  bars, 
anything  and  everything  to  defeat  tbe  purpose  of 
the  resolution — do  you  ask  me  whj?  Well,  in  plain 
English,  I  answer,  because  they  think  some  one 
other  than  themselves  is  going  to  make  some  boodle^ 
This  is  my  opinion  and  in  connection  with  this  I 
■would  tell  you  a  little  story. 

In  the  winter  of  '69  there  were  a  number  of  stone 
cutters  working  on  the  Detroit  city  hall 
(it  was  in  course  of  erection)  and  one  am- 
ong them,  whom  we  will  call  Sandy,  sug- 
gested that  a  lot  of  them  go  in  together 
and  buy  a  carload  of  hard  coal  right  from 
the  mine.  They  could  get  it  here  and 
have  it  delivered  for  about  $2  per  ton, 
whereas  it  would  cost,  at  the  local  coal 
dealer's,  $4  per  ton.  A  good  idea,  Sandy, 
we  will  all  go  in.  So  Sandy  took  the 
names  of  about  twenty-five,  who  all  want- 
ed from  three  to  five  tons  each.  This  was 
about  the  middle  of  the  month.  They 
all  got  their  pay  on  the  10th  of  the  mouth. 
Now,  between  the  time  the  names  were 
taken  and  pay-day,  Tom  goes  up  to  Jack 
and  says:  "Jack,  what  do  you  think 
about  Sandy's  coal  scheme?"  "I  don't 
know  "  says  Jack,  "what  do  you  think  of 
it,  Tom?"  "Well,  I  think  he  is  scheming 
to  get  his  own  coal  for  nothing  and  make 
some  money  besides.  You  know  he  is  a 
sharp  one,  that  same  Sandy."  "I  begin 
to  think  he  is,  Tom,  but  if  that  is  his 
dodge  he  will  get  none  of  my  money.'' 
Good-bye,  coal.  I  would  sooner  go  and 
pay  $4  a  ton  at  the  coal  yards  here  than 
let  him  get  any  bulge  on  me.  I  am  too 
smart  for  that,  you  know;  I  don't  see  why 
1  didn't  think  of  that  before." 

This  flame,  once  started,  grew  rapidly 
all  unbeknown  to  Sandy,  who,  when  the 
10th  came,  started  around  to  collect;  but 
out  of  about  twenty-five  names,  only  five  had 
the  courage  to  trust  Sandy  with  a  few  dollars. 
Each  one  had  some  excuse;  one  had  a  sick 
wife;  another  had  some  relatives  visiting  him; 
another  expected  to  go  away;  and  you  would 
bo  surprised  at  the  paltry  excuses  they  offered, 
instead  of  saying  out,  like  men,  "I  cannot  trust 
you,  Sandy."  But  it  was  not  long  until  Sandy 
heard  the  whole  story,  and  then  some  said  they 
were  sorry;  some  said  they  were  fools;  but  they  all 
had  to  pay  $i  per  ton  for  coal  that  winter. 

Here  I  fancy,  it  looks  a  little  like  "man's  iuhu- 
manity  to  man.  and  so  I  thought  it  was  when  cer- 
tain members  of  the  A.  0.  of  S.  E.  tried  to  sit  down 
on  resolutions  passed  for  their  benefit. 

Not  wishing  to  take  up  any  more  of  your  valua- 
ble space,  if  this  gets  in,  I  am, 

Respectfully,  Tom  Kit. 

p.  8.— I  am,  by-the-bye,  very  glad  to  see  men  like 
Rob  t  Forsyth,  Jefferson  Young,  Jr.,  and  others, 
all  good  and  true  men,  at  the  throttle  valve  and 
stokehole  of  The  American  Engineer. 


The  Hidalgo  and  Northwestern  Railroad  Com- 
pany, which  is  the  principal  transportation  agency 
in  northern  and  northwestern  Mexico,  has  notified 
the  Exposition  officials  that  it  will  make  no  freight 
charges  on  articles  sent  to  the  Exposition  at  Chi- 
cago. 
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t^ftiertc^n  Guilty  ee^ 


October  24,  |  1891. 


THE  WOMEN'S  DEPARTMENT. 


ILLINOIS  WOMEN'S    EXPOSITION  BOARD. 


Office  of  the  Illinois  Women'  Exposition  Board. 

Chicago.  October  19,  189]. 

Kditrens  The  American  Engineer: 

Will  you  be  so  kind  as  to  insert  in  your  paper  the 
folio  ning  brief  address  which  will  explain  itself, 
and  mail  to  the  secretary  a  copy  containing  it: 

Feancis  B.  Phillips,  Pres. 
Maey  Callahan,  Sec  y. 

The  Illinois  Woman's  Exposition  Board  is  charged 
with  the  duty  of  preparing  for  the  World's  Colum- 
bian Exposition  an  exhibit  representing  the  indus- 
tries of  the  women  of  this  State.  In  order  to  set 
about  this  work  intelligently  and  presecute  it  thor- 
oughly the  Board  needs  the  fullest  possible  inform- 
ation in  regard  to  the  part  now  being  taken  by 
women  in  the  industries  of  Illinois.  Every  woman 
in  the  State  who  is  engaged  in  any  profession, 
craft,  or  other  industry,  is  earnestly  requested  to 
send  her  name,  address  and  occupation  to  this 
Board.  With  this  data  the  Board  would  be  best 
able  to  plan  the  exhibit  and  reach  the  possible  ex- 
hibitors. 


ENCOURAGEMENT  FOR  WOMEN  WORKERS. 


Twenty-eight  States  were  represented  at  Thurs- 
day's sessions  of  the  National  Woman's  Congress,  at 
Grand  Eapids,  Mich.,  last  week,  Mrs.  H,  T.  L.  Wol- 
cott.  President  of  the  Committee  on  Science,  re- 
ported that  during  the  year  unusual  progress  had 
been  made  by  women  in  medicine,  surgery,  the  law, 
higher  mathematics,  and  astronomy.  In  the  after- 
noon Mrs.  Maude  Howe  Elliot  presented  a  paper  on 
"Some  American  Artists."  Mrs.  Ellen  H.  Dedriech 
discussed  "Women  in  Africa,"  and  the  session  end- 
ed with  a  medical  symposium  on  la  grippe,  led  by 
Dr.  Mark,  of  Baltimore.  In  the  evening  Mrs.  Julia 
Ward  Howe  addressed  the  congress  on  "Aliens  in 
America,"  and  Mrs.  Colby  recited  "The  Kesults  of 
Woman  SuflErage  in  "Wyoming." 


IN  MEMORIAM. 


BY  ELIZA  ALLISON  PABK. 

A  hand  upon  the  throttle  and  an  eye  upon  the 
road 

Where  the  dire  disaster  waited,  while  their  young 

hearts  throbbed  and  glowed 
With  the  music  and  the  mystery  of  all  life's  gladdest 

things. 

Little  thinking  of  the  nearness  of  a  "harp"  with 

golden  strings. 
A  rusn— a  crash — then  silence,  for  death  had  'gulfed 

them  all. 

Had  clasped  them  close  and  held  them  in  his  dread- 
ful, awful  pall. 

We  stand  with  heads  uncovered,  reverently  beside 
our  dead, 

Grief  measures  all  our  depth,  alas!  in  their  silent, 
narrow  bed. 


OOING   TO  HOUSEKEEPING, 

To  some  the  beginning  of  their  housekeeping  is 
the  beginning  of  an  era  of  delight  and  ever-increas- 
ing happiness.  To  others  it  is  the  beginning  of  an 
era  of  pain,  vexation  and  disappointment.  Every- 
thing depends  on  the  preparation  that  precedes  it 
says  the  Christian  at  Worl<.  The  young  woman 
who  has  been  made  familiar  with  the  various  duties 
and  demands  made  upon  the  housewife,  who  has 
beea  in  the  habit  of  taking  the  care  from  her 
mother's  shoulders  or  sharing  the  burden  of  it,  will 
enjoy  having  a  house  and  home  of  her  own,  and 
managing  it  in  all  its  details.  Kecalling  her 
mother's  methods,  she  will  gradually  perfect  her 
own  and  adapt  them  to  the  exigencies  of  her  situa- 
tion. 

The  young  woman  without  this  preparation  will 
find  herself  plunged  into  a  sea  of  troubles.  If  she 
has  servants  her  trouble  will  be  increased  rather 
than  diminished,  for  she  is  not  only  at  the  mercy  of 
her  own  ignorance  and  incapacity,  but  also  at  the 
mercy  of  her  servants,  who  will  be  yery  far  above 
the  average  if  they  do  not  take  advantage  of  herde- 
llciencies  to  slight  their  work  and  waste  as  much  as 
they  earn.    Then,  again,  a  home  that  is  in  fact  pre- 


sided over  by  the  servants  is  a  very  unsatisfactory 
place,  as  much  so  to  its  nominal  mistress  as  to  its 
masculine  head. 

The  sufferings  women  untaught  in  domestic  af- 
fairs often  undergo  in  making  expert  housekeepers 
are  very  great.  The  routine  that  must  be  observed, 
the  drudgery  that  must  be  done,  the  habits  that 
must  be  broken,  and  the  habits  that  must  be  formed 
— these  make  life  a  burden,  and  for  the  time  dim 
affection  and  hope.  The  romance  of  married  life 
dies  out  under  the  monotony  of  three  meals  a  day 
with  the  inevitable  dish-washing  accompany- 
ing them,  of  perpetual  sweeping  and  clean- 
ing and  renewing;  but  when  the  burden  is 
taken  up  and  borne  with  cheerfulness  and  positive 
gladness,  then  it  ceases  to  be  a  burden,  and  love 
makes  it  light. 

It  can  not  be  that  mothers  who  require  no  help 
from  their  daughters  in  household  matters,  and  who 
ijermit  them  to  grow  up  in  ignorance  of  the  meth- 
ods and  processes  every  housekeeper  should  be 
practically  familiar  with,  are  doing  their  duty.  They 
owe  it  to  themselves,  to  their  daughters,  to  the  men 
who  are  to  be  the  husbands  of  their  daughters  and 
to  their  grandchildren,  to  see  to  it  that  domestic 
training  in  their  families  is  thorough  and  practical. 


A    DECIDED    INCREASE    IN    THE  NUMBER 
OF   PRETTY  WOMEN. 


"Yes,  she's  decidedly  pretty;  but  not  half  so  pret- 
ty as  her  mother  was  at  her  age!"  How  often  do 
we  bear  this  remark  when  we  venture  to  praise 
some  beauty  of  the  present  day  in  the  hearing  of 
any  one  of  an  older  generation .  It  suggests  an  im- 
portant question — whether  the  standard  of  beauty 
IS  changing;  and,  if  so,  whether  women  are  more 
or  less  beautiful  than  they  used  to  be.  This  is  a 
question  which  may,  happily,  be  answered  to  the 
entire  satisfaction  of  the  present  generation.  There 
can  be  no  reasonable  doubt  that  there  is  greater 
beauty  now  and  more  of  it  than  at  any  previous 
time. 

No  ANoman  has  been  more  celebrated  for  her 
beauty  than  Mary,  Queen  of  Scots;  but  if  she  were 
to  walk  unannounced  into  a  London  drawing-room 
to-day  it  is  doubtful  if  she  would  cause  much  re- 
mark. No  doubt  she  would  still  retain  the  power  of 
captivating  people  with  her  charms,  but  she  would 
no  longer  bewitch  them  by  her  face.  It  is  true  we 
can  hardly  realize  what  Mary  was  like;  we  are  not 
even  sure  of  the  color  of  her  hair  or  her  eyes.  The 
various  authentic  portraits  of  her  are  strangely  dis- 
similar. They  only  agree  in  this:  That  they  all 
show  us  a  face  which  disappoints  us. 

As  we  are  not  satisfied  with  a  degree  of  beauty 
which  was  enough  for  Mary's  contemporaries — 
which  sent  the  men  of  her  day  off  their  heads  and 
filled  her  cousin,  Elizabeth,  with  deadly  jealousy — 
the  inference  is  that  the  standard  of  beauty  has 
risen;  and  the  rise  has  probably  been  gradual  and 
con  tant,  each  generation  making  a  certain  advance 
on  its  predecessor.  One  can  hardly  resist  a  conclu- 
sion of  this  kind  after  looking  over  a  collection  of 
portraits  of  a  single  family  for  three  or  four  centur- 
ies, such  as  one  may  see  in  any  large,  old  country 
house.  The  further  back  we  go  the  plainer  the  an- 
cestors become;  and  if  we  begin  with  the  earliest 
and  trace  them  down  to  the  present  time  we  find 
them  steadily  improving  as  we  advance. 

It  may  be  said  that  this  is  the  fault  of  the  old 
painters,  who  did  not  know  how  to  make  good  like- 
nesses. But  no  one  has  ever  looked  at  Holbein's 
portraits  of  Henry  VIII,  full  ot  life  and  character  as 
they  are,  without  feeling  that  the  real  Henry  stands 
before  him.  And  if  Holbein  can  give  us  such  a  life- 
like representation  of  Henry,  can  he  be  incompetent 
to  give  us  an  idea  of  Anne  Boleyn?  Yet  the  beauty 
of  Anne  Boleyn,  as  Holbein  representsilt— the  fatal 
beauty  which  lured  Henry  from  his  allegiance  to 
Catherine — is  certainly  not  what  we  should  rave 
about  now. 

There  is  considerable  advance  in  general  beauty 
when  we  pass  on  to  the  portraits  of  the  next  century. 
The  ladies  of  the  reign  of  Charles  I.,  as  painted  by 
Vandyck,  are  about  the  first  who  are  really  pretty 
according  to  our  ideas,  though  the  delicate  flattery 
of  the  artist  in  trying  to  give  them  all  a  resemblance 
to  Henrietta  Maria  raakes  them  look  a  little  monot- 
onous. One  cannot  help  wondering,  by  the  way, 
what  has  become  of  the  wonderful  pearls  which, 


from  the  Queen  downward,  they  were  all  in  th^ 
habit  of  wearing  around  their  necks  and  in  their 
ears. 

Judging  from  their  portraits  the  ladies  of  the 
Restoration  period  must  have  been  at  least  as  pretty 
as  their  mothers,  with  more  variety  about  their 
style;  the  points  in  which  they  most  resemble  each 
other  being  a  softness  and  sensuousness,  due  to  a 
not  unnatural  rebound  when  the  strain  of  Puritan 
primness  was  suddenly  removed. 

One's  first  impression  on  visiting  a  collection  of 
Reynoldses  and  Gainesboroughs  is  that  all  the 
women  of  that  time  must  have  been  lovely  and  the 
painters  lucky  to  get  such  subjects.  One's  second 
impression,  however,  is  apt  to  be  that  the  sisters 
were  lucky  to  have  such  painters,  for  the  real  at- 
traction is  more  often  in  the  pictures  than  in  the 
faces.  Not  that  there  are  notplenty  of  beautiful  faces 
among  them,  but  that  beauty  is  by  no  means  uni- 
versal, and,  further,  that  there  is  no  beauty  on  the 
canvasses  of  last  century  which  could  not  be  easily 
matched  to-day. 

As  to  beauty  in  the  present  day,  It  is  quite  un- 
necessary to  speak.  No  one  who  keeps  his  eyes 
open  can  fail  to  be  struck  by  it.  It  is  not  merely 
that  there  are  more  beauties  of  the  first  order  than 
there  seem  ever  to  have  been  before,  but  that 
beauty  has  become  so  general.  Any  one  who  wishes 
to  test  this  has  only  to  take  his  stand  and  watch  the 
.stream  of  life  rolling  past  him  in  carriages  and  on 
foot;  and  if  he  does  not  see  in  one  afternoon  more 
pretty  faces  than  in  all  the  Eeynoldses  and  Gains- 
boroughs  he  knows,  he  will  be  unfortunate.  In- 
deed, it  is  hardly  possible  to  deny  that  in  this  mat- 
ter of  beauty  at  least  our  age  has  gone  a  good  deal 
ahead  of  its  predecessors. —  Cincinnati  Commercial 
Gazette. 


THE    REAL  SECRET   OF  YOUTH 


As  an  explanation  why  certain  women  "continue 
to  be  fresh  and  beautiful,"  a  respectable  contempo- 
rary says: — 

People  are  apt  to  attribute  haggard  looks  to  men- 
tal activity,  and  to  counsel  repose  and  tranquility 
as  a  cosmetic. 

To  the  thoughtful  traveler,  the  falsity  of  this 
theory  is  obvious.  It  is  in  the  country  village, 
where  the  church  meeting  is  the  theatre,  the  mail 
the  excitement,  the  days  weeks,  and  one  can  hear 
the  cows  breathe  in  the  deathly  stillness  that  the 
greatest  number  of  sunken  cheeks,  wrinkled  brows, 
leaden  complexions,  and  lifeless  expressions  are  to 
be  seen  among  the  women  yet  in  their  thirties.  In 
the  seething  metropolis,  living  three  lives  and  en- 
joying two,  are  to  be  found  scores  of  women — 
mothers  or  perhaps  grandmother — possessing  all 
the  vitality,  freshness,  and  much  of  the  bloom  of 
early  youth. 

The  fact  is,  says  a  writer  in  the  New  York  World, 
it  is  not  activity,  but  drowsiness,  the  presence  of 
sleeping  or  dead  thought  in  the  soul  that  is  aging . 
Unvaried  scenes,  the  repetition  to-morrow  of  to- 
day, to-day  of  yesterday,  this  week  of  the  preceding 
one,  the  ability  to  calculate  exactly  what  each 
neighbor  is  doing  at  each  hour  of  the  day— the  in- 
evitable clock-like  routine  of  conception,  the  monot- 
ony of  existence,  the  utter  weariness  of  an  empty 
think-tank,  that  saps  the  vernal  springs  of  life  and 
creates  decay  in  the  face. 

Past  grief,  old  angers,  revenges,  even  past  pleas- 
ures constantly  dwelt  upon — all  dead,  decaying,  or 
decayed  thought — make  a  sepulcher  of  the  soul,  a 
cemetery  of  the  body,  and  a  weather-beaten  monu- 
ment of  the  face.   This  is  age. 

The  women  who  never  grow  old  are  the  student 
women — those  who  daily  drink  in  new  chyle  through 
memorizing,  thoroughly  analyzing,  and  perfectly 
assimilating  subjects  apart  from  themselves.  Study 
is  development — is  eternal  youth.  The  student 
woman  who  makes  wise  use  of  her  acquisitions  has 
no  time  to  corrugate  her  brow  with  dread  thought 
of  the  beauty-destroyer  leaping  fast  behind  her. 
Not  considered  nor  invited.  Old  Age  keeps  his  dist- 
ance. 

Brain  culture,  based  on  noble  motive,  means  eym  - 
pathy,  heart  gentleness,  charity,  graciousness,  en 
largement  of  sense,  feeling,  power. 

Such  a  being  cannot  become  a  fossil.  She  has 
found  the  elixir  of  life,  the  fountain  of  eternal 
youth. 


OOTOBBR  34,  1891. 
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PRESERVING   THE  COMPLEXION 


A  great  deal  cau  be  done  towards  liaviugaflne 
and  smootti  complexion,  by  a  systematic  treatment 
of  rubbing,  says  The  Ladies'  Home  Jotirnal.  A  fine 
towel  or  a  bit  of  red  flannel  are  best  for  rubbing, 
twice  a  day,  or  four  times,  if  rapid  results  are  to 
accme  Ey  degrees — as  the  skin  gains  tone  and 
elasticity  from  having  thrown  off  the  waste  matter 
in  its  ducts  that  kept  it  clogged,  sickly  and  flabby— 
the  friction  can  increase  in  energy.  The  skin  be- 
comes, not  tougher,  but  more  resistant.  If  the  rub- 
bing is  too  hard  at  first,  however,  it  is  liable  to  pro- 
duce redness  and  pimples.  Even  slight  friction 
will  do  this  at  times  on  an  unaccustomed  skm.  But 
the  treatment  should  be  persevered  in  nevertheless, 
and  the  skin  soon  becomes  extraordinarily  fine  and 
smooth. 


WOMEN  ENGINEERS. 


Beside  those  already  mentioned  in  our  previous 
issues,  the  New  York  Su)i  states  that  there  are  two 
expert  and  popular  women  mechanical  engineers 
near  Parkersburg,  W.  Va.  One  of  them.  Addle  F. 
Johnson,  19  years  old,  lives  near  Tallyho.  She  has 
had  entire  charge  for  three  years  of  an  engine 
which  runs  a  grist  and  planing  mill.  She  has  a 
natural  talent  for  machinery,  and  can  take  down 
and  put  together  an  engine  as  quickly  and  deftly  as 
any  experienced  male  engineer  in  this  part  of  the 
country.  The  other  woman  engineer  is  Ida  Hewett 
of  Cairo,  who  has  been  a  practical  locomotive  en- 
gineer for  several  years.   Both  are  unmarried. 


A   NEW  VOCATION   FOR  WOMEN. I 


A  society  of  women  piano- tuners  has  already 
been  started  in  London,  and  this  calls  attention  to 
the  value  of  this  employment  for  women,  says  a 
contemporary.  Providing  women  have  deftness  of 
touch  and  delicacy  of  ear,  there  is  no  reason  why 
they  should  not  do  this  work,  unless  there  may  be 
dicaculty  in  obtaining  proper  instruction.  The 
greatest  obstacle  that  might  exist  is  the  pos.sible 
existence  of  a  guild  whose  rules  would  exclude 
women.  The  work  is  light,  congenial,  in  every  way 
as  desirable  as  that  of  music-teacher,  and,  so  far  as 
it  goes,  quite  as  remunerative. 


THE   VALUE   OF   MAKING   A  FUSS. 


Many  years  ago  a  prominent  clergyman  was  con- 
sulted by  the  ladies  of  his  congregation  about  cer- 
tain clerical  work  in  which  they  were  interested. 
Smiling  at  their  earnestness,  he  said:  "That's 
right,  ladles,  make  a  fuss — make  a  fuss!  That's  the 
only  way  to  get  work  done  in  this  world!  Set  about 
it  yourself,  and  make  a  fuss  while  you  do!"  And  so 
it  18.  Thinking  about  wrongs  and  sighing  over 
them  never  mended  one.  But  the  people  who  ex- 
ert themselves  to  right  the  wrong,  making  a  good 
.stir  about  it  while  they  do,  and  worrying  at  other 
people  to  exert  themtelves  too,  will  often  force  the 
other  people  into  activity  in  sheer  self-defense.— 
Harper's  Bazar. 


A  WARNING. 


My  love  puts  powder  on  her  face — 
I  feel  quite  sure  ol  this — 

For  yesterday  I  dared  to  place 
Upon  her  cheek  a  kiss. 

And  shortly  afterward  I  chanced 

Before  a  glass  to  walk, 
And  as  I  viewed  myself  I  saw 

My  Hps  were  white  as  chalk. 

Next  time  I  catch  you,  love,  be  ware  I 
I'll  hold  you  close,  and  then 

I'll  kiss  you  on  your  ruby  lips 
To  tu'n  mine  red  again. 
—  Tom  MuBHon,  in  N.  Y.  Sun. 


TWO  WAYS  OF  SAYING  IT. 

"  'Tls  distance  lends  enchantment  to  the  view," 
The  sweet  lined  poets  say  and  write; 

Bat  we  who  have  much  harder  work  to  do 
More  simply  say:    "It's  out  Of  sight." 

—Detroit  Free  Preaa, 


WHY    SHE  MOVED. 

Many  years  ago,  when  boundary  lines  between 
different  states  were  being  arranged,  the  final  set- 
tlement of  a  line  carried  a  certain  house  that  had 
always  stood  in  one  state  about  a  rod  over  into  an- 
other. In  the  house  lived  a  good  old  woman.  She 
used  to  live  in  South  Carolina,  but  was  thus  sudden- 
ly made  a  resident  of  North  Carolina.  When  she 
heard  of  the  change,  she  said: 

"Now  I'm  glad  ou  t.  It's  a  good  thing  I've  got 
into  another  slate.  I  always  heard  South  Carolina 
was  a  desperate  unhealthy  place  to  live  in." — Har- 
pcr'a  Voung  People. 


TITLED    MILLINERS   OF  OLD. 

Lady  milliners  were  known  in  the  Stuart  period. 
It  seems  the  Duchess  of  Tyrconnell  had  a  "stand  of 
millinery  in  Exeter'  Change — then  a  fashionable 
place  of  resort."  Also,  it  seems,  she  disguised  her- 
self by  a  mask  so  as  to  hide  her  humbled  pride,  and 
eventually  was  pensioned  off  by  James  II,  to  save 
her  family  honor. 


Jean  Ingelow  is  now  a  gray-haiied  little  old 
woman  of  63  years.  She  is  a  kind  friend  of  the 
poor,  and  at  regular  intervals  gives  them  what  she 
calls  "copyright  dinaers"  from  the  proceef's  ol  her 
books. 

Very  much  less  than  we  think  does  our  happiness 
depend  upon  what  is  external  to  us.  If  there  be  no 
heaven  within,  all  the  externalties  of  an  outward 
heaven  would  be  insufQcient  to  produce  happiness. 
— Reuen  Thomas. 

Capt.  Mary  Miller,  the  woman  who  managed  a 
steamboat  on  the  Mississippi  for  seven  years  and 
then  secured  a  government  license  as  pilot,  has  ap- 
plied for  the  place  of  lighthouse  keeper  on  the  (Julf 
coast.  She  is  an  intelligent  and  rather  prepossess- 
ing woman.  Her  husband  is  still  an  active  naviga- 
tor, and  is  running  a  steamboat  in  the  Gulf. 

The  two  erstwhile  globe  trotters  of  the  feminine 
persuasion.  Miss  Elizabeth  Bisland  and  Miss 
Cochrane  ('-Nelly  Bly")  are  reported  as  thriving  in 
their  several  walks.  Miss  Bisland,  just  from  Europe, 
is  to  marry  Mr.  Charles  W.  Wetmore,  a  New  York 
lawyer.  Miss  Cochrane  is  said  to  be  wearing  Paris- 
ian gowns  and  writing  well-paid  stories  of  the 
ephemeral  and  ineffectual  sort.  But  both  girls  are 
getting  on  by  self-help,  and  that's  what  American 
girls  are  born  for. — Evening  Lamp. 

Miss  Emma  Sickles  says  that  women  in  trying  to 
prove  their  equality  with  men  have  entered  so 
largely  into  purely  masculine  fields  of  labor  that 
domestic  affairs  are  m  danger  of  being  slighted  by 
those  from  whom  they  should  receive  most  atten- 
tion, "Women's  work  calls  for  women,"  and  in  it 
women  can  make  their  influence  as  widely  felt  as  in 
any  other  profession.  Domestic  science  is  as  im- 
portant as  medical  science.  When  the  piinciples  of 
hygiene  are  fully  understood  by  women  there  will 
be  comparatively  little  disease;  and  reform  in  the 
existing  erratic  methods  of  preparing  food  might 
usher  in  the  millennium. 

A  woman  who  is  at  the  head  of  a  household  has 
vast  power  and  responsibility  placed  in  her  hands, 
says  Maria  Parloa  in  the  Ladiea'  Home  Journal.  It 
rests  with  htr  to  make  the  home  a  place  where  there 
shall  be  gained  rest  and  strength  for  the  battle  of 
life;  a  place  inexpressibly  dear  to  each  member  of 
the  family,  where  all  shall  feel  that  there  is  perfect 
freedom,  yet  where  there  is  also  perfect  order. 
Some  are  born  housekeepers,  while  others  must 
work  hard  to  train  themselves  for  their  many  du- 
ties. But  it  matters  not  whether  one  be  a  trained 
or  a  natural  housekeeper;  if  the  work  be  done  well 
and  lovingly,  the  spirit  of  the  head  of  the  house 
pervades  every  part.  One  cannot  always  define  it 
out  one  certainly  feels  it.  Love,  sympathy  and 
charity  must  be  there,  else  the  best  appointed 
household  will  fail  to  be  a  home  for  its  members. 
The  housekeeper  must  be  patient,  unselfish  and  in- 
dustrious. Her  reward  will  be  the  consciousness 
that  her  duty  has  been  well  done,  and  the  posses- 
sion of  the  love  and  respect  of  her  family  and 
friends.  To  my  mind  there  is  no  position  in  the 
world  of  higher  importance,  or  in  which  a  woman 
can  do  more  good. 


BOILER  EXPLOSION. 


On  the  night  Oct.  13  one  of  the  seventy-five  horse 
power  boilers  in  the  large  heading  factory  of  A.  E. 
Coleman,  Tipton,  Ind.,  "let  go,"  as  the  report  says, 
completely  demolishing  the  large  building  and 
scattering  machinery  all  over  the  yard.  The  boiler 
was  hurled  fifty  feet  in  the  air  and  blown  into  a 
hundred  pieces.  There  were  fifty  men  and  boys  at 
work  in  the  factory,  most  of  whom  were  more  or 
less  injured,  two  of  them  perhaps  fatally.  The  plant 
which  was  valued  at  |15,(i00,  is  almost  a  total 
wreck. 


BURSTING   OF   A  FLY-WHEEL. 

Three  persons  were  killed  and  six  injured  by  the 
bursting  of  a  fly-wheel  at  the  Amoskeag  corpora- 
tion's No.  7  mill  on  the  morning  of  Oct.  l.j,  tearing 
through  the  floors  of  the  first  and  second  stories. 

Eleven  girls  were  employed  in  the  drawing-room 
over  the  steam  pumping  room,  adjoining  the  engine 
house.  When  the  wheel  burst  they  were  carried  to 
the  basement  in  the  debris.  Some  of  them  were 
caught  in  the  heavy  timbers  and  iron  beams.  The 
body  of  Engineer  Samuel  Bunker  was  taken  out  of 
the  wheel  pit  with  his  head  smashed. 

Emil  Duane,  a  boy  employed  in  No.  5  mill,  was 
taken  from  the  mill  in  a  terrible  condition.  He  was 
in  the  top  story,  when  a  piece  of  the  fly-wheel 
came  through  the  window,  knocking  the  timbers 
and  filling-boxes  in  pieces,  a  mass  of  iron  and  tim- 
ber striking  him. 


BRO.   VENABLES  WAS    KILLED  THERE. 


From  further  details  received  from  a  member  of 
the  A.  O.  of  S.  E.,  and  from  the  Boston  Herald,  we 
learn  that  the  buisted  fly-wheel  belonged  to  the  en- 
gine which  killed  Bro.  W.  W.  Venables,  Supreme 
Recording  Engineer  (A.  0.  of  S.  E.) ,  in  September, 
1888;  his  body  was  found  under  the  driving  wheel, 
and  it  is  supposed  that  he  had  been  struck  by  a 
crank  arm. 

This  latest  catastrophe  is  described  as  follows: 

The  great  fly-wheel  attached  to  a  mammoth  Cor- 
liss engine,  which  furnished  power  for  four  big 
mills,  exploded  while  running  at  tremendous  veloci. 
ty,  tearing  the  three -story  brick  building  all  to. 
pieces,  ripping  out  the  two  floors  as  if  they  had  been 
made  of  pasteboard,  instead  of  brick  and  iron,  and 
hurling  pieces  of  metal  weighing  thousands  of 
pounds  hundreds  of  feet,  in  some  cases  over  adjoin- 
ing mills  and  into  the  river  beyond. 

The  engine  was  the  largest  in  the  state,  if  not  in 
New  England,  It  was  of  2000  horse  power,  built  on 
the  model  of  the  great  Corliss  engine  at  the  Cen- 
tennial exposition. 

The  fly-wheel  was  40  feet  in  diameter,  with  a  10- 
foot  face,  and  drove  two  40-inch  belts,  furnishing 
power  to  Nos,  4,  5,  7  and  8  mills  of  the  Amoskeag 
corporation. 

The  engine  room  is  located  under  the  beaming 
room  of  No.  7  mill,  in  a  building  built  against  the 
mill  proper  and  about  40  feet  from  mill  No.  5,  and 
was  itself  partly  under  and  partly  above  ground. 
Steam  was  generated  in  a  boiler  room  on  the  other 
side  of  the  river  and  conveyed  across  in  a  viaduct. 

What  caused  the  catastrophe  no  one  knows  at 
present,  and  no  one  is  likely  to  know,  says  ihe 
Herald.  It  was  an  accident  similar  to  that  which 
wrecked  the  Lynn  electric  light  station,  and,  like 
that,  may  be  unexplained.  An  instant  before  the 
explosion  occurred  sudden  variations  of  steam  had 
been  noticed.  Both  water  and  steam  power  were 
being  used,  and  Overseer  Spence,  looking  Into  the 
engine  room,  saw  that  the  t  ngine  was  racing, 

He  rushed  to  shut  off  the  water  power,  and  he 
noticed  that  Engineer  Bunker  was  trying  to  shut  off 
the  steam. 

Then  came  the  explosion,  and  a  mass  of  debris 
marked  the  location  of  the  big  fly-wheel  and  its 
surroundings. 

The  report  from  the  bursting  fly-wheel  sounded 
like  that  of  a  120-ton  gun,  and  the  noise  of  falling 
timbers  continued  for  some  time,  a  perfect  shower 
falling  upon  the  surrounding  buildings. 

Then  a  scene  of  wild  confusion  ensued.  The 
shrieks  of  the  occupants  of  the  beaming  room  over 
the  engiue  room  arose  in  heart-rending  accents. 
The  operatives  rushed  from  adjoining  mills,  and  a 
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crowd  of  weeping  and  half-frantic  men  and  women 
sought  to  kuow  the  fate  of  relatives  and  friends. 

The  explosion  was  awful.  The  two  sides  of  the 
buildiug  were  leveled  to  the  ground,  and  the  third 
had  a  great  hole,  over  20  feet  wide,  cut  cleanly 
through  from  the  fomdation  to  the  roof.  The  roof, 
with  the  exception  of  a  small  section  at  one  corner, 
was  scattered  to  the  four  winds. 

The  velocity  of  the  flying  missiles  was  terrible. 
One  piece  flew  straight  up  into  the  air  about  200 
feet  and  fell  upon  the  roof  of  No.  7  mill,  crashing 
through  to  the  floor  beneath,  but  fortunately  injur- 
ing no  one. 

Three  more  ponderous  pieces  of  iron  were  carried 
to  thereof  of  No.  5  mill.  One  piece  went  into  the 
roof  and  remained  there,  and  another  piece  went 
into  a  corner  window,  taking  the  sill  with  it.  In 
this  room,  beneath  this  window,  sat  a  boy  about  12 
years  old  named  Emil  Duane.  The  iron  went  into 
the  window  past  the  boy,  but  the  splinters  and 
pieces  of  glass  dashed  around  him,  and  he  was  se- 
verely bruised  and  cut  and  badly  frightened. 

The  corporation  authorities  quickly  entered  upon 
the  work  of  rescuing  tlie  imprisoned  victims  and  re- 
moving the  bodies  of  the  dead.  Assistant  Engineer 
Dalton  was  the  first  one  found.  He  was  discovered 
Leneath  the  ruins  of  the  engine,  and,  remarkable  to 
say,  he  was  not  killed.  When  found,  he  was  able  to 
talk,  and  was  carried  to  the  outer  air.  He  was  se- 
verely  bruised  and  cut,  but  was  saved  from  instant 
death  by  the  way  the  timbers  fell  over  him. 

Dalton  said  that  Engineer  Samuel  J.  Bunker  was 
down  beneath  him  in  the  belt  pit.  The  searchers 
found  the  engineer  in  the  bottom  of  the  pit  dead. 
He  had  been  killed  Instantly.  A  piece  of  flying  iron 
had  struck  him  on  the  head  and  smashed  that  part 
of  his  body  to  a  jelly.  Strange  to  say,  his  body  was 
not  otherwise  cut. 

Mrs.  Ida  L.  Cram  had  her  left  arm  and  leg  broken, 
and  was  badly  cut  and  bruised  about  the  head  and 
body.    She  died  at  the  Elliot  Hospital. 

Miss  M.  Kane  sustained  a  terrible  scalp  wound. 
She  died.  She  was  a  beautiful  young  w(>man  21 
years  of  age. 

Miss  Lena  M.  French  was  terribly  bruised,  and 
suffered  severely  from  loss  of  blood.  She  is  not  ex- 
pected to  live. 

Mrs.  Mary  Richardson  was  cut  about  the  head  aud 
face,  and  both  her  legs  were  fractured. 

Susie  Brookings  was  badly  bruised  about  the 
head  and  body,  and  had  several  bad  cuts  about  the 
face. 

Louise  Martel  was  severely  bruised,  and  is  suffer- 
ing from  the  shock. 

Melvina  Martel  was  severely  injured  about  the 
head  and  body  by  falling  bricks.  One  arm  was 
broken. 

Mary  McNab  was  severely  injured  about  the  body 
and  probably  has  several  broken  ribs. 

Nellie  Boardman  was  cut  and  bruised  about  the 
liead  and  body. 

Patrick  Brannon  had  gone  down  to  see  what  the 
matter  was  with  the  steam.  He  had  just  left  the 
engine  room  to  return  to  the  mill  where  he  was  em- 
ployed, and  when  he  had  gone  perhaps  50  feet  the 
disaster  occurred,  and  he  was  struck  by  the  flying 
debris  and  .severely  injured  about  the  head  and 
body. 

Lemuel  Levick,  second  hand  in  the  beaming  room, 
had  a  thrilling  experience.  He  was  at  work  beside 
a  cupboard.  He  says  the  building  literally  collapsed 
without  the  slightest  premonition.  The  first  thing 
he  knew  the  floor  gave  way  beneath,  and  he  and  all 
the  machinery  and  girls  in  the  room  were  plunged 
into  the  wreck  below.  Fortunately,  the  cupboard, 
as  well  as  Mr.  Levick,  maintained  its  equilibrium, 
and  when  they  had  both  brought  up  in  the  pit  of 
the  engine  room  the  cupboard  saved  Mr.  Levick's 
life,  for  timbers  and  iron  and  bricks  had  fallen  all 
about  and  upon  the  cupboard,  aud  some  of  the  fall- 
ing timbers,  by  resting  upon  it,  had  formed  a  cave 
in  which  Mr.  Levick  was  secure  from  harm.  The 
steam  escaped  in  great  volumes,  rising  in  clotds  all 
about  him.  Just  outside  of  the  cavern  of  refuge  in 
which  Levick  stood  was  a  girl,  one  of  his  employes, 
whom  the  steam  was  literally  scalding  alive. 

Levick  seized  her,  aud,  by  diutof  tremendous  ex- 
ertion, pulled  her  inside  the  inclosure  in  which  he 
stood. 

Levick  escaped  everything  except  superficial 
bruises,  but  his  clothing  was  torn  to  shreds,  aud  he 


was  covered  with  mud  and  brick  dust  and  dye  from 
head  to  foot. 

Ex-Representative  Marcellus  Gould,  superintend- 
ent of  the  Amoskeag  carding  department,  had  prob- 
ably the  last  words  with  Samuel  J.  Bunker,  the 
dead  engineer.  Mr.  Gould  went  to  the  engine  room 
to  see  what  caused  the  depression  in  power  in  No.  5 
mill.  This  was  a  few  moments  before  the  acci- 
dent. 

He  saw  Mr.  Bunker  and  told  him  that  the  power 
had  decreassd  in  that  mill,  and  asked  him  what 
caused  the  trouble. 

: 'There  is  nothing  that  I  know  of,"  said  the  engi- 
neer, "but  I'll  see,"  and  he  started  to  go  down  into 
the  pit,  after  directing  his  assistant,  Thomas  F. 
Dalton,  to  look  after  certain  other  parts  of  the 
work. 

Mr  Gould  then  left  the  engine  room  and  went  by 
way  of  a  tunnel  to  No.  5  mill.  He  had  proceeded 
but  half  the  way  to  the  new  mill  when  he  heard  an 
indescribable  crashing  and  roaring.  He  had  es- 
caped with  his  own  life  by  the  narrow  margin  of 
one  minute. 

Mr.  Gould  hurried  through  the  basement  of  the 
adjoining  mill  and  out  on  to  the  rear  street.  There 
a  horrible  sight  met  his  gaze.  In  one  minute's 
time  the  engine  room  and  that  portion  of  the  No.  7 
mill  which  was  on  the  west  of  the  engine  and  steam 
pump  rooms  was  a  complete  wreck.  Only  a  portion 
of  the  walls  of  No.  7  mill  was  standing,  and  this  was 
cracked  and  tottering. 

Assistant  Engineer  Dalton's  version  of  the  occur- 
rence is  as  follows: 

"There  had  been  a  lack  of  steam  all  the  morning, 
and  the  speed  in  the  rooms  run  by  this  engine  had 
been  low.  More  speed  was  requested  and  Mr.  Bun- 
ker went  down  into  the  tank,  wjiere  his  body  was 
found,  to  see  about  the  matter.  I  stood  near  the 
engine,on  the  north  .side,and  just  after  he  went  into 
the  tank  saw  tnat  the  engine  was  racing,  or  getting 
beyond  control.  Before  anything  could  be  done 
the  fly-wheel  burst  into  fragments  and  the  building 
was  a  wreck. " 

The  wrecked  fly-wheel  now  looks  like  the  wheel 
of  a  demolished  wagon  that  has  lost  its  rim  and  a 
portion  of  the  spokes.  When  the  flying  pieces 
wrecked  the  building,  some  of  the  timbers  and 
wreckage  fell  within  range  of  the  monster  spokes 
and  were  ground  to  pieces  like  so  much  kindling 
wood. 

The  wheel  weighed  over  68  tons. 


ANOTHER    FLY-WHEEL  BURSTED 


Cincinnati,  Ohio,  Oct.  18,  1891.— On  September 
25th  an  accident  took  place  at  Hunt  Street  power 
house  of  the  Consolidated  Street  Railroad  Com- 
pany's electric  station.  The  fly-wheel  of  one  of  the 
large  engines  burst  and  the  pieces  went  every  way, 
some  through  the  roof, taking  out  one  truss  section, 
some  through  the  south  wall  near  smoke  stack 
knocking  down  one  line  of  12  inch  main  s^-eam 
pipe.  Other  pieces  went  through  the  north  wall, 
tearing  down  one  end  of  a  flne  switch  board.  Several 
pieces  weighing  hundreds  of  pounds  went  300  yards 
away  from  the  power  house. 

Only  one  man  was  hurt;  Patrick  Kinney  had  his 
arm  broken  near  the  elbow. 

This  is  a  new  plant  and  it  had  only  been  in  oper- 
ation a  few  months.  The  cause  of  the  accident 
was  a  short  circuit  which  caused  the  engine  to  run 
off  ana  the  wheel  went  to  pieces.  The  wheel  was 
22  feet  in  diameter,  4  feet  face  and  weighed  20  tons. 
The  engine  is  a  Lane  &  Bodley  Co.'s  Corliss,  28x60, 
and  runs  68  revolutions  per  minute.  The  estimated 
loss  is  between  $10,000  and  $15,000.  The  engine 
was  not  hurt  much.        Fbank  S.  Neal,  G.  C.  E. 


A   MOUNTAIN  EXPLODES, 

A  strange  story  comes  trom  the  City  of  Mexico,  to 
the  effect  that  a  traveling  man,  named  Vincente 
Loaiza,  arrived  m  that  city  Oct.  9,  and  tells  a  most 
remarkable  story.  He  says  that  he  had  occasion  to 
visit  a  town  twenty-five  leagues  south  of  Teluca 
the  previous  Monday.  While  there  a  small  moun- 
tain  about  half  way  between  the  towns  of  Tennan- 
cingo  and  Tecualoya  exploded  with  a  most  terrific 
report.  Immediately  an  immense  volume  of  water 
commenced  to  flow  from  the  newly-formed  crater 
and  inundated  much  of  the  surrounding  country. 
The  Indians  fled  to  the  hills  and  the  church  bells  in 


the  surrounding  villages  were  rung  violently.  A 
general  panic  ensued.  The  water  soon  found  its 
level  and  poured  through  a  gorge  flfteen  feet  deep, 
and  continued  so  to  flow  until  the  next  day,  when 
Mr.  Loaiza  left.  The  inhabitants  were  so  frighten- 
ed that  they  would  not  approach  the  stream.  Mr. 
Loaiza  did  not  take  the  temperature  of  the  water, 
but  he  supposes  it  was  hot,  as  he  saw  vapor  rising 
from  It  on  a  warm  daj'.  The  volume  of  water  was 
so  great  that  it  carried  away  two  high  bridges 
which  crossed  the  ravine  far  above  water  mark . 
The  crater  formed  by  the  explosion  was  quite  large 
and  rock  and  earth  were  scattered  far  and  wide. 
Mr.  Loaiza  is  not  a  scientific  man,  but  is  intelligent 
and  reliable,  it  is  said.  - 


A   NEW  ORGANIZATION. 


The  Amekican  Oedeb  of  Steam  Enignebs -Its 
Objects. 

On  last  Thursday  night  District  Deputy  Geo.  W. 
Rose  completed  the  organizatian  of  a  Council  of  the 
American  Order  of  Steam  Engineers  in  this  city 
with  a  good  charter  list.  The  local  council  starts 
off  with  good  prospects.  The  platform  of  the  Order 
is  one  which  every  man'  that  handles  steam  can 
stand  providing  he  is  of  good  moral  character  and 
can  stand  the  examination.  The  objects  of  the  Or- 
der are  educitional  and  benevolent.  The  Order 
has  a  life  insurance  and  total  disability  plank  at- 
tached to  it.  Each  member  carries  $2,000  insur- 
ance against  death  and  accident,  and  in  its  council 
meetings  the  most  of  the  time  is  taken  up  in  black- 
board exercises  aud  working  problems  connected 
with  steam  engineering.  The  Order  is  very  strong 
in  all  of  the  Eastern  States  and  has  commenced  to 
spread  out  through  the  Western  States  very  rap- 
idly. 

The  locomotive,  marine  and  stationary  engineers 
all  join  together  for  one  purpose — that  of  education 
and  benevolence.  After  the  organization  the  fol- 
lowing officers  were  elected  to  serve  the  remainder 
of  the  term: 

P.  C.  E.— L.  W.  McCrary. 

C.  E.— Geo.  W.  Rose. 

F.  A.  E.— Fred  W.  Lickey. 

R.  E.-and  C.  F.— V.  B.  Adams. 

F.  E.— M.  C.  Browning. 

T.  E.— Geo.  D.  Partington. 

Chaplain— S.  F.  Tucker. 

S.  M.  M.— S.  A.  Williams. 

J.  M.  M.— Corles  D.  Wilson. 

I.  S. — Adam  Kline. 

O.  S  — Wm.  P.  Blanchet. 

The  Order  is  bound  to  grow  and  increase,  as  it 
has  for  its  foundation  something  that  appeals  to  ev- 
ery engineer  in  this  city. 

The  Journal  wishes  the  Order  prosperity  and  suc- 
cess. 

It  is  not  thought  probable,  now,  that  there  will 
be  any  tower  at  the  World's  Fair.  The  projectors 
of  the  most  promising  tower  scheme  abandoned  it 
when  they  found  that  they  would  have  to  take  down 
their  tower  when  the  exposition  closed,  because 
the  Park  Commissioners  refused  to  grant  any  sub- 
sequent use  of  a  site. 

The  lumbermen  of  the  Puget  Sound  region  were 
called  to  meet  at  Tacoma  on  Oct.  6,  to  consider  the 
question  of  furnishing  material  for  the  Washington 
state  building  at  Chicago,  and  to  plan  for  an  exten- 
sive and  complete  lumber  exhibit.  The  executive 
committee  of  the  Washington  World's  Fair  Com- 
mission was  called  to  meet  at  the  same  time. 

TO  COLORADO  VIA  BURLINGTON  ROUTE. 


ONLY  ONE  NIGHT  ON  THE  BOAD. 

Leave  Chicago  at  1:00  P.  M.,  or  St.  Louis  at  8:25 
A.  M..  and  arrive  Denver  6:15  P.M.  the  next  day. 
Through  Sleepers,  Chair  Cars  and  Dining  Cars. 
All  Railways  from  the  East  connect  with  these 
trains  and  with  similar  trains  via  Burlington  Route 
to  Denver,  leaving  Chicago  at  6:10  P.  M.,  St.  Louis 
8:15  P.  M.,  and  Peoria  at  3:20  P.  M.  and  8:00  P.  M. 
All  trains  daily. 

Tourist  tickets  are  now  on  sale,  and  can  be  had 
of  ticket  agents  of  all  roads  and  at  Burlington 
Route  depots  in  Chicago,  Peoria  and  St.  Louis. 

There  is  no  better  place  than  Colorado  for  those 
seeking  rest  and  pleasure. 


OOTOBBR  24,  1891. 
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NEW  ENTERPRISES. 


ILLINOIS. 


A  large  building  will  be  erected  at  Franklin  Park 
for  the  manufacture  of  mihtary  and  band  uniforms, 
regalias,  etc.  The  company  will  have  a  capital  ot 
$500,000  and  wiU  employ  not  less  than  250  men  and 
women.  Information  can  be  obtained  from  Mr.  L. 
Franklin. 

Secretary  of  State  has  issued  incorporation  li- 
cense to  the  Belleville  Electric  Kailway  Co.,  at  Bell- 
eville to  operate  an  electric  railway;  capital  stock, 
$100,000.  Incorporators,  Jas.  A.  Atterbury,  Jos. 
Fuess  and  others. 

The  estimates  are  all  in  for  the  manufacturing 
plant  of  the  Gray  Electric  company  to  be  built  at 
Highlana  Park,  111.,  for  which  Architects  W.  W. 
Boylngton  A  Co.  have  made  the  designs.  It  will  be 
(50x140  feet  in  size,  three  stories  high,  with  a  clock 
tower  sixty  feet  high.  It  will  be  of  pressed  brick 
and  stone,  with  interior  of  mill  construction,  elec- 
tric light  and  elevator.  The  office  will  be  com- 
pleted in  hardwood  and  heated  by  steam.  Cost  of 
the  buildings,  $25,000. 

Chicago. 

ihe  Illinois  Kailroad  Co.,  will  build  a  boiler  house 
at  Indiana  Ave.,  near  16th  St. 

J.  W.  Ostrander  will  build  a  seven-story  factory 
at  88  and  92  W.  Jackson  St. 

J.  P.  Wolf  Manufacturing  Co.  will  build  a  factory 
at  1314  Bronson  St. 

George  Hankins,  eight  four-story  flats  and  one- 
story  boiler  house,  at  south  east  corner  of  Twenty- 
sixth  street  and  Indiana  avenue,  $75,000. 

Otto  Young,  sixteen-story  office  building,  at  north 
west  corner  State  and  Madison  streets,  $288,000. 

C.  C.  Landt  <t  Co.,  four  two-story  dwellings,  at 
Nos.  413-19  Forty-first  street,  $12,000. 

J.  M.  \'an  Osdel  it  Co.  are  preparing  plans  for  the 
fourteen-story  building  J.  W.  Ellsworth  proposes  to 
erect  on  his  property,  75  feet  front,  running  through 
to  Third  avenue,  on  Dearborn  street,  50  feet  north 
of  Harrison  street.  The  building  will  cost  about 
$250,000.  It  will  contain  150  offices.  Work  will 
commence  as  soon  as  possible. 

Louis  HaUberg  has  finished  plans  for  a  pair  of 
residences  to  be  put  up  on  East  Huron  street,  near 
St.  Claire  street,  for  Mr.  J.  Mountain,  to  cost  $18,- 
000;  also  the  factory  for  the  Gilbert  &,  Bennett  Man- 
ufacturing Company  on  Sixteenth  street,  near 
Western  avenue,  40x170  feet,  four-story,  to  cost 
about  $30,00;  also  spacious  flats  on  North  Clark 
street,  to  cost  $20,000. 

Secretary  of  State  has  issued  incorporation  li- 
cense to  the  Wagner  Electro-Medical  Co.  at  Chica- 
go. This  company  will  manufacture  physicians' 
and  surgeons'  supplies;  capital  stock.  $25,000;  in- 
corporators, Howard  Crutcher,  11  J,  D.  Parker  and 
D.  V.  Samuels. 

L.  Z.  Leiter  will  erect  a  13-stoi-y  office  building  at 
299-301  Wabash  Ave.  The  cost  of  this  building  will 
be  $245,000.  Will  contain  boilers,  engines,  electric 
lights  and  elevators. 

The  construction  of  the  Grant  Locomotive  works 
is  being  carried  on  as  rapidly  as  possible  for  such  a 
large  enterprise,  a  force  of  over  250  men  now  being 
at  work.  So  far  eight  of  the  most  important  build- 
ings are  well  advanced,  most  of  them  being  under 
roof.  These  buildings  comprise  the  machine  and 
erecting  shops,  blacksmith  and  hammer  shops, 
boiler  shop,  paint  and  wood  shops,  the  foundry  with 
its  *.hree  annexes,  the  boiler-house  and  the  dynamo- 
house,  work  not  having  yet  been  commenced  on  the 
office  and  pattern  shop.  The  largest  of  the  build- 
ings is  the  machine  and  erecting  shop,  which  fronts 
on  Robinson  avenue  110  feet,  and  extends  back— It 
being  an  L-shaped  structure— 370  feet.  The  walls 
are  up  and  the  roof  is  on,  the  height  of  the  building 
to  the  seat  of  the  roof-trusses  being  thirty-seven 
feet.  Tno  contractors  are  under  bonds  to  have  the 
work  completed  by  Nov.  2,  but  it  is  thought  that 
this  cannot  be  accomplished  before  the  middle  of 
the  month,  when  the  equipment  will  begin  to  ar- 
rive and  will  be  placed  in  position  so  that  the  whole 
establishment  can  go  into  operation  early  in  Jan- 
uary, giving  employment  to  about  1,200  persons. 


The  papers  of  incorporation  of  the  Savoy  Theatre 
Co.,  which  proposes  to  build  a  12-story  theatre  and 
office  building  on  the  site  of  the  1st  Regiment  Ar- 
moi-y  at  a  cost  ot  $600,000,  have  been  issued.  Incor- 
porators are  Geo.  W.  Henry,  Jno.  A.Dickinson,  A. 
Benton  Bonds. 

J.  W.  Ellsworth  will  erect  a  14-story  office  build- 
ing at  353-355  Dearborn  St.  It  will  have  a  ground 
area  of  75x67  ft.,  and  will  be  fitted  with  elevators, 
steam  heat  and  electric  lights.  It  will  cost  $250,- 
000.  Work  will  be  started  as  soon  as  plans  are  fin- 
ished.  J.  M.  Van  Osdell  &■  Co.,  architects. 

Wilson  &  Park  are  erecting  a  4-story  apartment 
house  to  be  fitted  with  electric  lights,  elevator, 
laundry,  dryers  and  steam  heat.  Cost  $40,000. 
Wilson  ct  Marble,  Insurance  Exchange  Bldg.,  archi- 
tects. 

A.  A.  Libby,  Jr.,  is  building  a  1 -story  factory 
and  one-story  boiler  house  at  2813  Haynes  St.  Cost 
$12,000.    H.  P.  Earned,  architect. 

Articles  of  incorporation  with  $30,000  capital 
stock  have  been  granted  to  the  company  known  as 
the  Engineers  Society  Auxiliary  Association  of  Chi- 
cago. Incorporators  Eng.  Benezette  Williams,  Chas. 
McRitchie,  and  Architect  Henry  Ralia.  The  pur- 
pose of  the  Association  is  to  erect  a  fine  office  build- 
ing somewhere  down  town,  in  which  are  to  be  lo- 
cated the  headquarters  of  the  Western  Society  of 
Engineers. 

F.  B.  Abbott,  architect,  is  drawing  preliminary 
plans  of  a  seventeen-story  and  basement  office 
structiu'e  to  be  constructed  on  Dearborn  street 
within  two  blocks  of  the  government  building.  The 
realestate  deal  is  now  being  made  by  a  prominent 
firm  in  that  line,  and  it  is  quite  probable  will  be 
consummated  this  week,  when  building  operations 
will  be  commenced.  The  proposed  edifice  will 
cover  115x165  feet  of  space,  and  will  be  of  steel  cov- 
ered with  terra  cotta.  It  will  be  entirely  fireproof, 
with  "mackolite"  partition  walls,  three  or  five  ele- 
vators, steam  heat,  electric  lights,  mosaic  floors  in 
the  corridors,  and  hardwood  trimmings.  It  will 
represent  an  investment  of  about  $350,000. 

J.  M.  Van  Osdel  &  Co.,  architects,  are  perfecting 
plans  of  a  fourteen-story  office  building  for  J.  W. 
Ellsworth,  the  coaJ  dealer,  to  be  put  up  at  308  Dear- 
born street.  It  will  have  a  frame  of  steel,  covered 
with  stone,  brick  and  terra  cotta,  and  covering  an 
area  of  75x07  feet.  The  inside  will  be  treated  in  an 
elaborate  manner,  with  mosaic  floors,  marble  wain- 
scoting, three  elevators,  steam  heat,  hardwood  work 
and  electric  light.  Cost  $250,000.  Ground  will  be 
broken  for  this  improvement  as  soon  as  the  plans 
are  ready. 

Chicago  will  have  a  new  Manual  Training  School 
for  boys.  Allen  C.  Lewis,  who  died  some  fourteen 
years  ago,  left  the  bulk  af  his  estate  in  trust  for  the 
establishment  of  a  Manual  Training  School  for  boys 
in  the  city  of  Chicago.  Property  has  been  pur- 
chased on  W.  Van  Buren  St.,  running  from  Morgan 
west  to  the  Bowery  and  south  to  an  alley  corres- 
ponding with  Tilden  Ave.  The  aggregate  cost  of 
the  complete  site  is  $103,000.  The  main  building 
will  face  on  Van  Buren  and  may  cover  the  entire 
gi-ound  from  Morgan  to  the  Bowery,  The  engine 
house  and  subordinate  buildings  will  be  located  on 
the  ground  running  south  to  Congress  St.  Imme- 
diate steps  will  be  taken  to  erect  the  buildings. 

Chuton  J.  Warren  has  nearly  completed  plans  for 
the  apartment  house  which  he  will  construct  on 
the  ground  which  he  and  A.  W.  Maltby  recently 
purchased  at  the  south  east  corner  of  Clark  street 
and  North  avenue.  The  building  will  be  eight 
stories  high  and  Avill  be  225x125  feet.  The  walls 
will  be  of  pink  bull  pressed  brick  and  terra  cotta. 
There  will  be  broad  entrances  from  both  streets  and 
two  passenger  elevators.  The  interior  construction 
will  be  fireproof  with  tile  partitions  and  hardwood 
finish. 


MICHIGAN. 

Nashville  City  is  to  build  a  stand  pipe  in  connec- 
tion with  their  wator-works. 

Traverse  City  has  given  a  bonus  to  Manceloua 
Oval  Wood  Desk  M'f'g  Co.  to  bring  their  factory  to 
Traverse  City,  and  enlarge  with  modern  tools  and 
machines. 

Ludington  is  to  extend  its  water-works  suction 
pipe  2,000  ft.  into  Lake  Michigan. 


A  $35,000  hotel  will  be  built  at  Ludington,  with 
steam,  hot  air,  or  hot  water  heating. 
Mancelona  hasvot3d  for  a  $15,000  water- works. 


MISSOURI. 

The  St.  Louis  &  Suburban  Railway  Co.,  have  just 
changed  from  a  narrow  guage  to  an  electric  line 
and  will  extend  from  61st  and  Locust  Sts.  to  Flou- 
sant,  taking  in  the  first  cable  road  built  in  St.  Louis, 
the  St.  Louis  Cable  &  Western.  As  yet  they  only 
run  the  electric  line  from  the  terminal  of  the  cable, 
but  will  soon  extend  it  the  whole  length  of  the  line. 

The  power  station  is  designed  for  three  Corliss 
engines,  they  have  only  one  set  up  and  running.  It 
is  a  Hamilton  Corliss  30"x72",  the  other  two  will  be 
30.^x72 ".  Although  the  engine  now  running  has 
only  been  running  for  two  weeks  it  was  working 
very  smoothly,  making  63  revolutions  a  minute. 
The  engineer,  Mr.  J.  V.  Starr,  an  old  river  engineer, 
superintended  the  work  of  setting  up,  and  he  took 
a  half  dollar  and  set  it  up  on  its  edge  on  the  end  of 
the  slides  and  it  stood  for  over  10  minutes  before 
falling,  stowing  how  smoothly  it  was  lunniug.  The 
fly-wheel  is  24'  diam.  74"  face,  and  weighs  42  tons. 
The  belt  driving  the  shafting  is  72 "  wide,  and  152' 
long;  it  weighs  1  ton.  The  line  of  shafting  made 
by  the  Hill  Clutch  Co.,  is  110'  long,  9  "  diam.,  and 
has  12  pullies  and  13  clutches,  each  10'  diam.  The 
generators  are  of  the  latest  type,  manufactured 
the  Thomson-Houston  Co.,  100  h.p.  each.  They 
have  0  boilers  70"x20';  25,6"  flues,  two  in  a  battery, 
and  for  their  supply  pumps  they  use  Hooker  Du- 
plex 7"  plunger. 


NEW   YORK  STATE. 

Articles  of  incorporation  of  the  Syracuse  &  Oneida 
Lake  Railroad  company  have  been  filed  in  the 
County  Clerk's  office.  The  proposed  road  will  be- 
gin near  Messina  Springs,  connecting  with  the 
Syracuse,  Eastwood  Heights  &  De  Witt  road,  and 
run  north  to  South  Bay,  on  Oneida  lake,  and  thence 
easterly  to  a  point  near  the  shore  of  Oneida  lake 
and  on  the  line  between  Onondago  and  Madison 
counties.  The  road  will  be  broad  gauge,  and  its 
length,  including  sidings,  will  be  twelve  miles.  The 
capital  stock  is  $125,000  in  shares  of  $100.  Each  of 
the  fifteen  incorporators  has  subscribed  for  eight 
shares.  The  term  of  the  company's  existence  is  to 
be  ninety -nine  years,  and  its  principal  office  will  be 
in  Syracuse. 

The  board  of  directors  consists  of  Nelson  L., 
Luzerne  A.  and  Mowry  S.  AVilliams  and  Messrs. 
Leonard,  Johnston,  Teffc,  Warner,  Johonnot  and 
Walter, 

OHIO 

After  much  competition,  it  is  said,  the  contract 
for  electrical  equipment  to  be  used  on  the  East 
Liverpool  &  Wellsville  Railway  has  been  awarded  to 
the  Short  Electric  Railway  Company.  The  road 
will  be  about  eight  miles  in  length,  connecting 
Ohio  City,  Wellsville  and  East  Liverpool,  with  the 
power  station  in  the  last  named  place.  Eighty-two 
pound  Johnson  girder  rail  will  be  used  throughout 
the  entire  roadbed,  grading  for  which  has  been 
pushed  vigorously.  A  force  of  five  hundred  men 
has  been  at  work  for  two  weeks  on  the  roadbed, 
which  has  been  cut  and  filled  according  to  the  best 
practice  for  steam  railways,  and  will  when  complet- 
ed be  practically  level.  Thirteen  acres  of  ground 
have  been  pui'chased  in  East  Liverpool,  on  part  of 
which  a  handsome  red  brick  power  station  is  in 
process  of  erection.  Power  will  be  furnished  by 
two  one  hundred  and  fifty  h.p.  Reynolds-Corliss 
engines  with  accompaniment  of  two  three  hundred 
h.p.  boilers  and  a  Worthington  duplex  pump.  Two 
Short  multipolar  slow  speed  dynamos  of  one  hund- 
red and  fifty  h.p.  each,  and  a  handsome  marbleized 
slate  switchboard  of  the  latest  Short  type,  fitted 
with  all  necessary  appliances  for  the  modern  elec- 
tric power  station  will  complete  the  equipment  of 
the  power  station. 

Seven  twenty-six  foot  car  bodies  have  been  pur- 
chased of  the  J.  C.  Brill  Company,  Philadelphia. 
These  will  bo  equipped  with  fourteen  Short  "gear- 
less"  motors,  having  a  capacity  of  twenty  horse 
power  each.  Line  construction  will  be  Short  sys- 
tem throughout. 

It  is  expected  that  the  road  will  be  put  in  opera- 
tion on  Thanksgiving  Day,  when  the  citizens  of  the 


174 


s^mertcan  Guilty eer: 


OOTOBEK  24,  1891. 


two  enterprising  towns  have  arranged  to  decorate 
their  streets  and  cars,  and  to  give  a  banquet  in 
honor  of  tlie  occasion.  At  this  writing  the  usuallj' 
quiet  streets  of  both  East  Liverpool  and  Wellsville 
are  filled  with  foreign  workmen,  several  hundrec 
men  being  employed  at  different  points  along  the 
line.  The  greatest  enthusiasm  has  been  shown 
from  the  start  by  the  people  of  the  two  towns,  the 
cause  of  their  hearty  co-operation  being  immediate 
relief  from  the  steam  cars  which  have  been  their 
only  method  of  communication  thus  far. 


Choral  Director  Tomlins  has  returned  from 
Europe  much  elated  over  his  success  in  inducing 
the  best  trained  and  most  celebrated  choirs  abroad 
to  come  to  Chicago  in  1893  to  participate  in  the 
proposed  choral  contest. 


LITERARY. 


Making  and  Usinu  Steam. 
An  advance  copy  of  a  good  book  on  steam  heating  has 
been  received  from  the  Mason  Regulator  Co.,  of  Boston, 
who  have  bought  the  edition  now  in  the  press.  It  Is  the 
second  of  a  series  they  intend  to  publish  on  diffe'cnt 
subjects.  This  one  contains  just  the  facts  which  every 
one  wishes  to  know  who  has  a  steam  plant.  The  price  is 
'^5  cents  (post  paid),  Wm.  Harrison  Bailey,  M.  E. ,  of 
Rochester,  N.  Y. ,  is  the  author;  and  M  hen  he  writes  on 
steam  engineering  he  knows  whereof  he  speaks.  Many 
of  out-  readers  will  be  specially  interested  in  the  chapter 
on  "Engineers  and  firemen,"  although  the  author  there- 
in puts  the  cart  before  the  horse. 

The  Steam  Engine. 

A  Manual  of  the  Steam  Engine,  by  Prof.  Robt.  H- 
Thurston,  the  well  known  director  of  Sibley  College,  Cor- 
nell University,  cannot  fail  to  be  interesting  and  edifying 
to  all  steam  engineers.  The  volume  now  before  us  is 
Parti,  being  on  Structure  and  Theory.  It  is  a  large  book 
of  nearly 'JOO  pages,  adequately  indexed,  profusely  illus. 
trated  and  strongly  bound.  Published  by  John  Wi.ey  & 
Sons,  New  York,  (Chicago  agents:  A.  0.  McGlurg  &  Co., 
Wabash  avenue.)   Price  $7.50. 

The  author  has  endeavored  to  condense  the  essential 
facts  and  principles  constituting  the  theory  of  the  steam 
engine,  both  in  the  ideal  form  usually  assumed  by  older 
writers  and  in  the  actual  form  familiar  to  the  practitioner 
and  also  to  give  the  more  important  facts  and  methods  of 
its  design,  construction,  maintenance,  operation  and 
trial.  This  first  part  contains  the  salient  points  of  theory 
and  an  account  of  the  gradual  development  of  the  engine 
from  the  crude  forms  of  earlier  times  to  the  elegant  and 
efficient  types  familiar  to  the  engineer  of  the  present  day, 
and  also  a  description  of  the  general  structure  and  the 
various  special  forms  of  the  modern  engine 

Prof.  Thurston  is  a  Doctor  in  Engineering,  and  he  has 
written  his  book  on  the  assumption  that  every  one  who 
will  read  it  is  familiar  with  the  higher  mathematics  and 
the  principles  of  thermal  physics,  and  generally  well 
read  in  those  subjects  which  constitute  the  essential  sci- 
entific basis  of  the  professional  training  of  an  engineer. 
To  such  people,  therefore,  this  book  is  most  valuable.  In 
other  words  the  readers  must  be  pretty  well  educated  in 
order  to  follow  the  author  intelligently  and  profitably. 


TRADE  NOTES. 


The  Sternes  Manufacturing  Co.  of  Syracuse,  N.  Y.,  ex- 
pect to  start  up  their  new  300  h  p.  Cooper  Corliss  engine 
next  week. 

The  Union  Porcelain  Works  of  Brooklyn,  N.  Y. ,  have  is- 
sued an  illustrated  pamphlet  showing  hard  porcelain  in- 
sulators and  electric  fittings.    It  Is  their  List  No.  4. 

The  lively  town  of  Brookville,  Ind.,  is  now  putting  in 
water  works.  The  contract  for  the  pumping  engine, 
boilers  heaters,  etc. ,  was  awarded  to  the  Laidlaw  & 
Dunn  Co. ,  of  Cincinnati,  O  ,  who  are  now  doing  a  large 
business  in  water  works  pumping  engines. 

The  Palace  Hotel,  San  Francisco,  Cal. ,  has  ordered  a  200 
h.p.  cross  compound  engine  from  the  Ball  Engine  Co. . 
Erie,  Pa. .  for  their  electric  light  plant.  The  Palace  Hotel 
is  now  using  a  100  h.p.  tandem  compound  engine  manu- 
factured by  the  Ball  Engine  Co.,  (Erie,  Pa.)  with  satisfac 
tion. 

The  Electric  Light  Co. ,  of  Syracuse,  N.  Y. ,  have  com- 
menced placing  an  E.  P.  AUis  Co.  Corliss  engine  on  the 
foundation  in  their  new  addition  to  their  plant.  The 
nev/ engine  is  a  a  24x60  condensing,  and  is  to  diive  six 
Thomson-Houston  genarators  of  80  h.p.  each.  The  power 
is  to  be  used  by  the  street  car  lines  of  the  city. 

Magnolia  anti-friction  metal  gives  great  satisfaction — 
and  pleasure.  A  novel  illustration  of  this  has  come  to 
our  table.    It  consists  of  a  paper  showing  the  oilman 


with  his  eyes  closed  as  if  tired  unto  death,  until  he  sees 
Magnolia  coming  to  his  aid,  then  he  smiles — audibly  al- 
most—and his  eyes  are  joyfully  open.  When  the  card  is 
down  on  the  table  Magnolia  is  out  of  sight,  but  when  it  is 
held  up  between  the  eye  and  the  light  Magnolia  appears, 
and  with  it  a  great  transformation. 

The  Almy  Water  Tube  Boiler  Co. ,  ©f  Providence,  R.  I. , 
have  supplied  to  Seattle,  Washington,  two  boilers  of  120 
and 200  h.p.  respectively,  to  be  used  on  light-draft  stern- 
wheel  river  steamers.  They  have  under  construction 
one  1.50  h.p.  boiler  for  emergency  fire  pump  service.  Also 
one  for  service  in  running  diamond  drill  prospecting 
in  Mining  Mountain  region,  west  coast  of  Mexico;  two  for 
heating  a  hospital;  two  for  greenhouse  work  (in  the 
largest  greenhouse  in  New  England) ;  one  for  an  80  ft. 
yacht  for  a  party  in  Boston,  Mass.,  and  one  for  a  steam 
launch  in  Florida. 

Walbndge  &  Co.,  Buffalo,  wholasale  dealers  in  general 
hardware,  who  were  burned  out  less  than  a  year  ago, 
have  rebuilt  on  thejsite,  a  substantial  building,  with  dark 
red  sandstone  trimmings.  It  is  seven  stories  high,  fronts 
on  Washington  street  62  ft.  and  on  South  Division  street 
145  ft. ,  and  is  a  credit  to  the  firm  and  the  city  of  Buffalo. 
It  is  equipped  with  one  CO  h.p.  boiler,  fed  by  a  Snow 
pump  through  an  Otis  heater;  it  has  one  Howard  elevator 
run  by  a  Snow  pump;  it  has  the  Edison  system  of  electric 
lighting,  run  by  a  15  h.p.  Rice  automatic  enjine.  150—18 
c.  p.  incandescent  lamps.  It  is  equipped  with  the  latest 
system  of  fire  alarm  and  extinguishers.  The  plant  is  In 
charge  of  genial  Brother  Harry  Parson,  Past  Chief  Engi- 
neer of  Jefferson  Young,  Jr. ,  Council, No.  14,  and  it  can  lie 
safely  said  that  he  is  the  right  man  in  the  right  place; 
and  will  always  be  found  at  his  post  during  working 
hours. 

The  Sioux  City  Engine  Works  report  that  in  spite  Of 
the  financial  depression  in  the  country,  their  business 
has  kept  up  very  good,  having  been  obliged  to  work  a 
night  shift  almost  constantly  for  the  past  four  months' 
During  the  past  month  they  have  placed  orders  for  the 
following:  One  1.50  h.p.  Sioux  City  Corliss  engine  and  a 
1-50  h  p.  Stirling  water  tube  boiler  to  J.  H.  Hertsche  of 
Hamburg,  Iowa.  One  50  n.p.  Gidding's  automatic,  and 
an  80  h.p.  tubular  boiler  to  the  Commercial  Electric 
Power  Co.,  of  Lincoln,  Neb.  One  100  h.p.  Stirling  boiler 
to  the  Sioux  City  Oat  Meal  Co.  One  00  h.p.  Sioux  City 
Corliss,  and  two  80  h.j).  Stirling  boilers  to  the  Fremont 
Brewing  Co. ,  of  Fremont,  Neb.  One  12x18  Gidding's  au- 
tomat'c  (fourth  engine)  to  the  Moline  Plow  Co.,  Moline, 
111.  One  100  h.p.  Gidding's  automatic  compound  engine 
for  the  Nebraska  State  University  at  Lincoln,  Neb. ,  to- 
gether with  several  other  large  sales  which  will  be  closed 
within  a  few  days.  In  addition  to  the  above,  they  have 
placed  in  their  works  a  GO  h.p.  Gidding's  automatic  com- 
pound which  retains  the  st.me  elements  of  simplicity  for 
which  the  standard  Gidding's  automatic  has  become  so 
popular.  The  trade  on  the  Sioux  City  Corliss  engines  is 
steadily  growing  toward  the  larger  sizes,  and  they  are 
now  bringing  out  some  of  the  stiffest  and  heaviest  engine 
beds  built  in  this  country,  especially  designed  to  with- 
stand the  heavy  fluctuating  loads  of  electric  railway 
service.  They  are  now  negotiating  with  several  large 
roads  to  furnish  them  their  new  design  48  inch  stroke 
Corliss  engine  up  to  350  and  400  h.p.  These  same  sizes 
are  built  by  this  company  up  to  500  h.p .  or  in  pairs  of  1000 
h.p.  capacity  There  is  every  indication  that  the  output 
of  the  works  this  year  will  be  double  that  of  last  year. 


SITUATION  WANTED 

As  engineer,  by  a  thoroughly  experienced  and 
reliable  man,  highly  recommended.  Address 
"Steam,"  care  of  The  Amebican  Engineer,  1302 
Pontiac  Building,  358  Dearborn  street,  Chicago. 


CHICAGO,  MILWAUKEE  &  ST.   PAUL  RAIL- 
WAY, 

Electric  Lighted  and  Steam  Heated  Vestibuled  Trains, 
with  Westinghouse  Air  Signals,  between  Chicago,  St. 
Paul  and  Minneapolis,  daily. 

Electric  Lighted  and  Steam  Heated  Vestibuled  Trains 
between  Chicago,  Council  Bluffs  and  Omaha,  daily. 

Through  Vestibuled  Sleeping  Cars,  daily,  between  Chi- 
cago, Butte,  Tacoma,  Seattle,  and  Portland,  Ore. 

Solid  Trains  between  Chicago  and  principal  points  in 
Northern  Wisconsin  and  the  Peninsula  of  Michigan. 

Daily  Trains  between  St.  Paul,  Minneapolis  and  Kan- 
sas City  via  the  Hedrick  Route. 

Through  Sleeping  Cars,  daily,  between  St.  Louis,  St. 
Paul  and  Minneapolis. 

The  finest  Dining  Cars  in  the  World. 

The  best  Sleeping  Cars.  Electric  Reading  Lamps  in 
Berths. 

6,100  miles  of  road  in  Illinois,  Wisconsin,  Northern 
Michigan,  Iowa,  Minnesota,  Missouri,  South  Dakota 
and  North  Dakota. 

Everything  First-Class. 

First-Olass  People  patronize  First-Class  Lines. 
Ticket  Agents  everywhere  sell  Tickets  over  the  CM- 
cafi^o,  Milwaukee  and  St.  Paul  Railway. 


STEAM  HEATING. 

By  one  who  has  paid  for  his  experience,  is  the  title  of  a 
new  book  which  we  have  published,  without  advertise- 
ments, and  bound  in  leatherette,  similar  to  our  "Key  to 
Engineering,'' of  which  we  sold  nearly  2,000  copies.  The 
price  by  mail  is  25  cents.  Stamps  taken.  Ready  for  de- 
livery Nov.  1st.    Please  mention  this  paper. 

Mason  Rkgulatok  Co.,  Boston. 


Map  op  thk  United  States. 
A  large,  handsome  map  of  the  United  States,  moan- 
ed and  suitable  for  office  or  home  use,  is  issued  by 
the  Burlington  route.  Copies  will  be  maUed  to  any 
address  on  receipt  of  12  cents  in  postage  by  P.  S. 
EusTis,  Gen'i  Pasri.  Agent,  C.,B.&  Q.  R.  R.,  Chicago,  111. 


NEWI  NEW! 

FOE  MANCFACTUBEES. 

Who  wants  to  buy  a  small  new  machine  for  imitation 
and  exploration  in  America.  Sole  machine  in  the  world 
of  first  necessity  for  manufacturers  of  chocolate,  and  pat- 
ented only  in  Europe.  Please  address  offers,  if  possible 
in  German,  to  0.  N.  27850,  care  Rudolf  Mosse,  Berlin,  S. 
W.  (Germany). 


CONTRACTS  OPEN. 


Proposals.— Sealed  proposals  will  be  received  at  the 
office  of  the  Illinois  Board  of  World's  Fair  Commissioners. 
Room  18  Montauk  Building,  in  Chicago,  until  12  o'clock 
m.  on  the  18th  day  of  November,  1891,  for  all  the  labor 
and  material  required  for  the  erection  and  completion  of 
the  Illinois  Building  for  the  World's  Columbian  Exposi- 
tion at  Chicago  in  accordance  with  the  drawings,  gen- 
eral instructions,  conditions,  and  specifications  (copies 
of  which  may  be  seen  at  the  office  of  the  Commissioners 
in  Chicago  ana  on  application  to  the  architects,  W.  W. 
Boyington  A  Co.,  1.57  La  Salle  street,  Room  107,  on  and 
after  Oct.  26,  1891.) 

Each  proposal,  whether  for  a  part  or  the  whole  of  the 
work,  must  be  accompanied  by  a  certified  check  for  a 
sum  not  lees  than  3  per  cent  of  the  amount  of  the  pro- 
posal, drawn  in  ravor  of  the  Director-in-Chief  of  the  Illi- 
nois lioard  of  World's  Fair  Commissioners. 

The  Commissioners  will  reject  all  bids  received  after 
the  time  herein  stated  for  opening  the  same,  also  bids 
which  do  not  strictly  comply  with  all  the  requirements 
of  this  invitation,  i'he  Commissioners  also  reserve  the 
right  to  reject  any  or  all  bids.  Proposals  must  be  inclosed 
in  sealed  envelopes,  including  schedule  of  work  and  ma- 
terial and  check,  and  marked  "Proposal  for  the  Illinois 
State  Building  for  the  World's  Columbian  Exposition," 
addressed  to  John  P.  Reynolds,  Director-in-Chief  of  the 
Illinois  Board  of  World's  Fair  Commissioners.  This  15th 
day  of  October,  1891.  W.  0.  Gaebabd,  Secretary  Illinois 
Board  of  World's  Fair  Commissioners. 


Pumping  Machinery. — Sealed  proposals  will  be  re- 
ceived by  the  Board  of  Water  and  Lighting  Commission- 
ers of  the  city  of  McKeesport,  Pa. ,  until  noon  on  the  5th 
day  of  November,  1891 ,  for  the  furnishing  and  erection 
of  two  (2)  three  million  gallon  horizontal  duplex  direct 
acting,  compound  condensing,  or  non-compound  con- 
densing, rotative  pumping  engines,  of  the  outside  center 
packed  water  plunger  pattern,  for  Che  MeKeesport  Water 
Works;  together  with  all  appurtenances  and  connections 
thereto,  as  set  forth  in  the  specifications  for  taid  engines, 
now  in  the  office  of  the  Superintendent  of  Water  Works. 

Said  Board  of  Commissioners  reserve  the  right  to  reject 
any  or  all  proposals. 

Copies  of  specifications  will  be  mailed  upon  application. 
All  proposals  shall  be  endorsed  "Proposals  for  Pumping 
Machinery"  and  directed  to  the  undersigned.  By  order 
of  the  Board.   Jos.  Ecoff,  Superintendent. 


Approaches  to  U.  S.  Court  House,  Etc. — Sealed  pro- 
posals will  be  received  at  the  office  of  the  Supervising 
Architect,  Treasury  Depaitment,  Washington,  D.  C,  until 
2  o'clock  p.  m.  on  the  5th  day  of  November,  1891,  for  all 
the  labor  and  materials  required  for  the  approaches  to 
the  U .  S.  Court  House  and  Post  Office,  at  Texarkana,  Ark. 
Texas,  in  accordance  with  the  drawing  and  specification, 
copies  of  which  may  be  had  at  this  office,  or  the  office  of 
the  Superintendent  at  Texarkana,  Ark. ,  Texas.  Each  bid 
must  be  accompanied  by  a  certified  check  for  a  sum  not 
less  than  2  per  cent,  of  the  amount  of  the  proposal.  The 
Department  will  reject  all  bids  received  after  the  time 
herein  stated  for  opening  the  same;  also,  bids  which  do 
not  comply  strictly  with  all  the  requirements  of  this  in- 
vitation. Proposals  must  be  inclosed  in  envelopes,  sealed 
and  marked,  "Proposals  for  the  Approaches  to  the  U.  S. 
Court  House  and  Post  Office  building  at  Texarkana,  Ark., 
Texas,"  and  addressed  to  W.  J.  Edbeooke,  Supervising 
Architect. 


Steam  JbLeating  Apparatus.— Sealed  proposals  will 
be  received  at  the  office  of  the  Supervising  Architect, 
Treasury  Department,  Washington,  D.  C. ,  until  2  o'clock 
p.  m.  on  the  26th  day  of  October,  1891,  for  all  the  labor 
and  materials  required  to  remove  the  old  heating  appara- 
tus, and  fix  in  place  complete  a  new  low-pressure,  return 
circulation,  steam-heating  ajjparatus  for  the  U.  S.  Custom 
House  building  at  Cairo,  Ills.,  In  accordance,  with  draw- 
ings and  specifications  copies  of  which  may  be  had  on 
application  at  this  office,  or  the  office  of  the  custodian  of 
the  building  at  Cairo,  Ills.  Each  bid  must  be  accompan- 
ied by  a  certified  check  for  a  sum  not  less  than  2  per  cent, 
of  the  amount  of  the  proposal.  The  department  will  re- 
ject all  bids  received  after  the  time  herein  stated  for 
opening  the  same;  also,  all  bids  which  do  not  comply 
strictly  with  all  the  requirements  and  meaning  of  this  in- 
vitation. Proposals  must  be  inclosed  in  envelopes,  sealed 
and  marked  -'Proposals  for  the  New  Low-Pressure,  Re- 
turn-Circulation, Steam  Heating  Apparatus  for  the  U.  S. 
Custom  House,  at  Cairo,  Ills.,  and  addressed  to  W.  J.  Ed- 
beooke, Supervising  Architect. 
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BALL   CROSS-COMPOUND  ENGINE. 

•  Electricity  has  made  It  necessary  to  make  en- 
gines to  co-operate  with  it,  or  rather  to  put  electric, 
ity  in  useful  form,  of  a  particular  build.  The  ac- 
companying illustration  shows  a  cross  compound 
engine  for  electric  light  stations,  which  the  Ball 
Engine  Co.,  of  Erie,  Pa.,  began  to  build  two  years 
ago,  and  since  then  there  has  beea  a  great  demaud 
for  them.  Their  first  engines  of  this  tvpe  were  built 
for  the  new  electric  lighting  station  of  ihe  Ldi-ou 
Illuminating  Company,  of  Brooklyn.  It  was  de- 
cided to  build  these  engines  in  the  form  of  a  double 
or  cross  compound,  as  it  was  believed  that  a  higher 
rotative  speed  could  be  successfully  used  when 
the  work  was  distributed  over  two  sets  of  craukpius 
and  journals,  rather  than  with  the  use  of  a  single 
set  of  bearings  of  a  larger  size,  as  in  the  case  of  a 
tandem  compound  engine,  developing  the  com- 
bined power  of  the  double  compound.  The  engine 
was  specially  designed  for  heavy  work,  and  all 
the  parts  were  made  unusually  large  and  massive. 
It  is  believed  to  be  the  largest  and  heaviest  engine 
of  its  type  ever  built, 

The  crank  shaft  is  made  of  the  best  open  hearth 
steel  with  the  cranks  opposite  each  other;  one 
counteracting  the  effect  of  the  other,  so  that  the 
engine  is  perfactly  balanced  and  capable  of  being 
run  at  a  high  speed  with  quietness  and  ease,  and 
without  heating.  All  the 
parts  of  the  engine  are  of 
first-class  materials,  and  are 
finished  with  the  greatest 
care.  The  valve  provides 
for  quick  admission  of  steam 
and  insures  against  all  pos- 
sible leakage.  The  pistons 
are  readily  accessible;  the 
improved  governor  gives  good 
regulation.  Instead  of  using 
the  eccentric  and  strap  on 
the  low  pressure  side,  as  is 
commonly  done,  an  adjusted 
wrist  pin-plate  is  bolted  di- 
rectly to  the  hub  of  the  wheel. 
On  this  plate  is  the  valve  drl- 
ylng  crank-pin. 

On  account  of  the  small 
area  of  the  crank-rln,  there 
is  bat  little  wear  and  little  oil 
required.  The  valve  opera- 
ting mechanism  is  simple  and 
reliable.  The  engine,  as  a 
whole,  Is  a  pattern  of  sim- 
plicity, durability,  streogth 
and  economy. 

The  Ball  Engine  Company. 
Erie,  Pa.,  build  a  special 
cross  compound  engine  for 
street  railway  work,  and  have 
a  number  of  engines  in  suc- 
cessful operation  in  this 
work.    Among  the  large  street 

railway  generating  stations  using  this  engine  are 
the  Kochester  Street  Kail  way,  Rochester.  N.  Y.,and 
the  Buffalo  Street  Railway,  Buffalo,  N.  Y.  The  re- 
sults under  very  trying  conditions  are  said  to  be 
entirely  satisfactory.  The  often  expressed  desire  of 
large  central  station  and  other  practice  for  an 
economical  and  reliable  engine  of  medium  power 
and  occupying  a  comparatively  small  space,  has 
been  met  (as  the  Electrical  Review,  New  YorK,  says) 
by  the  cro.ss  compound  engine,  specially  intended 
for  variable  load  and  close  regulation  under  changes 
of  speed  and  boiler  pressure. 

The  Illinois  World's  Fair  Commissioners  have 
provided  for  the  preparation  of  a  number  of  topo- 
graphical maps  of  the  state  for  exhibition  at  the 
Exposition.  One  will  show  in  detail  the  railroads, 
of  which  Illinois  has  a  greater  mileage  than  has  any 
other  state,  with  their  grades  and  elevation  above 
both  Lake  Michigan  and  the  ocean.  Another  will 
show  the  river  courses,  valleys,  elevatians  end  ex- 
tensive prarW'B,  illustrating  the  resources  of  the 
state  for  agricultural  purposes.  A  map  is  being  pre- 
pare^  showlog  the  location  of  every  ^choolhouse 
•nd  all  of  the  htate  institntlocs  of  varions  descrip- 
tlona. 


AMERICAN 


SOCIETY  OF 
ENGINEERS. 


MECHANICAL 


The  following  are  the  topical  questions  for  the 
New  York  meeting  of  the  above-named  society,  next 
month,  (Nov.  16-20)  :  — 

89.  Has  anyone  ever  tried  to  standardize  sizes  for 
keys?   If  so,  what  are  his  sizes. 

90.  Have  you  had  any  experience  in  out-door 
woik  at  night,  in  wind  and  storm,  with  portable  ap. 
paratus  for  light  in  large  quantities,  other  than 
electric  light? 

91.  What  is  the  best  design  for  line  shafting,  trans- 
mitting over  fifty  horse-power,  permitting  them  to 
be  stoppi  d  and  started  on  any  floor,  without  inter- 
le'-iug  with  the  motor  or  other  shafting? 

9i.  What  is  the  best  method  of  correcting  for  the 
super-heating  of  steam  in  figuring  a  boiler  test. 

93.  In  ai  ranging  chimney  stacks  for  a  battery  of 
boilers,  is  it  best  to  use  one  for  each  pair,  or  a  large 
chimney  for  the  entire  battery? 

94.  Will  there  be  any  difference  in  the  size  of 
the  chimneys  i  equired,  when  the  boilers  are  the 
ordinai-y  tubular  type,  or  of  some  of  the  water-tube 
forms? 

95.  What  is  the  best  form  of  cylinder  lubricator 
for  engines  carrying  140  lbs.  of  steam  pressure  or 
over? 

96.  What  are  the  maximum  safe  speeds  for  hoist- 


with  the  load  In  high  speed  automatic  engines,  and 
if  flo,  why? 

106.  Are  there  not  anvantages  to  be  claimed  for 
a  medium  amount  of  back  pressure  and  high  com- 
pression lines  in  the  same  class  of  engines? 

107.  Has  anyone  tried  sand-blasting  as  a  method  to 
produce  a  surface  on  cast-iron  before  nickle- plating? 

108.  Is  there  any  better  method  than  jappaning  to 
protect  steel  from  corrosion? 

109.  What  kind  of  wheel  Is  best  for  grinding  and 
beveling  glass-plate?     What  is  best  surface  speed? 

110.  Which  is  the  best  process  to  repair  old  flies, 
sand-blasting,  etching  or  re-outting?  Do  any  of 
them  really  pay? 

111.  Is  there  any  reason  why  diametral  pitch 
should  not  be  used  for  very  large  gears,  instead  of 
circular? 

The  following  papers  are  also  to  be  read  and  dis- 
cussed:— 

Experiments  to  determine  the  rate  of  Rise  or  Fall 
of  a  mercurial  Thermometer  under  different  condi- 
tions.— Test  of  Indiana  Block  Coal  at  the  Chicago 
West  Side  Pumping  Station.— Limitations  of  Steam 
Engine  Economy;  by  A.  F.  Nagle. 

The  Value  of  Water  Power,  by  Chas.  T.  Main. 

The  Brooklyn  Pumping  Engine  of  1860,  by  Samuel 
McElroy. 

The  Idiosyncrasies  of  Chimney  Draft,  by  W.  E. 
Crane. 


ing  and  traversing  in  an  over-head  traveling  crane 
In  a  machine  shop? 

97.  Is  there  any  advantage  in  using  a  circulating 
device  for  the  water  inside  a  boiler,  particularly  of 
the  three-furnace  Scotch  form. 

98.  Is  there  any  best  way  to  group  the  tubes  over 
the  cylindrical  furnaces  of  a  Scotch  boiler. 

99.  Will  a  forced  circulation  of  air  under  a  floor 
near  the  ground  prevent  decay  of  the  woodwork  an 
floor  timbers? 

100.  Why  should  anyone  cut  a  half -inch  bolt  with 
12  threads  to  the  inch?  Is  there  any  objection  to 
theU.  8.  Standard  of  13  threads? 

101.  Have  you  any  facts  to  show  that  there  is  a 
molecular  change  in  metals  when  their  temperature 
is  raised  or  lowered? 

102.  Have  you  any  data  as  to  earth-work  dams 
which  would  suggest  the  factor  of  safety  with  which 
they  have  been  built? 

103.  What  have  you  found  Is  the  best  form  of 
straightening  machine? 

104.  Have  you  had  any  experience  with  systems 
for  puriflcation  of  bad  feed-water  before  it  gets  into 
a  steam  boiler,  either  by  precipitation  or  lotber- 
wise? 

106,  Is  it  better  or  not  to  have  the  lead  increase 


Electric  Power  Distribution,  by  H.  C,  Spaulding. 

Influence  of  the  Steam  Jackets  of  the  Pawtuoket 
Pumping  Engine,  by  Wm.  Kent. 

A  Combination  Iron  and  Oak  Pavement,  by  J. 
Wendell  Cole. 

Test  of  a  Pulsometer,  by  De  Volson  Wood. 


^  South  Dakota  la  now  engaged  in  raising  $80,000 
for  its  representation  at  the  Expositions  It  pro- 
poses to  erect  a  building  144  feet  square. 

The  State  Department  at  Washington,  has  been 
notified  that  Russia  has  appointed  its  royal  World's 
Fair  commission,  and  that  the  president  of  it  is 
Privy  Councillor  Behr,  Director  of  the  Department 
of  Finance. 

Bids  are  soon  to  be  invited  for  450,000  square  feet 
of  sidewalks  for  the  Exposition  grounds.  These 
walks,  for  the  most  part,  will  be  forty  feet  wide.  No 
restrictions  are  to  be  put  on  the  bidders  for  the 
work.  Every  contractor  will  be  allowed  to  bid  on 
his  own  kind  of  work,  and  from  all  the  different 
kinds  of  walks  proposed  what  is  thought  to  be  the 
cheapest  and  best  adapted  to  the  purpose  of  the 
Exposition  will  be  selected. 
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FEDERAL  STREET  AND  PLEASANT  VALLEY 
ELECTRIC  RAILWAY,  PITTSBURGH. 


BOILER   EXPLOSION    IN  KENTUCKY. 


TOTAL  STEAM    POWER   ON  EARTH. 


Eecognizing  the  necessity  of  a  perfectly  reliable 
source  of  power,  this  company  has  spared  no  ex- 
pense in  fitting  their  power  house  with  the  best  of 
steam  and  electric  machinery.  The  building  is  ab- 
solutely fire-proof,  with  brick  walls  and  tile  roof- 
ing. 

The  boilers  are  of  the  Hazleton  type,  rated  at 
1,000  h.p.  in  two  units,  and  each  furnished  with 
three  independent  Koney  stokers. 

Four  lines  of  railway  are  operated  by  the  company 
and  the  current  is  furnished  by:  five  80 -watt  Ed. 
ison  dynamos;  one  150-watt  Edison  dynamo,  and 
three  40-watt  Thomson-Houston  dynamos. 

In  practice  these  two  differently  wound  genera- 
tors are  not  found  to  work  well  together,  and  in  a 
short  time  the  electric  machinery  will  probably  be 
exclusively  Edison. 

The  power  originally  consisted  of;  one  18x33  and 
two  24x33  Buckeye  engines,  and  with  a  view  to 
guarding  against  possi- 
ble delay  through  ac- 
cident, a  system  of 
clutches  and  counter- 
shafting  was  adopted 
and  so  arranged  that 
any  engine  might  run 
any  dynamo,  or  even 
take  all  the  load.  In 
spite  of  these  precau- 
tions, they  have  had 
more  than  their  share 
of  trouble. 

That  they  have  been 
so  unsuccessful  in  this 
respect  has  been  the 
fault  of  the  design  of 
the  plant,  rather  than 
carelessness  in  its  op- 
eration or  the  policy  of 
the  purchasing  agent. 

Belts  and  clutches 
always  seemed  to  slip 
when  the  load  was  hea- 
viest, and  the  shaft 
bearings  got  hot  when 
greater  service  was  de- 
manded and  when  a 
shut-down  was  most 
vexatious. 

Finally,  losing  all  pa- 
tience, the  company 
have  installed  an  18 
and  30x16  Westing- 
house  high-duty  com- 
pound engine,  belted 
direct  to  a  150-watt 
Edison  dynamo,  and 
intend  to  thoroughly 
test  the  combination 
by  comparison.  Its 
success  seems  to  be 
already  demonstrated 
to  be  as  great  as  the 
failure  of  the  system 
whose  work  it  shares. 
It  is    quite  probable 

that  independent  engines  will  eventually  displace 
the  centralized  power  with  its  expensive  compli- 
cation of  shafting,  clutches,  belting  ,etc. 

The  interior  view  of  the  station,  (shown  herewith) 
from  a  photograph,  shows  the  disposition  of  the 
machinery  and  the  contrast  between  the  simplicity 
of  the  one  plant  and  the  intricate  construction  of 
the  other. 


By  a  boiler  explosion  at  Louisville,  Ky.,  last  Mon- 
day afternoon  one  man  was  killed,  several  persons 
injured,  and  nearly  $500,000  worth  of  property  de- 
stroyed. 

At  5  o'clock  William  E.  Adams,  a  fireman  at  the 
electric-light  plant  of  the  Louisville  Gas  company, 
was  throwing  coal  in  the  furnace  when  one  of  the 
battery  of  seven  boilers  let  go.  The  shock  in  the 
vicinity  was  like  an  earthquake.  Adams  was  thrown 
to  the  ground  with  terrific  force  and  received  such 
intercal  injuries  that  he  will  die.  The  shed  in  which 
the  boilers  were  located  was  demolished  and  pieces 
of  iron  and  timber  and  showers  of  red-hot  coals 
were  thrown  in  every  direction.  A  great  mass  of 
iron  and  a  deluge  of  burning  coals  were  thrown 
across  a  narrow  alley  into  the  rear  of  Kaufman  & 
Strauss'  big  retail  dry  goods  store  and  the  wall  of 
the  store  was  carried  away.  Half  a  dozen  clerks 
were  gathered  about  the  bookkeeper  at  the  back 
of  the  store.     With    the  bookkeeper,  Solomon 


According  to  the  Leipsiger  Tageblatt,  four-fifths 
of  the  world's  steam  engines  at  present  in  operation 
have  been  constructed  within  the  last  quarter  of  a 
century.  France  possesses  47,590  stationary  en- 
gines, 7,000  locomotives,  and  1,850  marine  engines; 
Germany,  59,000  stationary  engines  and  boilers,  10,- 
000  locomotives,  and  1,700  marine  engines;  Austria, 
only  12,000  stationary  engines,  and  2,800  locomo- 
tives. The  force  of  the  steam  engines  in  operation 
in  the  United  States  is  equal  to  7,500,000  horse- 
power, of  those  in  England  to  7,000,000  horse-power, 
in  Germany  to  4,500,0il0,  in  France  to  3,000,000,  and 
in  Austria  to  1,500,000  horse -power.  In  these  fig- 
ures the  horse-power  of  locomotives  is  not  included; 
in  the  beginning  of  1890  the  total  number  of  world's 
locomotives  amounted  to  105,000,  representing  from 
5,500,000  to  7,000,000  horse-power.  Taking  the  fig- 
ures as  6,000,000  only,  this  gives  the  total  horse- 
power of  the  whole  of  the  steam  engines  and  loco- 
motives on  the  earth  as  19,000,000.     The  horse- 


Fedekal  Street  and  Pleasant  ValIiET  Electric  Street  Railway  Company,  Allegheny  and  Pittsburgh,  Pa. 


The  Department  of  Transportation  is  offered  one 
of  the  most  valuable  relics  of  the  early  days  of 
railroading  in  this  country  and  will  doubtless  se- 
cure it  for  an  exhibit.  The  old  locomotive  "Sam- 
son," built  in  England  in  "the  thirties"  by  the  cele- 
brated Timothy  Hackworth  and  brought  to  this 
country  in  1838,  is  still  in  existence  and  in  working 
order.  Accompanying  it  is  a  quaint  old  passenger 
car  built  in  imitation  of  a  stage  coach,  both  stand- 
ing on  some  of  the  old  scolloped  or  fish-belly  rails. 
The  engineer  who  first  ran  the  locomotive  is  still 
alive,  and  if  still  living  at  the  time  of  the  World's 
Fair  may  accompany  the  venerable  engine. 


Dreyfus,  they  were  caught  in  the  wreckage,  but  it 
is  believed  all  escaped  alive.  Dreyfus  was  seriously 
injured.  Carrie  Dinkelspiel,  Hattie  Ennis,  and  Lena 
Sickles  were  slightly  injured.  At  once  the  whole 
building  was  in  flames,  and  as  the  wreckage  and 
goods  burned  like  tinder  total  destruction  soon  fol- 
lowed. 

The  fire  was  conveyed  to  the  Courier-Journal  and 
Polytechnic  Library  Buildings,  which  were  saved 
with  diflQculty.  The  books,  pictures,  and  other  art 
collections  in  the  latter  were  damaged  by  water. 

The  fire  burned  out  the  two  upper  floors  of  J.  V. 
Escott  &  Sons,  dealers  in  pictures,  fine  mirrors, 
wall  paper,  photographers'  supplies,  and  the  two 
lower  floors  were  flooded  with  water  till  hardly  any- 
thing was  saved.  Levrone's  confectionery  and  Por- 
ter's millinery  store  were  slightly  damaged. 

William  Wilsher,  engineer  at  the  electric  light 
boilers,  was  with  Curt  Dawson,  dynamo  tender,  in  a 
room  adjoining  the  boilers,  and  they  barely  escaped. 
He  says  he  had  on  only  100  pounds  of  steam,  while 
he  was  allowed  120. 


power  of  a  steam  engine  may  be  estimated  as  equiv- 
alent to  the  power  of  three  horses,  and  the  power 
of  a  horse  as  equivalent  to  that  of  seven  men.  The 
world's  steam  engines,  therefore,  represent  the 
enormous  total  of  1,000.000,060  men,  or  double  the 
number  of  workers  in  the  world,  the  total  popula- 
tion of  the  earth  being  estimated  at  1,400,000,000 
souls. 


Dr.  Bertolette,  Commissioner  to  the  La  Platte 
Republics,  has  informed  the  Latin -American  De- 
partment that  he  is  endeavoring  to  secure  for  the 
Exposition  a  colony  of  lace  makers  and  gold  and 
silver  workers  from  Paraguay.  These  people  are 
ingenious,  their  product  being  equal  to  that  of  the 
Brussels  working  women,  and  the  fact  that  they  use 
vegetable  fiber  exclusively  makes  their  work  of 
even  greater  value  and  interest.  It  has  been 
planned  by  the  Latin-American  Department  to  have 
a  group  of  taese  lace  makers  on  the  Exhibition 
grounds;  also  a  group  of  workers  on  gold  and  silver 
filigree. 
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THE    CHASE     MACHINE     COMPANY'S  IM- 
PROVED   DUPLEX  PUMP. 


The  accompanying  cut  represents  tlie  general  de- 
sign of  an  improved  duplex  boiler  feed,  Are,  and 
elevator  pump,  brought  out  some  time  ago  by  the 
Chase  Machine  Company,  of  111  Elm  sireet,  Cleve- 
land, 0. 

These  pumps  are  designed  especially  for  marine 
service,  or  wherever  pressure  is  required,  and  are 
necessarily  very  heavy  and  well  built.  The  princi- 
ple and  design  of  these  pumps  are  similar  to  the  or- 


Besides  the  pumps  here  described,  the  Chase  Ma- 
chine Co.  manufacture  pumping  and  hydraulic  ma- 
chinery lor  other  purposes.  By  addressing  the 
manufacturers,  as  above,  any  desired  information 
can  be  had  regarding  their  pumps. 


dinary  duplex  Worthington  pump,  except  that  im- 
provements have  been  made  that  have  seemed  best, 
and  which  experience  had  suggested. 

Each  water  cylinder,  in  the  pump  herewith  shown, 
is  supplied  with  a  cast  brass  removable  liner,  so  fit- 
ted as  to  be  easily  removed,  re  bored,  and  returned 
to  the  cylinder  again.  The  water  pistons  are  of 
cast  iron  so  arranged  as  to  be  packed  with  any 
packing  of  proper  size  that  may  be  preferred  or  re- 
quired by  the  service  to  which  it  may  be  put. 


A  l.OOO  H.  p.   FEED-WATER  PURIFIER. 

The  accompanying  illustration  shows  a  1,000  h.p. 
live  steam  feed-water  purifier, manufactured  by  the 
Hoppes  Manufaciuring  Company,  of  Springfield,  O. 
These  machines  are  claimed  to  be  the  largest  ones 

of  this  class  ever  built, 
and  are  sixty  -eight 
inches  in  diameter  by 
twenty-six  feet  long. 
They  are  built  almost 
entirely  of  steel,  the 
large  removable  heads 
being  hot  pressed  from 
oEc  sheet  of  best  flange 
steel  by  hydraulic 
power. 

This  machine  con- 
tains pans  of  the  same 
form  as  are  used  in  the 
smaller  sizes  of  the 
Hoppes  purifiers,  but 
there  are  two  tiers  of 
pans  in  a  section  with 
a  dividing  pan  at  the 
top  to  receive  and  di- 
vide the  water  equally 
into  each  tier.  Four 
sections  of  nineteen 
pans  each  are  used  in 
machines  of  this  size, 
which  affords  ample 
surface  to  retain  all  scale  making  properties  the 
feed-water  may  contain. 

All  parts  are  made  of  the  best  material,  and  the 
workmanship  is  first-class.  As  in  the  smaller  puri- 
fiers of  this  kind,  use  is  made  of  the  under  side  of 
the  pans  to  catch  and  retain  the  sulphates  and  sili- 
cates, the  interior  of  the  pans  affording  ample  set- 
tling chambers  for  such  solids  as  will  precipitate. 
These  purifiers  are  connected  with  the  boilers  by  a 
large  steam  pipe,  A,  and  the  exit  or  gravity  pipe. 


HOPPEH  1,000  HP. 
Valves  are  of  cast  brass  or  rubber  as  may  be  pre- 
ferred. Valve  seats  are  of  cast  brass,  so  fastened 
Into  place  as  to  prevent  their  being  loosened  by  the 
difference  in  exrmnsion  between  the  t^o  metals  of 
brass  and  cast-iron,  or  from  an  unusual  pressure. 
All  other  details  are  intended  to  be  made  of  materi- 
»J,  and  in  such  a  way  as  to  be  best  adapted  and 
most  coDTenlent  for  a  machine  of  this  kind. 


Feed  Wateb  Puripieb. 

D,  a  blow  off,  is  connected  to  the  purifier  at  C.  The 
pipe  from  the  feed  pump  or  boiler  feeder  is  attach- 
ed at  B, 

In  operation  the  water  is  pumped  In  at  B  and, 
falling  into  the  top  pan,  it  overflows  the  sides  and 
drops  from  the  angle  iron  riveted  to  each  side  of 
the  bottom  Into  the  top  pans  of  the  side  tiers. 
When  these  pans  are  full,  the  water  flows  over  the 


sides  and,  following  the  under  surface,  flows  in  a 
thin  uniform  sheet  along  the  bottom  until  it  reaches 
the  center  when  It  falls  into  the  pan  below,  and  so 
on  over  each  successive  pan  until  it  reaches  the 
bottom  of  the  shell,  from  which  it  passes  to  the 
boilers  through  pipe  D. 

The  water  being  thus  heated  to  the  boiler  tem- 
perature parts  with  the  scale  making  properties  it 
contains,  the  greater  part  of  which  adheres  to  the 
under  side  of  the  pans.  In  this  way  are  removed 
from  the  water  the  sulphates  and  silicates  of  lime 
and  the  sulphates  of  magnesia  which  will  not  pre- 
cipitate, but  which  form  on  the  bottom  or  under 
side  of  the  pans  on  the  same  principle  that  stalac- 
tites are  formed  on  the  roofs  of  caves.  The  pans 
are  made  of  light  sheet  steel,  and  are  easily  cleaned 
of  all  scale. 

The  Hoppes  Manufacturing  Company  are  pre- 
pared to  build  purifiers  of  larger  sizes  where  they 
are  desired,  but  prefer  to  use  two  or  more  machines 
in  places  where  over  1,000  h.  p.  is  required. 

The  company  also  build  their  large  size  exhaust 
steam  feed-water  heaters  with  pans  arranged  the 
same  as  in  the  purifier  shown.  These  heaters  are 
provided  with  oil  catchers,  automatic  water  regula- 
tors, and  contain  enough  lime  catching  surface  to 
retain  all  the  solids  liberated  at  the  temperature  of 
exhaust  steam.  These  latter  machines  are  built  in 
sizes  up  to  3,000  h.p. 


UNDERGROUND  RAILWAY  FOR  NEW  YORK. 


The  commissioners  appointed  to  devise  a  scheme 
of  rapid  transit  for  New  York  City  have  recom- 
mended an  underground  system  of  railways  in  tun- 
nels on  each  side  of  Manhattan  Island  from  the 
Yonkers  line  to  the  Battery,  and  a  cross-town  tun- 
nel under  Union  square.  Express  trains  on  special 
tracks  to  run  forty  miles  an  hour.  Electricity  to  be 
the  motive  power  and  to  light  the  tunnels.  The 
block  system  to  prevent  accidents  is  proposed;  and 
good  ventilation,  doing  away  with  smoke,  steam, 
and  discomfort,  will  be  provided. 

There  will  be  thirty  miles  of  continuous  road,  or 
over  100  miles  of  single-track  line  if  the  commis- 
sioners' recommendation  be  carried  out.  The  main 
line  on  the  west  side  of  the  city,  beginning  at  the 
Battery,  will  comprise  four  tracks  and  will  extend 
as  far  north  as  the  Yonkers  line,  about 
seventeen  miles  in  all.  This  west  side  main 
line  will  connect  with  the  east  side  at  Union 
Square  by  means  of  a  loop.  The  East  Side 
main  line  will  begin  at  the  city  hall  and 
run  due  north  a  distance  of  thirteen  miles. 
This  will  give  seventeen  miles  of  road  on 
the  West  Side  and  thirteen  on  the  East,  or 
thirty  miles  in  all  exclusive  of  the  loops 
and  switches.  There  will  be  large  stations 
at  the  Battery,  at  the  city  hall,  at  Union 
Square,  and  other  central  points.  At  inter- 
vals there  will  be  switches  and  sidetracks  in 
the  tunnels  for  use  in  case  of  emergency. 
Two  of  the  four  tracks  on  each  line  will  be 
used  for  express  trains. 

It  will  be  stipulated  that  a  speed  of  forty 
miles  an  hour  must  be  maintained  by  all 
trains,  exclusive  of  the  stops  at  stations. 
Express  trains  will  run  from  one  end  of  the 
island  and  to  the  other  in  less  time  than  it 
now  requires  tc  travel  from  the  cityhall  to 
Fourteenth  street  on  the  elevated  roads. 
The  tunnels  will  be  at  least  100  feet  below 
the  surface  at  the  Battery,  running  a  short 
distance  under  the  park,  but  no  part  of  the 
park  will  be  encroached  upon.  As  the  tun- 
nels progress  towards  the  northern  part  of 
the  city  where  there  is  less  weight  on  the 
surface  they  will  run  nearer  the  surface. 
Beyond  the  limits  of  the  city  the  roads  wil^ 
come  to  the  surface  and  proceed  to  the  north- 
ern termini  on  viaducts. 


Mo^e  than  one  and  one-half  million  pounds  o' 
steel  and  iron  will  enter  intD  the  construction  of 
Mines  and  Mining  Building,  at  the  World's  Fair. 

The  Royal  Agricultural  and  Commercial  Society 
of  British  Guiana  has  decided  to  hold  a  local  exhi- 
bition of  its  resources  preliminary  to  the  display  it 
intends  making  at  Chicago. 
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sclieme  whereby  the  current  is  transmitted  through 
wires  without  insulation,  and  buried  in  mud.  It 
certainly  looks  as  if  electrical  science  is  yet  only  in 
its  infancy.  And  it  is  not  safe  for  any  one  to  vent 
ure  to  say  what  a  day  may  not  bring  forth,  in  the 
electrical  field. 
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Engineers  of  Boston  have  a  good  opportunity 
open  for  them  to  hear  lectures,  such  as  they  want 
to  hear,  from  men  of  marked  abilities,  which  are  to 
be  delivered  free,  in  the  Wells  Memorial  Institute, 
987  Washington  street,  Boston,  as  appears  from 
statement  in  another  column.  The  lectures  will  be 
paid  from  the  Lowell  fund. 


COBBESPONDENTS  have  something  to  say,  and  not 
wordy  froth,  in  this  and  our  last  issue  or  two.  It  is 
a  pleasure  to  answer  all  honest  inquiries,  as  far  as 
we  can,  and  when  engineers  help  one  another,  and 
endeavor  to  throw  light  on  the  difficulties  of  their 
profession,  our  correspondence  columns  will  be 
beneficial  and  edifying  to  many. 


RIVETING   BY  ELECTRICITY. 


In  response  to  inquiries  concerning  an  electric 
riveting  machine,  described  in  one  of  our  recent  is- 
sues, we  would  say  that  such  a  machine  is  not  yet 
on  the  market.  It  is  not  out  of  the  experimental 
stage  yet.  The  Thomson-Houston  Electric  Co.  have 
such  a  machine  in  their  experimental  department 
at  Lynn,  Mass.,  we  are  informed. 

Mr.  Force  Bain,  the  well-known  electrician  of 
Chicago,  says: 

"I  do  not  think  there  is  a  practical  machine,  to 
rivet  by  electricity,  In  the  market.  All  of  the  ex- 
perimenting, so  far,  has  been  in  a  direction  toward 
utilizing  the  reciprocating  motion  of  an  electro 
magnet,  which,  in  my  opinion,  is  entirely  imprac- 
tical. 

"To  convert  the  rotary  into  the  reciprocating 
motion  for  this  purpose  involves  considerable  com- 
plication that  can  hardly  be  tolerated  in  a  machine 
subjected  to  the  hardships  that  a  riveting  machine 
receives.  We  can  not  tell  what  a  day  may  bring 
forth,  however,  and  I  would  not  say,  by  any  means, 
that  the  electric  riveting  machine  is  an  impossi- 
bility." 

We  are  not  at  liberty,  for  the  present,  to  publish 
what  another  electrician  says  on  this  subject, — ex- 
cept that  he  is  confident  that  a  practical  electric 
riveting  machine  will  be  perfected  in  a  short 
time. 

From  the  Indications  we  have  observed,  such  a 
machine  would  fill  an  intensely-felt  want. 


steam  engine;  sanitary  engineering,  and  building 
construction.  There  will  be  fifteen  lectures  on  each 
of  the  above  topics.  The  lectures  on  electricity 
will  be  given  on  Friday  evening  of  each  week  for 
the  elementary  lectures,  and  on  Tuesday  evenings 
for  the  advanced  course.  The  lecturer  is  Prof.  Wm. 
L.  Puffer,  of  the  Institute  of  Technology,  and  he 
will  have  at  his  command  all  necessary  instruments 
and  apparatus,  a  1-horse  power  electric  motor,  the 
Edison  circuit,  the  arc-light  circuit,  the  alternating 
circuit,  and  a  lantern  for  projections.  None  of  the 
lectures  will  require  a  knowledge  of  mathematical 
subjects. 

The  lectures  on  steam  and  steam  engine  will  be 
given  by  Thomas  Hawley,  editor  steam  departirent 
of  the  Boston  Journal  of  Commerce,  commencing 
Tuesday  evening,  November  3,  and  on  each  succeed- 
ing Tuesday  evening.  The  lecturer  will  discuss  the 
following  topics:  Merits  and  defects  of  different 
engine-valve  systems  and  boilers;  different  methods 
of  heating,  direct  and  indirect;  high  and  low-pres- 
sure steam,  and  exhaust;  belts  and  belting;  shafting; 
the  testing  of  engines  and  boilers,  and  the  practical 
use  of  the  indicator. 

The  lectures  on  building  construction  and  archi- 
tectural drawing  will  be  given  by  Prof.  E.  W.  Smith, 
Tuesday  evenings. 

All  of  these  lectures  are  free  to  every  one,  without 
any  restriction  ether  than  to  apply  for  tickets  at  the 
office  of  the  Institute,  on  the  evening  of  the  lecture 
or  before.  Engineers,  firemen,  and  those  interested 
in  electrical  matters  should  attend  these  lectures. 
They  will  find  them  of  great  benefit. 


WHO   WILL   BE  THE  WINNERS? 


The  Amhbican  Engineeb  Publishing  Co.,  with 
the  view  of  bringing  up  the  circulation  of  the  paper 
to  fully  20,000  copies  each  issue,  offer  a  premium  of 
$40  to  the  one  who  will  send  in  the  greatest  number 
of  new  subscriptions,  $20  to  the  one  who  will  send 
the  second  greatest  number,  and  |10  to  the  one 
who  sends  the  thiid  greatest  number  of  new  sub- 
scriptions, by  January  1,  lb92. 


STRANGE  MOVEMENTS  OF  A  LOCOMOTIVE. 


A  curious  story  comes  from  Jacksonville,  III.,  to 
the  eSect  that  late  last  Sunday  night  the  watchman 
at  the  Jacksonville  Southeastern  line  roundhouse 
saw  one  of  their  large  locomotives  cross  the  turn- 
table, glide  out  upon  the  main  track,  and  start  down 
the  road  in  the  direction  of  Pisgah.  On  it  went 
faster  and  laster  without  conductor  or  orders.  The 
agent  at  Pisgah  was  wired  to  have  the  main  track  at 
that  place  cleared,  and  a  north-bound  freight  had 
just  been  sidetracked  when  the  headlight  ol  the 
wild  engine  came  into  view  within  a  hundred  feet 
of  the  station,  when  it  came  to  a  standstill.  Mem- 
bers of  the  freight  train  came  near  the  engine  when 
it  stopped  but  saw  no  one  leave  it.  The  men  at  the 
roundhouse  in  Jacksonville  saw  no  stranger  about 
the  place,  yet  when  the  runaway  engine  was  board- 
ed the  cab  was  found  to  be  vacant.  The  throttle 
was  closed  and  the  machinery  was  in  perfect  order. 
The  circumstance  aflorded  material  for  much  dis- 
cussion and  room  for  many  conjectures.  There  are 
railroad  men  who  have  heard  of  engines  being  run 
by  supernatural  agencies,  and  they  are  not  pre- 
pared to  say  that  a  living  being  made  the  Sunday 
night  trip.  However,  a  strict  watch  is  maintained 
at  the  shops  there. 


Electbicity  seems  likely  to  make  a  great  step  in 
advance,  before  long.  Mr.  Edison,  as  stated  in  an- 
other column,  promises  a  motor,  and  current  sys- 
tem, that  will  eclipse  the  present  mode  of  railroad 
locomotion,  as  well  as  the  electric  railway  f ystems 
now  in  vogue  in  several  cities.  His  plan  will  do 
away  with  overhead  wires,  and  with  conduit  sys- 
tems, and  all  that,  and  the  current  will  be  "picked 
up"  through  mud  and  slush  and  deep  water  without 
trouble.  Singularly  enough  a  man  described  in  a 
Denver  paper  as  Edison's  "rival"  is  said  to  have  a 


A  FATAL  THRASHING  ENGINE  EXPLOSION 


A  fatal  "thrashing  accident"  occurred  at  May- 
ville,  North  Dakota,  on  Thursday  afternoon  last 
week,  at  the  big  farm  owned  by  Qrandm  Brothers. 
Four  men  were  killed  outright,  and  two  others  so 
seriously  hurt  that  they  died  within  an  hour  after- 
ward. 

The  men  were  killed  by  the  explosion  of  the 
boiler,  due  to  the  fact,  it  is  claimed,  that  the  engi- 
neer had  allowed  the  water  to  run  down  too  low. 
The  machine  had  been  standing  still  about  two 
hours  while  some  repairs  were  being  made,  and  the 
explosion  followed  within  two  minutes  after  the  en- 
gine started  and  the  pump  began  pouring  cold 
water  into  the  boiler.  Two  of  the  killed  were 
blown  nearly  to  pieces. 

The  killed  are:  Hans  Baastad,  fireman;  A.  W. 
Blomers;  Wm,  Clark;  M.  N.  Eisberger;  engineer;  A. 
L.  Marsh,  division  foreman,  and  a  man  whese  name 
is  not  known.  Marsh  leaves  a  wife  and  two  chil- 
dren who  live  at  Fargo. 

Two  men,  Wm.  Peabody  and  Larry  May,  were  se- 
riously injured,  but  are  expected  to  recover. 


A  WONDERFUL  STEAM  ENGINE. 


FREE   LECTURES   FOR   ENGINEERS  AND 
ELtCTRICIANS. 

The  free  lectures  given  by  the  Lowell  fund  will 
commence  the  first  week  in  November,  at  the  Wells 
Memorial  Institute,  987  Wae-hington  street,  Boston. 
These  lectures  will  be  thoroughly  practical,  design- 
ed to  meet  the  needs  of  workingmen  and  mechanics, 
and  include  the  following  topics:  Electricity,  ele- 
mentary; electricity,  advanced;  steam   and  the 


It  was  in  1874, 1  believe,  that  D.  A,  A.  Buck,  an  in- 
genious mechanic  of  Worcester,  Mass.,  couotructed 
a  perfect  steam  engine  of  such  lilliputian  dimen- 
sions as  to  gain  for  its  maker  the  plaudits  of  the 
world.  To  go  into  exact  details  the  boiler,  pumps, 
governors,  and  all  were  so  exceedingly  small  as  to 
only  occupy  a  space  seven-sixteenths  of  an  inch  in 
diameter,  or  about  the  area  of  an  old-fashioned  sil- 
ver 3-cent  piece.  It  was  only  five-eights  of  an  Inch 
high,  yet  it  contained  148  distinct  parts,  nearly  all 
of  which  were  silver  and  gold.  It  was  held  to- 
gether by  fifty-two  screws,  the  smallest  being  but 
one  one-hundredth  of  an  inch  in  length.  The  en- 
gine had  all  the  valves,  gearing,  etc. ,  to  be  found 
on  the  ordinary  horizontal  engine.  Three  drops  of 
water  filled  the  boilerl  The  engine  weighed  but 
fifteen  grains  when  clear  of  the  base-plate.  The 
diameter  of  the  cylinder  was  but  one-sixteenth  of 
an  inch;  length  of  stroke,  three-fifty-seconds  of  an 
inch. — St.  Louis  Republic. 


The  imitation  battleship  "Illinois,"  at  tne  naval 
pier,  in  the  Exposition  grounds,  is  now  rising  from 
the  water.  Work  is  progressing  satisfactorily  on 
the  hull.  The  deck  will  measure  over  all  348  by  69^ 
feet.  This  structure  is  to  cost  $100,000  and  is  the 
most  original  illustration  of  naval  architecture  ever 
worked  out. 
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EDISON'S  "RIVAL"  IS  ANNOUNCED. 


Tbe  following  tale  Is  from  a  Denver  paper: 
Oregon  Las  produced  a  rival  to  Thomas  Edison, 
the  world-famous  electrician.  He  ia  F.  J.  Crouch, 
of  Eugene,  who  has  invented  a  harmless  dynamo 
which  a  child  can  handle  without  fear  of  danger. 
Mr.  Couch  was  born  in  a  log  cabin  near  Oakland, 
Douglas  county,  in  1855.  His  father  went  from  Bal- 
timore to  the  Sandwich  Islands  in  1847  and  then  to 
California  in  1849.  His  mother  crossed  the  plain.'j 
to  Oregon  in  1850.  His  father  was  captain  of  Com- 
pany C,  of  Douglas  county,  in  the  Eogue  Eiver  In- 
dian war  of  1855  and  distinguished  himself  by 
many  deeds  of  valor. 

Mr.  Crouch  has  lived  at  Eugene,  ofiE  and  on,  for 
twelve  years.  When  the  Eugene  Light  Company 
was  organized  four  years  ago  he  became  its  electri- 
cian. Then  and  there  he  set  to  work  to  invent  a 
harmless  dynamo,  one  which  would  not  require  ex- 
pensive insulation,  nor  entail  fJanger  to  life.  The 
dynamo  now  on  exhibition  at  the  exposition  is  the 
result  of  four  long  years  of  study  and  experiment. 
Upon  it  Mr.  Crouch  has  spent  every  cent  he  has 
earned  in  four  years,  exclusive  of  the  cost  of  pro- 
viding for  his  family.  His  invention,  rude  as  it  is, 
represents  an  outlay  of  between  $5,000  and  $6,000. 
Mr.  Crouch  said  yesterday  that  he  was  tempted 
several  times  to  give  up  the  work,  but  seeing  that 
he  had  gone  so  far  and  spent  so  much  money,  he 
determined  to  hold  up  his  end  and  win  or  lose. 
Once  he  adjusted  things  wrong,  and  received  a 
shock  which  sent  him  spinning  across  the  room. 

Mr.  Crouch  says  his  machine  is  very  simple,  and 
adds  that  the  secret  of  success  Is  in  the  winding, 
induction  and  proportion  of  metals.  There  is  an- 
other secret  which  he  will  not  divulge.  He  says 
the  success  of  his  Invention  is  in  one  wire  but  he 
does  not  desire  to  discuss  the  matter. 

A  feature  of  Mr.  Crouch's  exhibit  is  a  16-candle 
power  light,  burning  in  a  jar  of  water,  the  naked 
wire  being  exposed  to  the  water.  Eight  above  the 
jar  Is  a  light  and  an  electric  bell  on  the  same  cir- 
cuit. A  telegraph  instrument  has  been  worked  a 
distance  of  three  or  four  miles  on  the  same  line  as 
an  electric  light  without  damage  to  either  branch 
of  tbe  service.  Again  the  incoming  and  outgoing 
wires  of  the  dynamo  have  been  run  without  insula- 
tion through  mud  and  have  then  started  lights 
without  any  loss  of  power.  Mr.  Crouch  says  his 
dynamo  has  the  power  of  ten  volts,  while  that  In- 
vented by  Edison  has  110  volts.  It  will  run  fifty 
16-canale  power  incandescents,  with  4i-horse  power 
including  friction.  In  Inventing  it  Mr.  Crouch  says 
he  cast  aside  all  the  theories  of  construction  of 
electrical  machines  and  started  on  a  new  taok. 


HEADQUARTERS     SUPREME    CHIEF  ENOI 
GINHER. 


Stbaousb,  N.  Y.,  Oct.  26,  1891. 

To  the  Officers  and  Members,  A.  0.  of  S.  E.: 

Deab  Brothekb: — You  are  hereby  notitled  that  I 
have  returned  to  this  city,  and  will  again  make  It 
my  residence  and  headquarters.  All  communica- 
tions should  be  addressed  to  me  at  211  East  Castle 
street,  this  city.  My  reason  for  this  change  will  be 
given  to  the  Order  in  a  letter  to  each  council. 

Yours  fraternally, 
Jeffekson  Young,  Jk.,  S.  C,  E. 


M.   COWLES   DROPPED   FROM   THE  ROLLS. 


Whereas  Merrick  Cowles  has  ceased  to  act  as 
"manager"  of  The  American  Engineer,  the  official 
gan  of  the  American  Order  of  Steam  Engineers,  and 

Whereas  his  life  membership  having  expired  on 
that  date. 

Therefore  be  it  resolved  that  his  name  be  drop- 
ped from  the  rolls  of  the  Order. 

By  order  of  committee.  Fort  Dearborn  Council, 
No.  6,  Chicago,  111.  W.  C.  Kelset, 

Cor.  Engr. 


ALASKA   AS   A   PENAL  SETTLEMENT. 


An  editorial  writer  In  The  Chicago  Graphic  s&ys: 
In  our  own  country  a  notable  percentage  of  the 
brightest  intellects  are  locked  up  In  the  penitenti- 
aries.   In  most  of  the  states  the  convict  leasing  sys- 
tem has  been  abolished  and  organized  labor  is  urg- 
ing an  embargo  against  every  form  of  prison  labor. 
This  would  compel  free  labor  to  support  criminals 
in  idleness  rather  than  require  convict  labor  to 
help  support  the  state.  If  the  political  demagogues 
comply  with  this  absurd  demand  the  only  method 
of  reforming  criminals  will  be  through  the  agency 
of  penal  colonies  beyond  the  reach  of  competition 
with  free  labor.    Probably  the  dread  of  transporta- 
tion to  the  antipodes  would  have  a  deterrent  effect 
on  criminals  and  diminish  the  commission  of  crime. 
Penal  colonization  in  Alaska  might  tend  to  its  rapid 
settlement  and  enrichment  by  immigi-ation,  as  at 
Botany  Bay.    If  the  result  of  the  experiment  cor- 
responded with  that  in  Australia,  there  would  be  a 
surprising  development  of  the  mineral  resources  of 
of  Alaska,  and  descendants  of  the  penal  colonists — 
owners  of  gold  bonanzas,  and  bedazzling  in  Alaska 
diamonds  and  sealskin  suits — might  eventuate  as 
representatives,  senators,  governors  and  presidents 
of  the  United  Stales. 


BRINGING   LAW   INTO  CONTEMPT. 


EDISON'S   LATEST  INVENTION 

A  communication  from  New  York,  last  Saturday, 
says: 

Thomas  A.  Edison  was  seen  at  his  office  in  Orange, 
N.  J.,  to-day,  regarding  his  newly  perfected  motor 
system  for  steam  and  street -car  railroads.  Asked  if 
it  will  displace  the  steam  locomotive  he  replied: 

"Yes,  it  will  displace  steam  if  economy,  as  well  as 
speed  and  safety,  is  a  factor  of  locomotion;  not  be- 
cause it  will  make  easily  a  speed  of  a  hundred  miles 
an  hour,  while  steam  strains  Itself  to  make  sixty, 
but  because  it  will  get  one  horse-power  out  of  from 
one  to  two  pounds  of  cheap  coa\  while  out  of  six 
pounds  of  high  price  coal  a  locomotive  can  only 
get  that  same  one  horse-power.  It  will  displace  it 
because  it  will  be  cheaper." 

"When  will  it  displace  It?" 

"It  will  begin  to  do  it  between  Chicago  and  Mil- 
waukee at  the  World's  Fair."  Mr.  Edison  contin- 
ued: "In  pioneering  you  have  to  have  a  man  with 
nerve  to  adopt  your  ideas.  I  have  found  the  man. 
He  Is  Henry  Villard.  It  is  his  idea  to  have  this  sys- 
tem in  operation  between  Chicago  and  Milwaukee 
during  the  Exposition.  He  intends  to  demonstrate 
that  there  need  be  no  such  thing  as  waiting  for 
trains  between  cities  now  considered  a  long  dis- 
tance apart.  He  intends  to  run  a  train,  say,  of  two 
cars,  every  twenty  minutes. 

"I  would  not  be  surprised,  after  that  to  see  him 
introduce  the  system  over  the  whole  of  the  North- 
em  Pacific  lines,  though  he  would  not  be  compelled 
to  introduce  It  all  at  once  and  throw  away  aU  his 
locomotives.  By  this  system  electricity  can  be 
gradually  introduced,  more  trains  being  sand- 
wiched in  between  the  steam  trains  as  the  locomo- 
tive wears  out." 

Mr.  Edison  was  disinclined  to  describe  his  inven- 
tion. "I  cannot  go  Into  detaUs,"  he  said,  "for  fear 
of  Injuring  my  rights  on  the  other  side — though, 
by  the  way,I  never  made  anything  out  of  European 
patents— but  I  will  say  briefly  that  the  current  will 
pass  from  the  stationary  engine  to  a  central  rail  be- 
tween the  tracks,  thence  through  the  machinery  at- 
tached to  the  bottom  of  the  cars  or  motor.  A 
freight-train,  of  course,  would  need  a  motor  be- 
cause of  the  number  of  cars,  although  a  single  pas- 
senger-car could  be  run  carrying  its  own  motor  be- 
neath It,  thence  to  the  wheels,  and  thence  back  by 
the  side  rails  to  the  power  house  or  stationary  en- 
gine. Three  of  these,  with  a  horse-power  of  10,000 
or  12,000  each,  would  run  the  whole  Pennsylvania 
railroad  system  between  here  and  Philadelphia." 


FAITH    IN  EDISON. 

"In  the  course  of  a  few  years  the  locomotive  of 
to-day  will  be  but  rarely  seen,"  said  General  Su- 
perintendent Collins  of  the  Chicago,  Milwaukee  & 
St.  Paul  road,  in  speaking  of  Inventor  Edison's  lat- 
est project  In  the  electric-motor  line. 

"Some  experimenter  will  take  up  the  new  motor,  " 
said  Mr.  Collins,  "and  If  it  Is  bound  to  be  a  success 
the  companies  will  be  quick  enough  to  take  it  up 
for  their  own  use,  as  every  one  is  on  the  alert  for 
progression  and  will  gladly  welcome  anything  new 
and  practical,  as  I  think  this  motor  Is." 

Assistant  General  Manager  Wood  of  the  Chicago 
<k  Alton  road  thought  the  invention  would  revolu- 
tionize traffic  but  the  cost  it  would  save  would  be 
.needed  to  keep  the  road-beds  In  repair. 

"The  higher  rate  of  speed  an  engine  travels,"  he 
said,  "the  heavier  and  more  firm  must  the  road-bed 
be.  The  expenses  of  constantly  attending  to  the 
road-bed,  the  ballast,  the  rails  and  ties  would 
about  eat  up  all  that  could  bo  saved  by  lessening 
the  running  expenses.  Mr.  Edison  has  a  great  in- 
vention and  the  railroads  of  the  country  will  event- 
ually take  it  up  but  I  think  it  will  be  some  time  be- 
fore they  do.  There  are  so  many  engines  in  use 
and  they  represent  such  an  enormous  expenditure 
of  money  that  railroad  companies  will  not  be  In  too 
great  haste  to  set  them  aside.  But  as  the  old  ones 
wear  out  the  new  motors  will  take  their  place." 


The  American  Pomological  Society,  at  its  recent 
annual  meeting  in  Washington,  decided  to  make  an 
Expo.sltion  exhibit  classified  by  state  and  county 
associations,  and  also  by  individuals;  and  It  ap- 
pointed a  World's  Fair  committee  of  six  to  confer 
with  the  Horticultural  Department,  and  to  perfect 
rrangementa. 


THOMAS   A.    EDISON'S  REQUEST. 


Thomas  A.  Edison  asks  for  35,000  square  feet  of 
space  in  the  Electricity  Building  at  the  Columbian 
Exposition.  In  making  this  request  Mr.  Edison 
asks  for  exactly  one -seventh  of  the  ground  floor 
space  of  the  structure.  He  says  if  granted  the  space 
requested  he  will  take  pains  to  have  every  foot  of 
It  filled  with  an  electric  exhibit  worthy  of  study. 
Prof.  Barrett  said  he  did  not  see  how  so  much  room 
could  be  given  Mr.  Edison. 


A    LOCOMOTIVE    BOILER  EXPLODES. 


A  despatch  from  PottsvlUe,  Pa.,  says  that  at  6:45 
o'clock  on  Monday  evening  a  terrible  accident  oc- 
curred at  Tucker's  watch  box,  a  short  distance  be- 
low St.  Clair,  in  which  three  men  were  killed  and 
one  fatally  injured.  Mountain  engine  195  on  the 
Philadelphia  &  Beading  railroad  was  drawing  a 
train  of  empties  up  the  grade  when  the  boiler  ex- 
ploded, compl3tely  demolishing  the  engine,  tearing 
up  the  tracks  and  doing  great  damage  to  telegraph 
lines  and  surroundings.  The  names  of  the  killed 
are; 

Charles  Warnlcker,  brakeman,  of  St.  Clair;  Henry 
Wagner,  engineer,  of  Port  Carbon;  Mahlon  Keep, 
fireman,  Charles  Bauer,  brakeman,  of  St.  Clair^ 
fatally  injured.  The  men  were  in  the  engine  cab 
when  the  explosion  took  place.  No  cause  is  as. 
signed  for  the  explosion,  the  engine  being  just  out 
of  the  shops. 


Chili  feels  quite  chilly  towards  Uncle  Sam. 


Perhaps  the  school  discipline  which  has  b'en  fa- 
vored of  recent  years  in  large  cities  has  much  to  do 
with  the  increase  of  juvenile  offenders.  Defiance  o^ 
school  law  is  followed  by  no  adequate  ptnalty  and 
children  then  learn  to  disregard  civil  law.  The 
utmost  that  can  be  done  in  the  gravest  cases  of  in- 
subordination in  the  public  schools  is  to  deny  the 
offender  school  privileges. 

Any  one  can  see  at  a  glance  how  In-ational  such  a 
method  Is.  It  would  be  as  reasonable  to  set  at  lib- 
erty a  criminal  who  refuses  to  obey  the  rules  of  a 
prison,  as  to  turn  into  the  streets  idle  and  vicious 
chileren  because  they  fail  to  conform  to  school  dis- 
cipline. Cruelty,  it  is  true,  begets  vice,  but  justice 
Is  never  cruel.  A  diseased  moral  nature  often  re- 
quires heroic  treatment.  Moral  suasion  may  be 
efficacious,  but  moral  suasion  is  ineffective  when 
used  by  a  person  who  is  without  great  force  of  char- 
acter, earnestness  of  purpose  and  personal  magnet- 
ism, who  has  not  an  Intimate  and  sympathetic 
knowledge  of  the  subjects  upon  whom  it  is  to  be 
tried. 

The  public  school  teacher  has  an  Influence  greater 
than  that  of  the  most  eloquent  preacher.  By  daily 
contact  Avith  the  young  minds  there  is  affixed  an  in- 
dellible  stamp.  The  discipline,  too,  of  the  public 
schools,  is  a  matter  of  the  greatest  importance,  and 
humanitarians,  economists,  city  councils,  the  pulpit 
and  press  should  combine  to  make  It  perfect,  and  to 
prevent  that  lapse  into  worse  than  savagery,  the 
vicious  life  of  the  streets  that  is  filling  the  jails  of 
the  country  with  young  offenders,  who  there  com- 
plete the  education  in  crime  so  auspiciously  began. 
—Olive  Ohnet,  in  tbe  Chicago  Graphic. 
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NEW  ENTERPRISES. 


COLORADO. 

The  following  items  from  Denver  may  be  of  in- 
terest; The  steam  plant  of  the  Brown  Palace  hotel 
will  consist  of  Heine  boilers  with  a  capacity  to  sup- 
ply steam  for  developing  800  horse -power,  and  five 
Eeynolds'  Corliss  engines;  also  Ice  machines,  and  13 
pumps  (four  of  them  compound) .  There  will  be 
five  800  incandescent  light  dynamos  and  a  250  arc 
light  machine.  Ottis  and  Hale  will  supply  nine  el- 
evators. And  there  will  be  hydraulic  and  com- 
pression taulis,  and  Westinghouse  air  pumps.  The 
engine  room  floor  will  be  marble  tile.  And  the 
plant  is  to  cost  $200,000.  The  chief  engineer  is  a 
respected  member  of  the  A.  0.  of  S.  E.,  namely: 
Bro.  A.  W.  Simonds,  who  is  a  competent  man  to  fill 
the  position.  He  is  thoroughly  posted  on  points  of 
steam  engineering,  having  followed  the  business 
all  his  life.  We  have  several  other  plants  being 
erected  in  Denver,  of  which  I  will  give  details  later. 

J.  R.  Pbioe. 


ILLINOIS. 

The  Cicero  Town  Board  whose  district  ia  on  the 
western  border  of  the  city  of  Chicago,  have  finally 
solved  the  question  of  lighting  the  town  by  accept- 
ing the  proposition  of  the  Cicero  Water,  Gas,  and 
Electric  Light  company.  This  proposition  is  to 
light  with  electricity  the  territory  bounded  by 
Harlem,  Austin,  and  Chicago  avenue  and  Madison 
street.  The  price  for  twenty-candle  power  lights 
is  to  be  $14  a  year  each  and  or  thirty-candle  power 
$18  a  year.  Outside  of  this  territory,  south  of  Mad- 
ison street  and  north  of  Chicago  avenue,  gasoline 
lamps  at  $14  a  year  each  are  to  be  used,  the  com- 
pany having  the  privilege  of  changing  these  lights 
for  electricity  at  its  option.  The  contract  holds 
good  for  five  years. 

The  committee  to  which  was  referred  t  he  matter 
of  the  Cicero  and  Proviso  Electric  railway  exten- 
sion have  reported  in  favor  of  extending  the  ordin- 
ance for  building  the  road  on  Twelfth  street  and 
Chicago  avenue. 

Foster  Bros,  of  Fairbury  have  received  a  fran- 
chise to  light  the  town.  They  are  in  the  market 
for  engines,  boilers  and  dynamos. 

Chicago. 

The  Cicero  and  Proviso  Railroad  Co.  will  erect  a 
two-story  wort  shop  at  Eidgland. 

J.  W.  Ostrander,  manufacturer  of  printing  presses, 
will  erect  a  seven -story  and  basement  manufactur- 
ing building  at  88-92  W.  Jackson  St.  Cost,  $35,- 
000. 

The  Phoenix  Carriage  Co.  will  erect  a  three-story 
carriage  factory  72x165  at  339  Wade  St.  Cost,  $12,- 
000. 

S.  M.  Peterson  will  erect  a  four-story  and  base- 
ment molding  factory  at  Union  St.,  near  Milwaukee 
Ave.    Cost,  $30,000. 

A  permit  has  been  issued  to  M,  C.  Bullock  M'f'g 
Co.  to  erect  a  one- story  boiler  house  at  1170  Lake 
St. 

A  permit  has  been  issued  to  Weir  &  Craig  to  erect 
a  four-story  foundry  at  2421-2423  Wallace  St. 

A  permit  has  been  issued  to  M.  D,  Eraser  to  erect 
a  five-story  warehouse,  with  elevator,  at  38-40  Mon- 
roe St. 

The  Secretary  of  State  has  issued  charters  to  the 
following  new  corporations: 

The  Calumet  White  Lead  and  Color  company,  at 
Chicago;  to  manufacture  white  lead,  paints,  etc.; 
capital  stock,  $1,000,000;  incorporators,  W.J.  Aiken, 
E.  D.  Scott  and  J.  C.  Packard. 

The  Prescott  Naval  and  Military  Diorama,  at  Chi- 
cago; to  carry  on  an  amusement  business;  capital 
stock,  $500,000;  incorporators,  T.  S.  Prescott,  Frank 
Lynch  and  E.  M.  Smith. 

The  Woman's  Baking  company,  at  Chicago;  to  do 
a  general  baking  business;  capital  stock,  $250,000; 
incorporators,  Fanny  H.  Rastall,  Caroline  A.  Huling 
and  Lydia  R.  Beutley. 

The  Prescott  Steam-Heating  company,  at  Chica- 
go; to  manufacture  car-heatmg  apparatus;  capital 
stock,  $150,000;  incorporators,  C.  C.  Poole,  A.  H. 
Graves  and  G.  A.  Prescott. 

The  Jacobs  Bed- Stone  Quarry  company,  at  Chi- 


cago; capital  stock,  $100,000;  incorporators,  0.  F. 
Jacobs,  Herman  Franken  and  Fred  Simouze. 

The  Thayer  and  Britton  company,  at  Chicago;  to 
manufacture  car  and  locomotive  bearing  and  rail- 
road supplies;^capital  stock,  $100,000;  incorpora- 
tors, F.  W.  Thayer,  F.  H.  Briton  and  Louis  Dan- 
ziger. 

The  Chicago  Shoe  company,  at  Chicago,  capital 
stock,  $25,000;  incorporators,  W.  H.  Payne,  Perry 
Crosson  and  A.  L.  Allen. 

Litchfield  Paint  and  Color  company,  at  Litchfield; 
capital  stock,  $5,000;  incorporators,  David  Davis, 
Jr.,  C.  J.  Paullis,  C.  W.  Beardsley,  and  others. 


MICHIGAN. 

The  Belding  Silk  Mills  will  enlarge  their  plant  at 
Belding. 

Silas  Kilbourne  &  Co,,  of  Grand  Haven,  are  going 
to  rebuild  their  plant  on  a  larger  scale,  they  having 
burned  down  some  weeks  ago.  Their  business  is 
the  manufacture  of  fish  pails,  boxes  and  barrels. 

PENNSYLVANIA. 

Philadelphia. 

Since  the  Reading  Railroad  has  started  the  new 
station  at  Twelfth  and  Filbert  streets  numerous 
projects  have  been  set  on  foot  to  prepare  for  the 
entertainment  of  the  travelers  who  will  use  this 
road.  The  latest  hotel  scheme  is  being  developed 
by  Preston  J.  Moore,  the  owner  of  the  Windsor  Ho- 
tel, on  Filbert  street,  below  Thirteenth.  The  prop- 
erty adjoining  the  hotel  on  the  west  has  been  se- 
cured from  J.  W.  Wistar  for  $20,000.  This  building 
is  to  be  torn  down  and  a  large  addition  to  the  hotel 
erected.  The  old  building  is  to  be  entirely  remod- 
eled and  enlarged  and  a  new  front  will  be  put  up, 
making  the  facade  very  imposing.  Contracts  will 
be  awarded  at  once  and  operations  started  as  quick- 
ly as  possible. 

The  Northern  branch  of  the  Y.  M.  C.  A.  will  erect 
a  gymnasium  building  on  Frankford  avenue,  below 
Norris  street.  This  structure  will  be  only  tempor- 
ary, and  is  to  be  used  during  the  winter.  In  the 
spring  a  handsome  building,  to  cost  $50,000,  will  be 
erected,  from  plans  by  Hazlehurst  &  Huckle.  Wil- 
liam Steele  &  Sons  have  the  contract  for  the  tempo- 
rary building. 

A  new  brewhouse  is  to  be  built  at  Susquehanna 
avenue  and  Fairhill  street,  from  plans  by  A.  C. 
Wagner.  The  brewery  is  to  be  four  stories  high^ 
and  will  be  constructed  by  William  Tecklenburg. 

William  Sellers  &  Co-  will  erect  a  large  addition 
to  their  plant  at  Sixteenth  and  Button  wood  streets. 
The  addition  required  is  to  be  a  flash  shop  adjoin- 
ing the  sandbins  on  the  east  side,  with  a  pattern 
loft  over  the  sandbins  to  the  east  end  of  the  present 
foundry.  A  large  traveling  crane  will  also  be  built 
to  facilitate  the  handling  of  material. 


FROM   THE  EARTH   TO  THE  MOON. 

It  does  not  seem  improbable  in  the  course  of 
events  that  the  earth  and  the  moon  may  become 
more  intimately  acquainted.  A  few  years  ago  sci- 
entists held  the  theory  that  the  moon  was  a  dead 
planet,  without  atmosphere  and  consequently  unin- 
habited. This  theory  has  recently  been  entirely 
controverted.  The  work  begun  by  Professor  Hol- 
den  at  the  Lick  observatory  upon  Mount  Hamilton, 
nas  been  steadUy  continued,  and  the  photographs 
taken  by  him  and  his  assistants  have  revealed  cer- 
tain facts  hitherto  unknown.  Photographic  obser- 
vation show  a  perfect  map  of  the  moon,  and  upon 
the  summit  of  one  of  the  highest  mountains  is  a 
white  spot  which  has  the  appearance  of  a  glacier, 
proving  the  presence  of  atmosphere  and  making 
the  theory  of  the  habitableness  of  the  moon  ten- 
able. It  is  claimed  by  Professor  Hold  en  that  by  a 
continuous  series  of  photographs  he  is  able  to  de- 
tect any  changes  upon  the  surface  of  the  moon,  and 
that  a  building  fifty  feet  in  height  would  cast  an- 
appreciable  shadow.  If  the  moon  is  inhabited  the 
fact  will  certainly  be  discovered  sooner  or  later 
but  the  question  of  the  establishment  of  communi- 
cation is  still  unsolved,  although  in  the  face  of  sci- 
entific achievements  of  the  last  century  we  will 
not  predict  that  it  is  uusolvable. —  The  Chicago 
Graphic. 


LARGEST     DRY      DOCK     ON     THE  GREAT 
LAKES. 


For  the  past  few  years,  the  necessity  of  larger 
and  better  docking  facilities  on  the  Great  Lakes  has 
been  very  apparent,  but  the  risk  of  construction 
and  uncertainty  of  the  business  has  kept  many  from 
the  undertaking;  the  Detroit  Dry  Dock  Co.,  how- 
ever, about  a  year  ago  determined  to  build  a  dock 
larger  and  finer  than  anything  yet  attempted  on 
fresh  water.  And  after  almost  a  year  spent  in  its 
construction,  we  believe  we  have  now  just  such  a 
dock,  together  with  every  modern  appliance  to  fa- 
cilitate prompt  and  economical  execution  of  all  this 
class  of  work.  It  is  situated  in  the  City  of  Detroit, 
foot  of  Orleans  street,  where  the  offices,  saw-mill, 
engine,  boiler,  and  general  repair  yards  of  the  De- 
troit Dry  Dock  Company  have  been  located  during 
the  past  forty  years.  The  new  dock,  together  with 
its  surroundings,  has  presented  a  very  busy  scene, 
with  everything  being  pushed  to  complete  the  un- 
dertaking as  soon  as  possible. 

Mr.  A.  J.  Dupuis,  the  well-known  contractor  and 
builder,  carried  out  the  work  in  its  entirety,  under 
the  supervision  of  Mr.  J.  C.  Parker,  superintendent 
of  the  Orleans  street  yard. 

The  soil  at  this  point  is  fine  blue  clay,  which  has 
enabled  the  work  to  progress  without  interruption 
from  landslides  or  leakage  of  water.  Two  thousand 
piles  have  been  driven  in  the  dock,  making  it  as 
strong  as  it  is  possible  to  be.  Loaded  ships  carry- 
ing a  cargo  of  3,000  tons  can  be  safely  docked,  and 
those  of  the  largest  dimensions  can  be  easily  taken 
in. 

The  inside  dimensions  are,  378  feet  long,  91  feet 
wide  on  top,  78  feet  opening  at  entrance,  54  feet 
opening  on  mitre  sill,  55  feet  wide  on  floor,  16  feet 
6  inches  of  water  over  keel  blocks,  16  feet  6  inches 
of  water  over  sill,  4  feet  6  inches  from  top  of  keel 
blocks  to  floor  of  dock,  20  feet  6  inches  from  water 
line  to  floor  of  dock. 

The  keel  and  bilge  blocks  are  five  feet  from  center 
to  center,  averaging  5  feet  high,  thus  leaving  plenty 
of  room  under  a  ehip  for  the  movements  of  work- 
men in  making  any  necessary  repairs  to  her  bottom. 
There  are  two  wells  12  feet  deep  situated  at  each 
end  of  the  dock,  with  cranes  above  them  for  hoist- 
ing out  and  replacing  wheels,  etc.  The  caisson 
gate  which,  when  closed,  shuts  ofi  the  ingress  or 
egress  of  water,  is  of  steel,  constructed  at  the  com- 
pany's steel  ship  building  plant  at  Wyandotte,  Mich. 
It  is  12  feet  beam,  79  feet  5  inches  long,  with  five  30 
inch  valves  for  flooding  the  dock,  which  it  is  esti. 
mated  it  will  do  in  twenty  minutes.  Time  required 
to  pump  the  dock  out  is  li  hours.  The  whole  dock 
is  surrounded  with  a  puddling  wall  filled  with  blue 
clay  5  feet  thick,  and  extending  down  below  the  old 
river  bed,  which  completely  shuts  off  all  water  from 
leaking  through  the  sides. 

The  pumping  plant,  which  is  very  complete,  con- 
sists of  two  centrifugal  pumps,  with  30  inches  dis- 
charge each.  These  are  driven  by  two  150  h.p.  in- 
dependent compound  Westinghouse  engines.  These 
pumps  are  in  a  well  22x11  feet  inside  and  35  feet 
deep,  the  water  passing  from  the  dock  to  the  well 
through  a  brick  tunnel  5i  feet  diameter  and  55  feet 
long.  The  steam  for  the  engines  is  supplied  by  a 
battery  of  three  boilers,  5i  feet  in  diameter  and  15 
feet  6  inches  long,  built  by  the  Dry  Dock  Engine 
Works.  The  fuel  is  oil,  and  the  whole  pumping 
plant  is  housed  in  a  two-story  brick  buildmg  34x81 
feet.  A  dynamo-room  is  provided,  where  an  elec- 
tric light  plant  will  be  put  in  during  the  coming 
winter,  which  will  supply  the  entire  ship-building 
plant  with  light.  The  second  fioor  of  the  building 
will  be  utilized  by  the  workmen  at  noon  and  other 
hours,  when  work  may  be  temporarily  suspended,, 
and  will  be  fitted  up  with  an  eye  to  their  comfort. 

This  dock  is  large  enough  to  take  in  any  boat 
now  upon  the  great  lakes,  and  has  been  designed 
especially  for  the  wide  railway  car  ferries  and  pas- 
senger boats  with  their  overhanging  guards  and 
paddle  wheels. 

The  cost  of  this  dock  was  upwards  of  $200,000. 
There  has  also  been  added  to  the  Detroit  Dry  Dock 
Company's  plant,  a  pair  of  steel  shear  legs,  for 
hoisting  boilers,  engines,  spars,  etc.,  from  and  into 
boats.  They  are  located  just  above  the  new  dock, 
are  100  feet  high,  and  have  a  lifting  capacity  of  100 
tons. 
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CORRESPONDENCE. 


What  is  the  Trouble? 
Editor,  American  Engineer: 

I  see  in  your  issue  of  Oct.  17  a  communication 
from  "J.  W."  accompanied  with  indicator  cards.  I 
do  not  pretend  to  say  at  this  time,  what  the  trouble 
is  with  his  Buckeye.  But  I  am  under  the  impres- 
sion that  the  cards  were  taken  with  both  ends  of 
the  cylinder  open  to  the  indicator  piston  at  the 
same  time. 

If  "J.  W."  will  take  a  few  cards  from  each  end  of 
the  cylinder,  and  ujark  them  properly,  C  for  crank 
end  and  H  for  head  end,  I  think  the  boys  may  be 
able  to  locate  the  trouble.  C.  P.  W. 


Those  cards  of  17th:  I  should  say  the  rod  doubles 
up,  or  there  are  loose  joints;  so  the  valve  does  not 
travel  as  it  should;  it  also  leaks.  J.  F.  P. 

About  Triangles. 
Editor ,  American  Engineer: 

Will  you  kindly  inform  me  whether  an  equilater- 
al triangle  is  an  isosceles  triangle  or  not? 

My  definition  of  an  equilateral  triangle  is  one 
with  the  three  sides  equal;  and  of  an  isosceles  tri- 
angle, but  two  sides  equal. 

I  think  an  equilateral  triangle  cannot  properly  be 
called  an  isosceles  triangle,  and  have  backed  my 
opinion  with  dollars,  and  will  abide  by  your  deci- 
sion. Wm.  WujSOn. 

[Bro.  Wilson  is  right:  an  equilateral  triangle  has 
the  three  sides  equal;  but  an  isosceles  triangle  has 
only  two  sides  equal.— Ed.  A.  E. 


ADDRESSES  WANTED. 


George  E.  Gardiner,  Frank  H.  Le^vis,  and  Augus- 
tus Smearing,  of  Kochester  Council,  No.  8,  N.  Y., 
should  notify  us  or  their  council  of  their  present 
addresses,  and  then  they  will  hear  of  something 
greatly  to  their  advantage.  Cor.  Engr.  John  Aitken 
has  something  important  to  communicate  to  them. 


FORWARD  COUNCIL  NO.  3,  WISCONSIN 


No.  3,  Forward  Council,  was  instituted  at  Madi- 
son, Wis.,  last  Saturday  night,  by  S.  C.  E.  Jefferson 
Young,  Jr.,  with  fourteen  charter  members.  The 
following  ofiQcera  were  installed: 

Past  chief  engineer,  G.  E.  Tanberg;  Jr. ex-chief 
engineer,  Ole  M.  Johnson;  chief  engineer,  John  A. 
Doyle;  1st  assistant  engineer,  Peter  Gower;  corres- 
ponding and  recording  engineer,  Bert  Ainsworth; 
treasurer  engineer,  Frank  Alford;  chaplain,  John  J. 
Lon^fleJd. 


SILVER  STATE  COUNCIL. 


Denveb,  Col.,  Oct.  21,  1891. 

At  the  first  regular  meeting  of  Silver  State  Coun- 
cil, No.  1,  A.  O.  S.  E.,  Brother  John  Price  in  the 
chair,  the  following  ofQcers  were  elected  for  the  en- 
suing term: 

Chief  engineer,  Wm.  A.  Tyler. 

As.si8tant  chiel  engineer,  A.  W.  Simons. 

Recording  engineer,  E.  H.  Walker. 

Corresponding  engineer,  H.  G.  Bumgartner. 

Financial  engineer,  T.  E.  Obar. 

Treasurer  engineer,  A.  B.  Hensley. 

Chaplain,  J.  F.  Wood. 

Senior  M.  M.,  James  H.  Dean. 

Junior  M.  M.,  W.  H.  Morris. 

Inside  sentinel,  Wm.  Lockwood. 

0  utside  sentinel,  John  J.  Bay. 

After  which  the  meeting  adjourned  to  meet 
Thursday  evening,  Oct.  27, 1891,  for  installation  of 
officers.  E,  H.  Walkek, 

Bee.  Engr. 


Pennsylvania's  Exposition  building  at  the  World's 
Fair,  will  cost  $75,000. 

The  Western  Union  Telegraph  Company  intends 
to  frame  handsomely  the  first  telegraph  message 
<!ver  sent,  which  was  in  May,  1844,  and  exhibit  it  in 
the  Electrical  Department  at  the  Columbian  Expo- 
sition. The  message  was  received  by  Prof.  Morse  at 
the  Capitol  in  Washington,  from  an  assistant  In  An- 
napolis. 


ENGINEERS. 


There  is  no  profession  where  the  responsibility  is 
greater  than  it  is  in  steam  engineering,  be  it  ma- 
rine, locomotive  or  stationary.  The  proficient  en- 
gineer is  supposed  to  know  every  detail  of  his  en- 
gine and  boiler,  and  success  depends  entirely  on 
his  abilities;  he  must  read  and  thin 6,  act  with  care 
and  judgment.  The  very  fact  that  he  -'thinks  he 
knows"  will  not  aid  him  in  many  of  the  difficulties 
he  is  liable  to  meet  with. 

It  would  be  well  for  every  engineer  to  think  of 
the  four  great  elements — force,  time,  motion  and 
mass,  and  what  they  have  accomplished,  then  ap- 
ply them  to  himself. 

Force:  That  amount  of  energy  you  have  left  to 
educate  yourself  and  get  to  be  proficient  in  your 
work,  being  valuable  to  yourself  and  employer  ; 
making  independence  out  of  what  might  be  de- 
pendence. 

Time:  The  amount  you  can  apply  to  obtain  that 
ability  and  independence,  which  all  mechanics 
should  have.  The  value  of  time  is  great,  and  should 
be  considered. 

Motion:  The  accuracy  and  momentum  which 
education  can  give  to  those  bodies  that  civilization 
and  progress  owes  much  to — ^steam  and  its  power. 

Mass:  The  amount,  volume  and  value  that  educa- 
tion can  give  the  mechanic  cannot  be  overestimated. 
It  is  priceless;  it  gives  independence;  it  is  some- 
thing upon  which  to  lean;  it  is  a  passport  to  all 
countries;  it  is  easy  to  carry;  you  cannot  be  robbed 
of  it;  it  cannot  be  sold  or  mortgaged.  It  makes  a 
person  know  his  services  are  always  in  demand  and 
valuable. 

Stephen  Christie. 


MISTAKE  OF  AN    ENGINEER'S  WIFE. 


Charles  Brown  is  an  engineer  on  Long  Island 
City,  N.  Y.  He  went  to  work  as  usual  last  Saturday 
morning.  A  few  hours  later  his  wife  was  told  that 
the  body  of  a  drowned  man  resembling  her  hug- 
band  had  been  found  in  New  Town  Creek,  near 
Hunter's  Point.  She  went  where  the  body  lay  and 
identified  it  as  that  of  Brown.  When  she  recover- 
ed from  the  shock  she  ordered  the  body  carried  to 
her  home.  Crape  was  hung  upon  the  door.  At  7 
o'clock  that  evening,  while  Mrs.  Brown  was  weep- 
ing over  the  body  of  her  husband,  a  step  was  heard, 
the  door  opened,  and  a  man  walked  in.  He  saw  the 
darkened  room  and  wondered  what  had  happened. 
"What  does  this  mean?"  he  cried. 

Mrs.  Brown  rushed  from  the  chamber.  As  soon 
as  she  saw  who  the  intruder  was  sne  fell  fainting 
into  his  arms  with  the  cry  of  "Thank  God,  my  hus- 
band." When  she  recovered  there  was  joy  in  the 
Brown  household,  despite  the  fact  that  the  corpse 
of  an  unknown  man  lay  dressed  for  the  grave  in  the 
front  parlor. 


PATHETIC  STORY  OF  THE  FRONTIER. 


The  story  of  Mrs.  U.  J.  Wenner's  life  on  Fremont 
Island  is  about  the  most  pathetic  story  ever  told  on 
the  frontier,  says  the  Salt  Lake  Tribune.  She  was 
born  and  bred  in  luxury;  she  came  to  this  city  a 
bride  eleven  years  ago.  When,  five  years  ago,  her 
husband  decided  to  move  to  Fremont  Island  she 
cheerfully  gave  up  her  luxurious  home  in  this  city 
and  went  with  him.  Of  course  she  had  no  neigh- 
bors. With  no  one  but  her  husband  and  her  little 
family  around  her,  with  a  hired  man  and  girl  to  as- 
sist she  lived  there  five  years.  At  one  time  s'le  was 
there  two  years  and  a  half  without  leaving  the 
island.  When,  two  years  ago,  her  husband  became 
too  weak  to  ride  on  horseback  she  looked  after  the 
stock  herself,  she  attended  to  her  house,  she  taught 
her  children,  she  nursed  her  husband,  and  in  these 
occupations  she  was  busy  every  moment  of  her 
time.  She  says  she  was  happy,  and  wo  do  not 
doubt  it.  Her  husband  was  failing  all  the  time, 
but  he  had  been  a  long  time  ill,  and  she  would  not 
permit  the  thought  of  the  possibility  of  his  dying 
to  enter  her  mind.  So  it  went  on  until  two  weeks 
ago  last  Wednesday,  when  her  husband  had  a  se- 
vere hemorrhage  of  the  lungs.  It  was  stopped,  and 
he  said  he  felt  more  relieved  than  he  had  for 
months  before.  Of  course  great  prostration  always 
follows  a  hemorrhage  of  the  lungs,  and  so  ho  lay 


very  weak  but  cheerful;  Thursday  he  wanted  the 
man  who  had  been  their  faithful  employe  so  long  to 
take  the  boat,  go  over  to  Hooper  and  get  the  mail, 
as  he  said  he  wanted  his  papers  and  magazines. 
The  man,  however,  did  not  go  until  Friday  morn- 
ing. Through  the  day  Friday  Judge  Wenner  was 
comparatively  easy.  He  asked  his  wife  to  read  to 
him  from  their  favorite  books,  and  also  to  repeat 
to  him  whole  poems  which  she  k«ew  by  heart,  and 
so  the  day  and  night  passed  away.  Saturday  morn- 
ing he  told  her  what  to  cook  for  his  breakfast,  but 
while  this  was  in  preparation  she  heard  the  signal 
which  she  had  prepared  for  him  to  make  in  case  he 
needed  her.  When  she  got  to  his  side  the  fatal 
hemorrhage  was  on  his  lips,  and  when  she  hastened 
to  give  him  the  medicine  that  was  always  given 
him  at  such  a  time  he  motioned  it  away.  She  put 
her  arm  around  his  neck,  drew  his  head  on  her 
bosom,  asked  him  if  he  loved  her;  he  answered, 
'•Yes,"  and  a^ked  her  if  she  loved  him;  at  her  "yes  ' 
he  smiled,  and  in  an  instant,  without  a  spasm,  that 
smile  was  transfixed  and  his  soul  Lad  fled. 

She  was  there  all  alone;  with  her  own  hands  she 
washed  and  dressed  her  husband's  body,  went  out- 
side and  got  the  board  herself,  and  stretched  it 
upon  the  chairs  beside  the  bed;  the  girl  had  such  a 
horror  of  death  that  she  could  not  be  induced  to 
come  into  tUe  room  to  help  her  lay  her  husband  on 
the  plank.  She  did  it  all  alone,  and  when  all  was 
composed  she  went  to  her  children,  told  them  that 
their  father  was  dead,  explained  to  them  as  well  as 
she  could  what  death  meant,  took  them  in  and 
showed  them  their  father's  face;  they  all  kissed 
him,  and  knelt  and  prayed  beside  him.  The  day 
wore  along,  and  a  great  storm  came  upon  the  lake 
so  that  it  was  impossible  for  the  man  to  return.  It 
had  always  been  understood  that  two  signal  fires 
meaut  that  she  needed  help,  so  as  the  night  came 
down  she  went  and  lighted  those  fires  and  ihen 
took  up  her  watch  beside  her  dead.  At  intervals 
through  the  night  she  would  go  and  replenish  the 
fires,  and  so  the  watch  went  on  till  daylight.  All 
that  day  passed  away.  At  night  she  renewed  the 
fires;  and  fie  ally,  at  great  peril,  the  man  reached 
the  island  at  10  o'clock  at  night.  There  was  no  pos- 
sibility to  return  to  get  a  casket,  so  the  poor  wom- 
an told  the  man  that  he  must  from  the  boards  on 
the  place  make  the  best  box  he  could.  The  man 
helplessly  said  he  could  not,  but  she  encouraged 
him  and  told  him  she  would  help  him.  So  the  box 
was  made.  From  the  best  material  she  she  had  in 
the  house  she  with  her  own  hands  lined  the  box 
and  fixed  a  pillow  for  the  sleeper's  head.  That 
completed,  the  man  dug  a  grave.  The  only  serv- 
ices for  the  dead  were  by  the  wife  and  little  children 
kneeling  around  the  coffin  before  it  was  moved 
from  the  house  and  praying.  But  then  what  other 
service  was  needed? 

As  best  they  could  they  got  the  box  to  the  grave, 
the  man  drove  stakes  on  one  side  of  the  grave  and 
tied  ropes  to  them,  and  that  woman  and  that  man 
lowered  the  body  into  the  grave.  Then  she  went 
back  to  take  care  of  her  children.  The  storm  was 
so  furious  on  the  lake  that  it  was  a  week  before  she 
could  take  her  children  and  leave  the  island. 

What  she  endured  through  that  Saturday,  that 
Saturday  night,  that  Sunday,  and  that  Sunday 
night  no  one  knows,  and  no  one  can  imagine.  She 
did  not  shed  a  tear.  She  has  not  shed  a  tear  since. 
She  says  calmly  that  she  never  anticipated  life 
without  her  husband,  but  that  now  her  children 
need  what  strength  she  has  got.  And  she  speaks  of 
what  she  did  as  nothing  at  all.  She  says  it  was 
pleasure  to  her  to  do  the  last  office;  it  is  very  much 
sweeter  lor  her  to  think  of  than  it  would  be  to  think 
that  it  was  performed  by  some  one  who  might  have 
been  less  tender  in  his  touch  than  she. 

And  that  was  by  a  little  woman  who  never  knew 
what  work  was  or  what  isolation  meant,  who  knew 
nothing  at  all  about  the  rougher  side  of  life  until 
she  gave  her  heart  up  to  her  husband  and  thence- 
forth lived  only  for  him. 


The  Florida  Horticultural  Society  has  asked  for 
three  acres  at  the  Exposition  in  which  to  show  an 
orange  grove  and  make  a  fruit  display. 

Indiana  will  have  a  $100,000  building  at  the  Fair. 
It  will  not  cost  that  much,  however,  as  a  large  share 
of  the  material,  all  of  which  will  oome  from  that 
state,  will  be  donated. 
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THE  WOMEN'S  DEPARTMENT. 


WOMEN   WHO  HUSTLE. 

Instances  of  women's  "progressiveness  are  shown 
in  the  New  York  Sun's  report  of  the  Oklahoma  rush, 
as  follows: 

The  opening  of  Oklahoma  and  the  grand  rush  for 
the  Indian  lands  have  brought  fair  woman  before 
the  public  in  a  new  character— that  of  woman 
boomer — and  as  such  she  ia  said  to  be  braver  and 
more  daring  even  than  the  man  adventurer.  One 
of  the  most  famous  of  these  women  is  Nannetta 
Daisy,  a  finely  educated  and  beautiful  woman  of  30, 
who  was  the  leader  of  a  score  or  more  of  women 
boomers  having  their  leadquarters  in  Indian  Terri- 
tory. Nannetta  had  been  a  school  teacher  and  a 
newspaper  writer,  and  missed  by  but  one  vote  be- 
ing State  Librarian  of  Kentucky.  At  the  head  of 
her  Amazon  company  of  boomers  she  took  up  a 
claim  near  Edmunds,  one  of  the  best  in  the  country. 
This  claim  was  contested  by  a  railroad  engineer, 
the  contest  terminating  in  a  shooting  match.  Both 
were  slightly  wounded,  but  public  opinion  was  in 
favor  of  the  woman.  A  squatter  jury  placed  her  in 
jjossession  and  warned  the  man  to  leave  the  coun- 
try. 

Catherine  Labourier  of  Dallas,  a  modern  Lucretia 
Borgia  in  temper  and  known  as  Sorrel  Kate  from 
her  red  hair  and  her  custom  of  riding  a  sorrel  horse, 
is  another  famous  boomer.  She  .shot  a  "tender- 
foot" for  too  much  familiarity,  and  no  man  dared 
molest  the  claims  of  the  "red-headed  terror  from 
Texas." 

Pretty  Pearl  Younger,  the  daring  daughter  of  no- 
torious Belle  Starr,  is  a  beautiful  vision  to  be  met 
at  the  boomer  camps,  dressed  in  light-colored  cord- 
uroy pantaloons,  with  a  neglige  shirt,  open  at  the 
throat,  a  white  sombrero  on  her  head,  and  a  collec- 
tion of  pistols  in  her  belt.  She  killed  a  man  in  de- 
fense of  her  honor  and  her  property,  and  the  rough 
boomers  formed  a  phalanx  about  her  through  which 
no  officer  dared  break.  She  is  the  wife  of  a  man 
who  worships  her  now,  and  she  was  the  most  popu- 
lar girl  in  Oklahoma. 

Miss  Nellie  Bruce,  too,  located  her  claim,  built  a 
home,  or  rather  dug  one  out  in  the  side  of  a  hill  on 
the  site  where  her  father's  house  had  been  burned 
by  Indian  scouts,  and,  surrounded  by  a  couple  of 
dogs  and  a  flock  of  chickens,  she  held  her  ground 
alone  against  the  enemy  until  recently,  when  she 
surrendered  to  the  Mayor  of  Oklahoma  and  became 
his  wife. 

In  all  that  pertains  to  womanly  honor  and  virtue 
these  women  adventurers  are  above  reproach,  de- 
fending themselves  at  the  point  of  the  knife  or 
muzzle  of  the  pistol  in  the  rare  case  when  men's 
customary  chivalry  fails. — Neiv  York  Sun. 


WOMEN  WHIPPERS. 

A  newspaper  telegram  from  Mascoutah,  111.,  Oct. 
27,  says  that  two  weeks  ago  Peter  Weingarter,  a 
farm  laborer  60  years  old,  procured  a  marriage  li- 
cense at  Belleville  to  marry  Miss  Emma  Hoenth,  the 
daughter  of  a  wealthy  farmer.  The  1. cense  was  re- 
turned to  the  County  Clerk.  Weingarter  procured 
the  license  to  marry  Miss  Hoenth  without  her 
knowledge,  and  when  she  learned  of  the  matter  she 
procured  a  large  horsewhip  and  gave  her  aged  and 
somewhat  peculiar  suitor  a  sound  thrashing.  She 
afterwards  took  the  license  away  from  him  and  had 
it  returned  to  the  County  Clerk  with  the  inscription 
"Not  Wanted."  Weingaiter  has  left  the  neighbor- 
hood. He  Avas  once  a  wealthy  farmer  In  an  adjoin- 
ing county,  but  lost  all  of  his  property  several 
years  ago. 

A  telegram  from  Appleton,  Wis,,  on  the  same 
date,  89ys:  Mrs.  William  Hyland  was  found  guilty 
to-day  of  assault  and  battery  upon  H.  D.  Wing,  ed- 
itor of  the  Kaukauna  Sun.  Wing  criticised  her 
husband,  who  was  Street  Commissioner,  and  Mrs. 
Hyland  took  a  blacksnake  whip  and  publicly  chas- 
tised him. 


A    QUEEN    IN    PEASANT  COSTUME. 

When  Queen  Margaret  of  Italy  goes  upon  her 
climbing  tours  through  the  mountains  of  (iressoney 
she  adopts  the  costume  of  the  mountain  peasants, 


which  consists  of  stout  boots,  a  short  red  skii't,  and 
a  black  bodice.  This  rustic  attire  suits  to  perfec- 
tion her  striking  beauty,  and  it  is  no  wonder  that 
the  simple  country  people  worship  her.  The  Queen 
is  an  indefatigable  walker,  and  her  love  for  this  ex- 
ercise is  of  great  amusement  to  her  attendants. 
"Why,  I  assure  you,"  said  one  of  them  the  other 
day,  "that  her  Majesty  actually  climbed  up  a  rock 
with  her  hands  when  all  the  time  she  might  have 
got  round  by  a  path." 


NO    HOME   WITHOUT  A   WOMAN    IN  IT. 


Every  young  man  to  have  a  home  must  have  a 
wife.  He  can  never  substitute  a  boarding-place,  a 
club,  or  a  hotel  for  a  home.  This  is  to  go  through 
life  hanging  upon  the  skirts  of  life,  leading  a  joy- 
less, selfish,  unnatural,  and  unpatriotic  existence. 
God  putteth  the  solitary  in  families.  It  is  the  best 
provision  he  can  make  for  their  usefulness  and  wel- 
fare. This  divine  arrangement  cannot  be  set  aside, 
or  improved  upon,  or  writtea  down  as  a  "failure." 
Young  men  and  women  art  still  to  marry,  build 
homes,  rear  families,  plant  gardens,  and  eat  the 
fruit  of  them,  marry  when  young,  even  though 
poor,  join  hands  and  hearts,  and  climb  the  hill  to- 
gether; they  will  reach  the  summit  all  the  more 
surely  and  quickly.— iVew  England  Magazine. 


THE   ESCORTED  GIRL, 


These  are  the  days  when  the  escorted  girl  is  prev- 
alent. You  can  tell  her  at  a  glance,  says  the  Boston 
Oazette.  The  girl  whose  brother  is  accustomed  to 
take  her  about  has  an  air  of  good  fellowship  which 
is  unmistakeable.  She  is  as  much  at  home  when 
being  taken  for  a  ride  in  an  open  street  car  by  said 
brothers,  or  when  accepting  or  sharing  a  theater 
treat,  as  if  she  were  a  boy  or  the  brothers  were  girl 
friends.  But  the  escorted  girl  is  a  study  which  is 
most  amusing.  She  is  of  many  kinds,  but  the  gen- 
eral air  of  being  escorted  is  alike  in  all  varieties. 
You  meet  her  in  the  street.  There  is  a  self-con- 
sciousness about  her  which  attracts  your  attention 
at  once  to  the  fact  that  she  is  accompanied  by  a 
young  man,  for  there  is  nothing  which  holds  its 
italicizing  so  long  as  this.  You  see  her  in  the  open 
cars  bound  for  a  ride  and  bearing  all  over  herself 
the  imprint  of  having  been  invited.  You  watch 
her  at  the  play.  It  is  almost  as  interesting  as  the 
play  itself — especially  if  the  play  is  an  old  onr.  And 
nowhere  do  you  see  more  of  her  than  at  church,  es- 
pecially at  the  vespers.  All  women  do  not,  of 
course,  belong  to  that  class.  The  escorted  girl  has 
the  conscious  air  of  having  just  discovered  that  she 
is  desirable,  but  not  having  yet  learned  for  a  cer- 
tainty that  she  is  worth  while.  She  has  the  con- 
sciousness of  suspecting  that  man  is  her  natural 
prey,  but  of  not  being  certain  that  she  will  get  the 
chance  to  devour  him.  She  feels  her  power,  but 
does  not  quite  know  how  to  use  it.  She  tries  it,  but 
with  a  slightly  timid  manner.  She  has  not  yet 
gained  confidence.  There  is  usually  an  open  at- 
tempt to  please  in  her  manner  which  draws  marked 
attention  to  her.  It  is  while  she  is  in  this  state  that 
she  gives  away  more  of  her  real  nature  than  she 
ever  does  later.  And  while  she  Is  in  this  frame  of 
mind  she  comes  under  the  head  of  the  sort  of  giil  I 
had  been  noting  lately,  and  for  lack  of  a  better  class- 
ification have  dubbed  the  "escorted  girl."  There 
are  women,  I  find,  who  never  get  beyond  this  stage. 
They  are  girls  of  suggestive  possibilities  who  never 
realize  all  that  they  promise,  for  some  indefinable 
reason.  They  never  grow  sure  of  their  rights,  never 
wear  them  with  authority.  This  class  of  women  is 
not  uncommon.  I  recollect  them  in  my  youth.  One 
often  made  great  efforts  to  be  made  acquainted  with 
them,  and  I  never  g  )  any  further.  They  are  often 
prettier  than  less  active  girls,  bat  lacking  reality 
they  are  only  inspiring  lo  the  imagination.  Femin- 
inity is  hard  to  classify,  however,  and  there  is  as 
much  difference  of  opinion  about  it  as  about  re- 
ligion. 


AT  VASSAR. 


Penelope — "Every  tongue  in  college  was  wagging 
yesterday.   You  ought  to  have  been  here." 

Cousin  Dick  (in  a  tremor  of  curiosity)— "What 
over?" 

Penelope  (quietly)— "Gum."— Judere. 


DELIBERATELY   CHOSE   A  CHINAMAN. 

Gertrude  Matthews,  who  married  the  Chinaman, 
Lee  Po,  recently,  is  a  slender,  graceful  girl,  with  an 
intelligent  face  framed  in  pale  golden  hair.  She  is 
not  more  than  20  years  of  age,  the  child  of  wealthy 
and  cultured  parents,  and  a  graduate  of  the  Ursu- 
llne  Convent.  Owing  to  the  death  of  her  mother 
and  the  advent  of  a  tyrannical  stepmother,  she  left 
her  home  and  became  a  governess  in  the  family 
where  Lee  Po  was  cook.  Here  the  romance  was  en- 
acted which  terminated  In  her  marriage  with  the 
Chinaman.  She  had  many  other  offers  of  marriage 
but  refused  them  all  for  the  Mongolian, who  is  so  fond 
of  his  Caucasian  wife  and  so  jealous  tha  t  he  will  allow 
no  Chinese  to  speak  to  her  except  upon  matters  of 
business.  To  occupy  her  time  Mrs.  Lee  Po  has  a 
class  of  Chinamen  to  whom  she  teaches  English, 
and  In  the  day  time  she  attends  to  her  household 
duties  and  operates  a  telegraph  instrument.  Her 
only  woman  companion  is  that  of  a  half-breed  Cni- 
nese  woman,  to  whom  she  has  taught  the  rudiments 
of  telegraphy  and  with  whom  she  talks  over  a  wire 
stretched  between  the  two  places.  She  insists  that 
her  husband  is  kinder  and  more  indulgent  than  a 
white  man,  and  she  cannot  see  why  her  marriage 
should  concern  the  world  so  much  more  than  the 
marriages  of  other  women. 


LOOKING  AHEAD 


The  month  of  October  is,  to  the  house-mother, 
more  fitting  to  be  called  the  first  of  the  year,rather 
than  the  rightful  owner  of  the  name,  inasmuch  as 
therein  is  planned  all  the  winter's  work  and  play  as 
well,  while  in  January  everybody  has  settled  down 
to  business  with  little  thought  of  ciange  until  the 
skies  clear  and  the  thermometer  rises. 

In  October  the  winter  wardrobe  is  well  gotten 
under  way,  the  list  of  Christmas  gifts  is  prepared, 
and  the  sociables  and  clubs  are  planned  that  shall 
enliven  the  long  winter  days  and  nights. 

It  is  of  the  outside  of  the  home  that  we  would 
speak  just  now,  and  not  of  the  economies  or  extrav- 
agances that  must  or  need  not  be  the  ruler  of  the 
woman's  kingdom. 

First  of  all,  oh,  mother,  make  this  resolve  for 
your  new  year— glorious  October:  That  creature 
comforts  shall  not  make  up  the  sum  of  your  exist- 
ence. 

True,  the  children  must  have  this  or  that  for  body 
and  soul,  but  your  body  and  soul  must  not  grow 
faint  and  weary,  nor  must  they  be  offered  up  a 
"living  sacrifice"  for  their  sakes.  You  must  keep 
up  with  the  times  and  keep  young,  else  you  cannot 
appreciate  or  help  them  to  grow,  and  you  will  be 
outstripped  in  these  bustling  times  if  you  do  not 
give  some  thought  to  yourself. 

The  girls  and  boys  are  as  proud  of  brie:ht,  active 
parents  as  the  parents  can  ever  be  of  the  children 
over  which  their  hearts  rejoice  or  sorrow.  Remem- 
ber that  I 

In  these  days  of  books  and  newspapers  there  is 
always  this  outside  aid  to  enliven  even  the  most  re- 
mote place,  and  every  first-class  book  is  within 
your  means  if  you  will  think  so. 

Then,  if  you  have  a  "buried  talent,"  a  ready  pen- 
cil or  brush  that  used  to  create  beautiful  things,  get 
it  out  and  with  Mamie  or  Katie  share  the  lessons 
you  have  thought  best  to  engage  for  her. 

Or,  open  your  old  music  books,  and  if  you  can  do 
no  more,  look  up  the  waltzes  and  quadrilles,  so  that 
you  can  help  the  children  to  these  dances,  as  well 
as  to  the  Virginia  reel,  which  all  can  dance,  and 
"Going  to  Jerusalem"  for  the  little  ones. 

Eesolve  to  improve  yourself  a  bit  at  the  same 
time,  and  not  only  pick  up  the  old  threads,  but 
weave  a  little  new  piece  of  cord  for  yourself. 

You  can  have  a  literary  circle  among  your  inti- 
mate friends  that  is  not  impressively  instructive, 
but  is  genuinely  entertaining.  Take  the  poets  and 
essayists,  first  one  then  the  other,  and  have  one  of 
your  party  prepare  a  brief  sketch  upon  his  life, 
while  the  others  are  ready  with  selections  and  quo- 
tations to  be  read  aloud.  Last  M'lnter,  only  six 
ladies  met  every  two  weeks  at  their  various  homes 
in  this  manner,  and  passed  the  hours  from  three  un- 
til six  in  the  afternoon  with  Jean  Ingelow,  Kuskin, 
Mrs.  Browning,  Carlyle,  Thomas  Moore,  George 
Eliot,  Burns  and  Charles  Lamb,  At  six,  the  gentle- 
men came,  directly  from  business,  and  the  twelve 
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had  a  supper  together  which  consisted  of  a  substan- 
tial tea,  which  in  no  case  was  an  elaborate  repast. 

The  whole  afiair  was  neither  expensive  nor  very 
troublesome,  and  proved  a  profitable  and  pleasing 
diversion.    Just  try  it. 

And  lastly,  for  the  sake  of  the  little  ones  whose 
homes  are  not  like  yours,  who  have  no  mothers  or 
worse  than  none,  organize  a  sewing  class,  or  a  cook- 
ing class,  that  you  may  have  a  hand  in  helping  the 
world  grow  a  little  better.  If  you  have  never  tried 
work  '-among  the  least  of  these,"  you  do  not  know  the 
best  of  living,  the  pleasure  of  their  eager  learning, 
and  the  joy  of  maulng  a  Little  light  in  a  dark  place. 
Think  about  it  and  you  will  do  it — but  don't  think 
too  long.--M.  D.  M.  in  Ladies'  World. 


TRAGEDY   OF  AN  ELOPEMENT. 


(Time,  midnight.  Place,  the  shady  side  of  tiae 
Billus  dwelUng.  Ladder  against  side  of  house.  Ar- 
dent youth  half-way  up  ladder.  Palpitating  maiden 
leaning  out  of  upper  window,  conversing  in  agitated 
whispers  with  ardent  youth.  Horses  and  closed 
carriage  in  charge  of  discreet  driver  at  convenient 
distance  round  the  corner.  Moon  disappearing  be- 
hind friendly  cloud.  Coast  clear.  Landscape 
wrapped  in  repose.  Billus  mansion  similarly 
wrapped.) 

Bessie  Billus — "'Sh.  Arthur!  Not  so  loud!  Is 
everything  ready?" 

Arthur  Chugwater  (burning  with  lover-like  zeal, 
but  unable  to  keep  his  teeth  from  chattering) — 
"Everything  is — b-b-b-b — ready,  dearesti  B-b-b-b 
— come,  Bessie!    It's  ch-ch-ch-chilly,  and — " 

"O,  Arthur.  I'm  afraid!" 

"Afraid,  d-d-darling?  You  can't  fall,  I'll  catch 
you." 

•''Sh !  I  don't  mean  I'm  afraid  of  falling,  Arthur, 
but  stippose  papa  should — ' ' 

"Isn't — b-b-b — papa  asleep  by  this  time?" 

"Yes;  I'm  sure  he's  asleep,  but  suppose  he  should 
wake  up!" 

"Is  he — g-g-g — In  the  habit  of  waking  up  at  un- 
seemly hours  of  the  night?" 

"0  dear,  no!    But  I — I'm  so — " 

(Impatiently)  '-So  am  I — f-f-f — dearest,  and  it's 
gettiug  tolder  every  minute." 

(Leaning  a  little  further  out)  "Are  you  sure,  Ar- 
thur, you  love  me  as  well  as  ever?" 

(Impetuouily)  "Love  you,  Bessie?  Why~b-b-b-b 

Great  Scott!  I—" 

'•'Sh!  Don't  whisper  so  loud,  Arthur!  Have  you 
got  the  license?" 

"We  don't  need  a — ch-ch-ch — license  to  get  mar. 
Tied  in  Wisconsin.   Got  your  wraps  all  on  Bessie?" 

"Yes," 

"I  haven't!  I— b-b-b— left  my  overcoat  In  the 
carriage  and  it's  getting — " 

(Uneasily)  "0  Arthur!  I've  just  happened  to 
think  I" 

"What  is  It,  dearest?" 

"Suppose  we  shouldn't  find  a  minister  after  we 
get  across  the  line!" 

"Not  find  a  minister?  Suffering  Moaes!  Wisconsin 
is  full  of  preacher^! " 

"And  suppose — hark!" 

"What  is  it?" 

"I  fancied  1  heard  something!" 

•'It's — b-b-b-b — one  of  the  horses  whinnying. 
Hurry,  dearest!  The  train  leaves  in  half  an  hour 
and  it  will  take  us  nearly  twenty  minutes  to — " 

"But,  Arthur,  I'm  afraid  it  isn't  right!" 

"Bessie,  see  here — ' ' 

"It  will  just  break  papa's  heart!  I  know  it 
will!  You'll  always  be  good  to  me,  will  you,  Ar- 
thur?" 

"Be — ch-ch— good  to  you?   So  help  me — ' 

"'Sh!  Arthur!  Don't  swear!" 

'•Hurry,  Bessie,  for  the  love  of  — " 

(Venturing  out  on  the  ladder)  "Well,  Arthjir,  I'm 
coming.    But  remember — " 

(Assisting  her  down  the  ladder)  "  O  yes,  I'll 
remember!  Careful  now!  Steady!  There!  We're 
down.' 

(Clutching  his  arm  wildly)  "0,  dear!  I  feel  as  If 
I  must  go  back!     Where— where  did  you  say  the 
carriage  was?    It  will  break  papa's  heart  and  mama 
will  faint!  I  know  she  will!" 
(R*;ckle88iy)  "Let  her  faint!  Come,  darllng--b-b-b 
-It's  only  a  short  walk  to  the  carriage." 
(Wildly)  "Must  I  go!   Mast  I  break  the  heart  of 


an  indulgent  father  and  blight  the  life  of  a  tender 
mother?  Must  I  leave  this  olierishad  home  where  I 
have  always  been—" 

"Come,  darling!" 

"Where  i  have  always  been--" 

Papa  Billus  (thrusting  his  head  out  of  the  upper 
back  window  and  speaking  in  a  cold,  hard,  business- 
like voice)— "Don't  forget  your  trunk,  Bessie,"— 
Chicago  Tribune. 


A    DUDE    OF    A    "  LADY  "    SQUEEZED  TO 
DEATH. 

A  telegram  from  Pottsville,  Pa.,  last  Sunday  says: 
Tight  lacing  killed  Katie  Cole,  a  girl  of  18  years. 
She  was  on  her  way  to  church  and  dropped  dead  in 
Franklin  street  after  a  slight  coughing  spell.  Dr.  C. 
A.  Yocum  was  called,  but  Miss  Cole  was  past  his 
help  An  examination  thoroughly  convinced  the 
physician  that  the  tight  compression  of  the  closely- 
laced  and  slender  waist  had  squeezed  the  life  out  of 
Katie. 


A  Brave  Blacksmith  Woman, 


Miss  Frances  Cunningham,  of  Memphis,  Tenn., 
owns  and  manages  a  smithy  and  wagon  manufact- 
uring and  repair  shop.  She  can  do  anything  from 
lifting  up  a  horse's  foot  and  nailing  on  a  shoe  to 
putting  together  the  newly  manufactured  parts  of  a 
carriage,  road-cart,  or  wagon,  says  the  Chicago 
Tribune.  The  history  of  the  young  woman  is  an  in- 
teresting one,  and  one  which  should  stimulate  the 
courage  of  many  another  poor  girl  who  finds  her- 
self suddenly  left  on  the  world,  not  only  dependent 
upon  her  own  resources  for  self-support,  but  with  a 
family  depending  upon  her  for  all  the  necessaries 
and  comforts  of  life. 

Five  or  six  years  ago  Miss  Cunningham's  father, 
manufacturer  of  the  "Cunningham  wagons,"  much 
used  throughout  the  South,  died  at  his  home  in 
Memphis,  leaving  a  widow  with  two  sons  and  three 
daughters  to  mourn  his  loss.  For  a  number  of 
years  before  his  death  fortune  had  not  been  kind  to 
Mr.  Cunningham.  Keverses  beset  him  on  every 
side,  and  he  found  himself  when  he  came  to  die 
several  thousand  dollars  In  debt.  Being  a  man  of 
much  pride  and  of  honest  principles  he  chafed 
under  this  indebtedness.  It  seemed  tbe  strongest 
regret  of  his  deathbed  that  he  should  leave  his 
finances  in  such  an  embarrassing  condition.  His 
last  request  was  that  his  eldest  unmarried  daughter, 
Frances,  should  clear  his  name  from  debt.  Strange 
that  the  father  should  have  faith  that  one  of  his 
children,  and  that,  too,  a  daughter  who  had  had  no 
training  whatever  for  business  and  reared  in  the 
South,  where  women  are  educated  to  be  more  de- 
pendent than  in  any  other  part  of  our  country, 
might  be  ab'e  to  do  what  he  had  not  done,  that  she 
could  lift  an  Indebtedness  which  he  could  not  avoid 
contracting,  but  he  did  have  such  faith,  and,  on  the 
promise  of  Frances  that  she  would  devote  her  life  to 
clearing  her  father's  name  from  the  stain  of  debt, 
he  died  contented.  The  widow,  as  the  daughter 
expresses  it,  "did  not  know  the  least  thing  about 
business."  The  boys  were  yet  too  young  to  be  de- 
pended upon. 

At  the  time  of  the  father's  death  the  creditors 
wished  to  take  the  wagon-shop  and  business  tor 
what  It  was  worth,  feeling  sure  that  they  could  hope 
for  nothing  beyond  that.  The  friends  of  the  family 
urged  them  to  let  it  go,  as  there  was  none  of  them 
who  knew  anything  about  the  business  or  could 
make  anything  out  of  it  if  they  did.  The  mother 
willingly  yielded  to  their  persuasions,  but  Frances, 
against  the  will  of  her  mother  and  the  oppo.-ition  of 
all  her  friends,  steadily  refused  to  give  up  the  busi- 
ness, stoutly  maintaining  that  she  could  run  it  and 
she  would.  She  had  promised  her  father  that  she 
would  pay  off  his  debts  and  she  meant  to  do  it.  And 
she  did  it.  Her  father's  faith  has  been  rewarded, 
and  every  dollar  of  the  debt  which  he  left  his  family 
as  an  heritage  has  been  paid. 

Miss  Cunningham  has  made  herself  so  familiar 
with  all  the  details  of  the  business  that  she  has  won 
the  esteem  and  confidence  of  the  entire  community 
In  which  she  lives.  She  is  not  afraid  to  lift  up  a 
horse's  foot  and  nail  on  a  shoe,  and  there  is  nothing 
connected  with  the  mechan  sm  of  a  wagon  that  she 
18  not  familiar  with.  She  does  all  her  own  buying, 
and  selects  the  various  kinds  and  qualities  of  iron 


and  steel  and  wood  used  in  the  business  with  as 
much  skill  and  wisdom  as  a  man. 

Miss  Cunningham  was  one  of  the  victims  of  A.  P. 
T,  Elder's  scheme.  She  was  brought  to  Chicago 
under  false  representations  and  delusive  promises 
of  this  man  to  make  her  his  general  agent  for  the 
South  to  establish  an  office  in  Memphis  and  pay  her 
$75  per  month  to  manage  the  office,  Mr.  Elder 
would  not  accept  a  $5"0,000  bond  which  the  bright 
young  woman  could  have  given  him  right  at  her 
home,  but  demanded  a  $300  cash  deposit  as  a  secu- 
rity for  her  honesty  and  integrity  in  the  handling 
of  thousands  of  dollars  of  his  money  in  the  future 

Miss  Cunningham  was  sagacious  enough  to  be  a 
little  bit  suspicious  of  this  manner  of  doing  business 
and,  although  everything  seemed  all  right  and  Mr. 
Elder  talked  smoothly  and  had  a  mien  devout 
enough  for  a  country  clergyman,  still  there  was 
such  a  well  defined  doubt  in  her  mind  that  she  de- 
temined  not  to  give  him  the  cash  which  she  had 
prepared  herself  to  do,  but  instead  give  him  a  check 
on  her  home  bank,  knowing  that  would  allow  her 
two  days'  time  to  investigate  Mr.  Elder.  She  at 
once  set  about  making  inquiries  and  learned  enough 
to  satisfy  herself  that  a  fraud  was  possible,  when 
she  telegraphed  her  home  bank  to  stop  payment  on 
the  check,  thus  saving  herselt  the  loss  of  $300.  The 
next  morning  after  sending  this  telegram  she  read 
in  the  Tribune  of  the  aiTest  of  Mr.  Elder  and  a  full 
exposure  of  his  scheme. 

The  young  woman  went  home  congratulating  her- 
self that  she  had  lost  no  more  than  her  expenses  to 
and  from  Chicago,  which  Mr.  Elder  promised  to 
pay,  but  of  course  did  not  pay.  He  did  not  even 
suggest,  when  she  gave  him  her  check,  to  make  it 
for  $300  less  the  traveling  expenses  which  he  had 
agreed  to  pay.  She,  however,  was  much  chagrined 
over  the  adventure. 

"I  had  come  to  be  quite  proud  of  myself,"  said 
she,  "and  believed  I  had  some  real  business  capaci- 
ty, but  to  be  so  taken  in,  if  you  will  pardon  the  ex- 
pression, quite  takes  the  conceit  out  of  me.  I  shall 
go  back  home  now  and  continue  to  shoe  horses  and 
make  wagons  in  the  good  old-fashioned  way,  and 
shall  put  aside  all  these  fairy  thoughts  of  $75  sal- 
aries for  merely  keeping  open  an  office  for  agents- 
supplies.  0,  you  wicked  Chicago  people,  you  would 
deceive  the  very  elect." 


A   Negro  Woman   who   Held  Slaves. 


Louisville  Courier- Journal  says:  The  Filson  club 
held  its  firet  meeting  since  the  summer  vacation 
last  evening  at  the  home  of  Col.  E.  T.  Durrett.  Miss 
Ida  Symmes  read  a  paper  on  one  "Aunt  Eliza,"  a 
colored  woman  who  had  been  a  large  slaveholder 
up  to  the  time  of  emancipation.  The  life  of  the  old 
woman  was  delightfully  told  and  many  humorous 
scenes  In  the  darky's  plantation  life  were  well 
brought  out.  The  subject  of  Miss  Symmes'  historic 
sketch  lived  the  greater  portion  of  her  life  on  the 
Newburg  road  in  the  vicinity  of  the  "Wet  Woods," 
where  she  died  in  1887.  She  herself  was  a  slave  un- 
til the  year  1833,  when  she  was  given  her  freedom 
by  her  master,  John  Hunley.  Upon  Mr.  Hunley's 
death,  a  few  years  later,  she  came  into  a  consider- 
able portion  of  his  property,  a  part  of  which  was  an 
old  two-story  log  c  bin  near  the  "Wet  Woods," 
which  at  that  time  was  the  handsomest  dwelling  in 
the  neighborhood.  Her  chief  ambition  from  the 
moment  of  her  freedom,  it  seemed,  was  to  become  a 
slave-owner  and  a  lady. 

She  set  about  getting  slaves  any  way  she  could, 
but  her  usual  method  was  to  buy  children.  At  the 
beginning  of  the  war  she  owned  forty-five  of  her 
own  race.  According  to  a  special  statute,  no  negro 
was  allowed  to  hold  slaves,  and  to  avoid  any  viola- 
tion of  the  letter  of  the  law  all  the  property  of  Aunt 
Eliza,  including  the  slaves,  was  held  by  Mr.  James 
Guthrie,  the  eminent  financier,  in  trust.  In  this 
deed  of  trust  to  James  Guthrie  appears  the  name  of 
a  female  slave  who  had  cost  $GOU,  a  man  for  whom 
she  had  paid  $400,  a  half-grown  girl  for  whom  she 
gave  $3/5,  and  a  number  of  small  boys  who  cost  her 
$1(10  each. 

While  never  cruel,  it  reems  Aunt  Eliza  never  al- 
lowed her  slaves  to  stop  work  except  to  sleep  or 
eat.  Her  farm,  consisting  of  forty  acres,  was  kept 
up  by  slave  labor.  The  old  woman  herself  never 
did  anything,  and  It  was  her  custom,  when  rebuked 
for  Idleness,  to  say  that  there  was  no  need  for  her 
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to  labor,  as  she  owned  enough  men  to  work  lor 
her.  She  owned  several  carriages,  and  always  went 
attended  by  a  footman. 

The  old  woman  was  married  three  times,  and  once 
to  a  slave.  As  she  did  not  buy  him  from  his  owner 
he  took  the  first  opportunity  to  run  off  to  Canada. 
She  never  owned  any  of  her  husbands,  and  would 
never  use  any  of  their  money.  At  the  death  of  her 
second  husband  she  refused  to  accept  the  property 
he  had  left,  and  distributed  it  among  his  kin.  From 
the  account  given  of  her  by  Miss  Symmes,  who 
knew  her  intimately.  Aunt  Eliza  must  have  been  a 
strange  creature.  At  her  death  she  willed  her  house 
and  farm  to  the  woman  whom  she  had  bought  for 
$600,  and  who  was,  according  to  the  deed  of  trust, 
the  most  valuable  piece  of  property  she  had  ever 
owned. 

Successfull  Woman  Deer-Stalker. 

One  of  the  largest  deer  killed  in  the  Adirondacks 
this  season  was  shot  last  Sunday  by  Mrs.  Albert 
Aiken  of  Cohoes,  N.  D. 

Mrs.  Aiken,  accompanied  by  her  husband,  was 
stationed  on  a  <'runway"  at  Lewis  lake.  She  had  a 
32-caliber  rifle  weighing  but  5J  pounds.  She  had 
been  stationed  on  the  "runway"  about  an  hour  when 
she  sighted  a  large  buck  in  the  lake.  Taking  care- 
ful aim  she  pulled  the  trigger.  The  shot  was  true, 
the  bullet  going  through  the  head.  In  less  than  an 
hour  from  the  killing  of  the  first  buck  the  woman 
brought  down  a  second  one.  The  first  buck  weighed 
235  pounds. 

TO    REMOVE  MlLDtW. 


Moisten  the  spots,  a  .d  rub  well  with  soap,  then 
scrape  some  chalk  very  fine,  and  rub  that  in  also; 
lay  in  the  sun  welting  the  goods  from  time  to  time. 
Take  equal  parts  of  lemon  juice,  salt,  starch  and 
soft  soap;  rub  on  thickly  and  lay  on  the  grass  in  the 
hot  sun.  Bene w  the  application  two  or  three  times 
a  day. 

A  Birmingham  (Ala.)  girl  o  years  old  weighs  100 
pounds.  She  is  43  Inches  tall  and  measures  43 
inches  around  the  waist. 

TO  COLORADO  VIA  BURLINGTON  ROUTE. 


ONIiT  ONE  NIGHT  ON  THE  EOAD. 

Leave  Chicago  at  1:00  P.  M.,  or  St.  Louis  at  8:25 
A.  M.,  and  arrive  Denver  6:15  P.  M.  the  next  day. 
Through  Sleepers,  Chair  Cars  and  Dining  Cars. 
All  Railways  from  the  East  connect  with  these 
trains  and  with  similar  trains  via  Burlington  Route 
to  Denver,  leaving  Chicago  at  6:10  P.  M.,  St.  Louis 
8:15  P.  M.,  and  Peoria  at  3:20  P.  M.  and  8:00  P.  M. 
All  trains  daily. 

Tourist  tickets  are  now  on  sale,  and  can  be  had 
of  ticket  agents  of  aU  roads  and  at  Burlington 
Route  depots  in  Chicago,  Peoria  and  St.  Louis. 

There  is  no  better  place  than  Colorado  for  those 
seeking  rest  and  pleasure. 


LITERARY  NOTES. 


There  has  been  no  book  written  on  Hawaii,  or  the 
Sandwich  Islandd,  as  many  still  call  them,  within  the  last 
twenty  years.  But  the  silence  will  soon  be  broken  by 
Mrs.  Helen  Mather,  who  has  written  an  account  of  "One 
Summer  In  Hawaii,"  which  the  Cassell  Publishing  Com- 
pany will  publish  Mrs.  Mather's  style  is  simple  and  un- 
conventional, just  the  right  touch  for  a  book  of  this  sort, 
and  it  will  undoubtedly  turn  the  attention  of  many  trav- 
elers toward  this  little  group  of  islands  in  the  Pacific.  The 
book  will  be  beautifully  printed  and  illustrated  from  pho- 
tographs and  arawinga  made  by  Walter  McDougall,  who 
has  had  the  pleasure  of  spending  part  of  the  summer  in 
Hawaii.  The  graceful  cover  design  was  made  by  the 
author  of  the  work,  which  accounts  for  its  appropnate- 
nesB .  Mrs.  Mather  is  fortunate  in  bringing  out  her  book 
just  at  a  time  when  more  than  usual  attention  is  being  at- 
tracted to  Hawaii. 

"The  Anarchists:  A  Picture  of  Civilization  at  the  close 
of  the  Nineteenth  Century,"  is  the  title  ot  a  new  German 
work  an  English  translation  of  which  will  shortly  be  pub- 
lished by  Mr.  Benj.  R.  Tucker,  of  Boston.  Mr.  Tucker  is 
a  personal  friend  of  the  author.  John  Henry  Mackay,  who 
stands  In  the  front  rank  of  the  young  German  realists. 
Mackay  traces  in  this  book,  under  the  veil  of  fiction,  his 
own  mental  development,  or  degeneration,  to  his  present 
poBltion, — that  of  a  philosophical  and  egotistic  Anarchist. 


The  scene  is  laid  In  London,  and  the  riots  of  Trafalgar 
Square,  the  miserv  of  the  East  End,  and  the  Chicago  exe- 
cutions are  graphically  pictured  in  panoramic  suocesBlon- 

Mr.  Benj.  B.  Tucker,  of  Boston,  has  in  press  a  volume 
of  "Holiday  Stories,"  by  Stephen  Fiske,  the  well-known 
dramatic  critic  and  litterateur.  The  book  will  be  ready 
early  in  November,  both  in  cloth  and  in  paper. 

The  National  Hot  Water  Heater  Co.,  Canton,  0.,  have 
Issued  a  novel  card.  It  represents  a  door  on  its  hinges, 
with  the  inviting  Inscription  "The  latch  string  is  always 
out— pull  it."  When  the  string  (on  the  card)  is  pulled, 
the  door  opens,  and  behold,  an  illustration  of  the  heater 
appears,  with  the  firm's  announcement.  The  fact  that 
the  "ad"  is  under  the  "latch  string"  whets  the  mind  with 
inquisitiveneas. 


BUSINESS  NEWS. 


Best  Chucks  in  thb  Mabekt. 


(Copy.) 

Bkminoton  Standabd  TypEWBiTEE  Mro.  Co. 

luoN,  N.  Y.,  Jan.  2l8t,  1891. 
Oneida  Mfg.  Chucli  Co. ,  Oneida,  N.  Y. 
Gentlemen:— 

We  have  delayed  answprlng  your  favor  of  the 
6th  inst.  until  we  could  get  the  chucks  fitted  to  lathes 
and  have  a  trial  of  them.  Having  now  done  so,  we  are 
pleased  to  report  that  we  are  well  satisfied,  and  believe 
them  to  be  among  the  very  best  chucks  in  the  market, 
and  a  superior  article  for  the  purpose  of  holding  pieces  of 
wire  for  turning,  etc.  Enclosed  find  check  covering  your 
invoice.  Very  truly  yours, 

Remington  Standabd  Typewkitee  Mro.  Co. 

W.  K.  Jenne,  Supt. 

The  Magnolia  Anti-Friction  Metal  Co.  of  New  York, 
having  offices  at  Chicago,  London,  Berlin,  Marseilles,  St 
Petersburg  and  Vienna,  made  greater  sales  and  did  more 
business  in  the  month  of  September,  this  year,  than  they 
did  the  first  18  months  of  the  company's  existence,  com- 
mencing several  years  ago. 

The  engine  department  of  the  Racine  Hardware  Mfg 
Co.,  Racine,  Wis.,  is  being  kept  very  busy  on  both  steam 
and  gas  engines.  Recent  shipments  of  their  high  speed 
automatic  engine  include  orders  from  Butte  City,  Mont. ; 
Bonham,  Tex. ;  Steams,  Mich. ;  Peoria,  111. ;  Detroit;  Chi- 
cago; Houston,  Tex. ;  Springfield,  Mo. ;  Milwaukee,  etc. 
They  have  closed  a  contract  with  the  Edison  General 
Electric  Co.  for  one  of  their  10x10  engines,  together  with 
a  54x12  flange  steel  boiler,  pump  and  heater,  all  to  be  set 
up  and  connected  at  the  Veteran  Soldiers'  Home,  Wau- 
paca, Wis.  This  makes  the  second  order  placed  with  the 
Racine  Hardware  Mfg.  Co.  for  one  of  their  engines  this 
fall. 

The  Herendeen  Manufacturing  Co. ,  of  Geneva,  N.  Y. , 
have  sent  us  the  following  extract  from  weekly  report 
compiled  by  their  head  bookkeeper: — 

"Monday  morning,  Oct.  19, 1891. 
"Total  number  of  boilers,  both  water  and  steam,  buUt 
and  shipped  during  past  week,  Oct.  12  to  Oct.  17  inclu- 
sive, all  sizes     ......  54 

"Total  shipping  weight  in  tons         .  .72 
"Amount  of  boiler  invoices  for  week     .  $11,609.25" 
They  state  that  their  facilities  are  now  so  complete  for 
manufacturing,  that  they  are  able  to  fill  orders  after  this 
date  within  36  hours  from  the  time  of  their  receipt. 

Their  sales  up  to  date  show  a  net  increase  of  more  than 
50  per  cent,  over  the  same  period  in  1890.  And  for  rapid 
and  solid  growth,  for  enthusiastic  friends  and  agents  of 
the  "Faultless  Furman"  all  over  the  country,  for  volume 
of  business  in  1891,  they  challenge  comparison  with  any 
other  manufacturer  of  improved  heating  boilers  in  Amer- 
ica, 


CHICAGO,  MILWAUKEE  &  ST.   PAUL  RAIL- 
WAY. 

Electric  Lighted  and  Steam  Heated  Vestibuled  Trains, 
with  Westinghouse  Air  Signals,  between  Chicago,  St. 
Paul  and  Minneapolis,  daily. 

Electric  Lighted  and  Steam  Heated  Vestibuled  Trains 
between  Chicago,  Council  Bluffs  and  Omaha,  daUy. 

Through  Vestibuled  Sleeping  Cars,  daily,  between  Chi- 
cago, Butte,  Tacoma,  Seattle,  and  Portland,  Ore. 

Solid  Trains  between  Chicago  and  principal  points  In 
Northern  Wisconsin  and  the  Peninsula  of  Michigan. 

Dally  Trains  between  St.  Paul,  Minneapolis  and  Kan- 
sas City  via  the  Hedrick  Route. 

Through  Sleeping  Cars,  daily,  between  St.  Louis,  St. 
Paul  ana  Minneapolis. 

The  finest  Dining  Oars  in  the  World. 

The  best  Sleeping  Cars.  Electric  Reading  Lamps  in 
Berths . 

6,100  miles  of  road  in  Illinois,  Wisconsin,  Northern 
Michigan,  Iowa,  Minnesota,  Missouri,  South  Dakota 
and  North  Dakota. 

Everything  First-Class. 

First-Class  People  patronize  Flrst-Class  Lines. 
Ticket  Agents  everywhere  sell  Tickets  over  the  Chi- 
cago, Milwaukee  and  St.  Paul  Railwav. 


THE  WESTON  ENGINE. 


Correspondence  in  reference  to  the  Weston  en- 
gine, a  full  illustrated  description  of  which  appeared 
in  our  last  issue,  should  be  addressed  to  Messrs. 
Julian  SchoU  &  Co.,  40  Cortlandt  street,  New 
York. 


SITUATION  WANTED 


As  engineer,  by  a  thoroughly  experienced  and 
reliable  man,  highly  recommended.  Address 
"Steam,"  care  of  The  Ameeioan  Enginker,  1302 
Pontiac  Building,  358  Dearborn  street,  Chicago. 


STEAM  HEATING. 

By  one  who  has  paid  for  his  experience,  is  the  title  of  a 
new  book  which  we  have  published,  without  advertise- 
ments, and  bound  in  leatherette,  similar  to  our  "Key  to 
Engineering,"  of  which  we  sold  nearly  2,000  copies.  The 
price  by  mail  is  25  cents.  Stamps  taken.  Ready  for  de- 
livery Nov.  Ist.    Please  mention  this  paper. 

Mason  Reqolatob  Co.,  Boston. 


Map  of  the  United  States. 
A  large,  handsome  map  of  the  United  States,  moun- 
ed  and  suitable  for  office  or  home  use,  Is  Issued  by 
(he  Burlington  route.  Copies  will  be  maUed  to  any 
address  on  receipt  of  12  oents  in  postage  by  P.  S. 
EusTis,  Gen'i  Fasrf.  Agent,  CB.St  Q.  B.  B.,  Chicago,  111. 


NEW!  NEW! 


FOB  MANUFACTimEBB. 

Who  wants  to  buy  a  small  new  machine  for  imitation 
and  exploration  in  America.  Sole  machine  In  the  world 
of  first  necessity  for  manufacturers  of  chocolate,  and  pat- 
ented only  in  Europe.  Please  address  offers,  if  possible 
in  German,  toO.  N.  27850,  care  Rudolf  Mosse,  Berlin,  S. 
W.  (Germany). 


CONTRACTS  OPEN. 


Proposals. — Sealed  proposals  will  be  received  at  the 
office  ot  the  Illinois  Board  ot  World's  Fair  Commissioners, 
Room  18  Montauk  Building,  in  Chicago,  until  12  o'clock 
m.  on  the  18th  day  of  November,  1891,  for  all  the  labor 
and  material  required  for  the  erection  and  completion  of 
the  Illinois  Building  for  the  World's  Columbian  Exposi- 
tion at  Chicago  in  accordance  with  the  drawings,  gen- 
eral instructions,  conditions,  and  specifications  (copies 
of  which  may  be  seen  at  the  office  of  the  Commissioners 
ia  Chicago  and  on  application  to  the  architects,  W.  W. 
Boyington  &  Co.,  157  La  Balle  street,  Room  107,  on  and 
after  Oct.  26,  1891.) 

Each  proposal,  whether  for  a  part  or  the  whole  of  the 
work,  must  be  accompanied  by  a  certified  check  for  a 
sum  not  less  than  3  per  cent  of  the  amount  of  the  pro- 
posal, drawn  in  tavor  of  the  Director-in-Chief  of  the  Illi- 
nois Board  of  World's  Fair  Commissioners. 

The  Commissioners  will  reject  all  bids  received  after 
the  time  herein  stated  for  opening  the  same,  also  bids 
which  do  not  strictly  comply  with  all  the  requirements 
of  this  invitation.  The  Commissioners  also  reserve  the 
right  to  reject  any  or  all  bids.  Proposals  must  be  inclosed 
in  sealed  envelopes,  including  schedule  of  work  and  ma- 
terial and  check,  and  marked  "Proposal  for  the  Illinois 
State  Building  for  the  World's  Columbian  Exposition," 
addressed  to  John  P.  Reynolds,  Director-in-Chief  of  the 
Illinois  Board  of  World's  Fair  Commissioners.  This  15th 
day  of  October,  1891.  W.  C.  Gabbaed,  Secretary  Illinois 
Board  of  World's  Fair  Commissioners. 


Pumping  Machinery.- Sealed  proposals  will  be  re- 
ceived by  the  Board  of  Water  and  Lighting  Commission- 
ers of  the  city  of  McKeesport,  Pa.,  until  noon  on  the  5th 
day  of  November,  1891,  for  the  furnishing  and  erection 
of  two  (2)  three  million  gallon  horizontal  duplex  direct 
acting,  compound  condensing,  or  non-compound  con- 
densing, rotative  pumping  engines,  of  the  outside  center 
packed  water  plunger  pattern,  for  the  MeKsesport  Water 
Works;  together  with  all  appurtenances  and  connections 
thereto,  as  set  forth  in  the  specifications  for  [aid  engines, 
now  in  the  office  of  the  Superintendent  ot  Water  Works. 

Said  Board  of  Commissioners  reserve  the  right  to  reject 
any  or  all  proposals. 

Copies  of  specifications  will  be  mailed  upon  application. 
All  proposals  shall  be  endorsed  "Proposals  for  Pumping 
Machinery"  and  directed  to  the  undersigned.  By  order 
of  the  Board.   Jos.  Ecoff,  Superintendent. 


Approaches  to  U.  8.  Court  House,  Etc.— Sealed  pro- 
posals will  be  received  at  the  office  of  Ihe  Supervising 
Architect,  Treasury  Department,  Washington,  D.  C,  until 
2  o'clock  p.  m.  on  the  5th  day  of  November,  1891,  for  all 
the  labor  and  materials  requued  for  the  approaches  to 
the  U.  8.  Court  House  and  Post  Office,  at  Texarkana,  Ark. 
Texas,  in  accordance  with  the  drawing  and  specification, 
copies  of  which  may  be  had  at  this  office,  or  the  office  of 
the  Superintendent  at  Texarkana,  Ark.,  Texas.  Each  bid 
must  be  accompanied  by  a  certified  check  for  a  sum  not 
less  than  2  per  cent,  of  the  amount  of  the  proposal.  The 
Department  will  reject  all  bids  received  after  the  time 
herein  stated  for  opening  the  same;  also,  bids  which  do 
not  comply  strictly  with  all  the  requirements  of  this  In- 
vitation. Proposals  must  be  inclosed  in  envelopes,  sealed 
and  marked, '  Proposals  for  the  Approaches  to  the  U.  S. 
Court  House  and  Post  Office  building  at  Texarkana,  Ark., 
Texas,"  and  addressed  to  W.  J.  Edbbooke,  Supervising 
Architect. 
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•HANDY"  RATCHET  SCREW  DRIVER. 


The  accompanying  screw  driver  cuts  represent  a 
new  style  of  screw  drivers,  worJilng  on  a  new  prin- 
ciple patented  last  year,  wliich  are  manufactured 
and  placed  on  tlie  market  by  the  Augusta  Machine 
"Works,  Augusta,  Maine. 

The  ratchet  appliance  is  very  "cute,"  and  has 
made  this  tool  a  great  favorite  with  all  classes  of 
mechanics,  electricians,  amateur?,  and  all  who  have 
occasion  to  use  such  tools. 

For  rapidity  and  ease,  or  convenience  of  opera- 
tion it  has  no  equal,  as  it  will  operate  to  turn  a 
screw  in  or  out,  or  from  right  to  left,  by  simply 
touching  the  pawl  lightly  with  the  finger,  without 
changing  the  position  of  the  tool  in  the  hand,  or 
removing  the  blade  from  the  screw. 

The  ratchet,  pawl,  and  all  of  the  working  parts 
are  manufactured  from  steel. 

The  blades  are  hand  forged  from  special  steel 
made  expressly  for  these  tools,  and  they  are  all 
cftrelully  tempered  and  thoroughly  inspected. 

All  of  the  parts  are  finely  proportioned,  nicely 
finished,  and  combine  the  greatest  possible  strength 


and  durability,  with  elegance  of  style,  making  it 
the  most  desirable  tool  of  its  class  yet  placed  on  the 
market.  Such  is  the  claim  of  the  Augusta  (Me.) 
Machine  Works.  And  the  .claim  is  made  good  by 
specimens  of  these  elegant  screw  drivers  which  we 
have  received. 

The  lower  cut  shows  their  No.  1,  or  pocket  size, 
the  whole  length  of  which  is  5^  inches.  The  illus- 
tration Is  exactly  three-fourths  of  the  size  of  the 
tool.  This  No.  1  is  extremely  handy,  and  is  spec- 
ially adapted  for  electrical,  teleph-.,ne  or  store 
services,  and  all  work  where  a  convenient  screw 
driver  is  needed.  It  is  strong,  light,  and  neat.  The 
price  of  these  is  only  $6  per  dozen,  subject  to  dis- 
count. 

The  other  illustration  (the  upper  cut)  gives  a 
good  idea  of  the  handy  ratchet  screw  drivers  with 
longer  blades,  viz.  4,  5,  C,  7,  and  8  inches,  the 
whole  length  thereof  (that  is  including  the  handles) 
varying  from  9  to  14  inches. 

The  pawl  is  easily  discerned  in  the  "picture." 
"When  one  knob  is  down  the  blade  is  fixed  so  that  it 
will  drive  in  the  screw,  in  the  regular  way;  but  if 
the  screw  is  to  be  withdrawn,  entirely,  or  in  part. 


that  knob  ia  to  be  lifted  up,  so  that  the  other  one 
is  turned  down,  in  order  to  turn  the  screw  left- 
wards. 

These  new  screw  drivers  have  a  tendency  to  "com- 
mand respect, "inasmuch  as  it  is  evident  they  should 
not  be  thrown  down  recklessly,  as  Is  the  fate  of 
many  screw  drivers.  The  "  Handy"  must  be  han- 
dled properly  in  order  to  make  it  last  handy  for  a 
generation  or  two. 

There  will  not  be  less  than  25  restaurants,  as  well 
as  numerou.H  cafes,  in  the  Exposition  Ijuildings,  It 
is  the  intention  of  the  Exposition  authorities  to 
protect  visitors  fr  jm  exhorbitant  charges. 

The  Minnesota  World's  Fair  Commission  is  deter- 
mined to  increase  in  some  way  the  $50,000  which 
the  legislature  appropriated  for  Exposition  pur- 
poses, as  It  believes  a  much  larger  sum  is  necessary 
if  the  state  is  to  be  creditably  represented.  It  has 
issued  an  address  to  the  counties  urging  each  to 
raise  its  portion  of  $100,000,  and  has  pledged  its 
members  to  go  before  the  next  legislature  and  en- 
deavor to  secure  the  passage  of  a  bill  refunding  the 
amoanis  tbns  raised. 


CINCINNATI'S   BIG  BELL. 

Mr.  Frank  S.  Neal,  grand  chief  engineer,  A.  O.  S. 
E.,  of  Ohio,  has  sent  us  the  following  description  of 
a  new  bell,  which  was  cast  October  24,  for  the  City 
Hall,  Cincinnati.  It  was  cast  at  the  Buckeye  Bell 
and  Brass  Foundry,  on  East  Second  street.  It  will 
be  a  monster.  With  the  fixtures  complete  it  will 
weigh  about  6,000  pounds.  The  bell  alone  weighs 
about  4,500  pounds.  It  will  be  five  feet  in  diameter 
across  Ihs  mouth  and  four  and  a  half  feet  high. 

It  will  be  the  second  largest  in  the  city,  the  largest 
being  ihat  of  St.  John's  Church,  at  Twelfth  and 
Elm,  which  weighs  7,000  pounds.  The  key  of  the 
bell  will  be  C  and  the  tone  will  be  very  full  in  vol- 
ume and  of  a  powerful  ringing  sound,  which  on  a 
clear  day  can  be  heard  at  a  distance  of  four  miles. 
It  will  be  hung  stationary,  and  will  not  be  rung  as 
church  bells  usually  are.  The  bell  will  be  used  in 
connection  with  an  E.  Howard  clock,  which  is  now 
being  manufactured  at  Boston.  The  bell  will  be 
j-minded  by  being  struck  with  the  clock-hammer. 

It  was  the  intention  of  the  City  Hall  Trustees  to 
have  the  bell  swung  by  a  large  wheel,  as  most  large 
bells  do.    By  such  an  arrangement  the  sound  could 
have  been  heard  a  distance 
^^^^      of  ten  miles.     It  was  found 
^^S^^S^^^J^    ^^^^  ^^^^  could  not  be  done 
in  connection  with  a  clock, 
so  the  idea  had  to  be  given  up. 
The  bell  will  strike  every  hour,  and,  together  with 
the  clock,  is  to  be  the  official  time-piece  of  the  city, 
always  giving  the  correct  standard  time  which  is 
warranted  not  to  vary  over  two  seconds  in  a  month. 
There  will  be  four  dials  to  the  clock,  each  ten  and  a 
half  feet  in  diameter,  and  each  illuminated  by 
twelve  electric  lights,  which  will  be  lighted  auto- 
matically by  the  clock  at  a  previously  determined 
time  every  day. 

The  wooden  frame  outside  of  the  bell  will  be  ten 
feet  long.  The  composition  of  the  bell  is  seventy- 
eight  parts  copper  and  twenty-two  parts  tin.  This 
combination  of  metals  is  pronounced  the  best  in 
the  world  by  bell-makers  to  produce  a  strong  bell 
with  clear,  ringing,  loud  sound  and  full  volume. 

At  11  o'clock  in  the  morning  the  fire  was  started 
in  the  immense  furnace  and  the  workmen  began 
throwing  in  the  copper.  This  copper  was  In  the 
form  of  ingots  weighing  thirteen  and  a  half  pounds 
each.  About  2,500  of  these  were  thrown  into  the 
furnace  kettle  at  a  time.  At  5:35  o'clock  in  the 
evening  the  tin  was  thrown  in  on  top  of  the  now 
liquid  copper.  The  tin  was  in  the  form  of  long 
rectangular  blocks,  called  "pigs."  Nine  of  these 
were  placed  at  the  mouth  of  the  furnace,  one  at  a 
time,  and  shoved  back  to  the  kettle,  into  which 
they  fell  with  a  splash.  At  5: 
43  the  casting  began.  The 
stopper  was  knocked  out  of 
the  gate  and  the  fiery  liquid 
shot  out  with  a  spurt  into 
a  narrow  gutter  about  ten 
feet  long,  leading  to  the  bell- 
mold. 

It  was  a  novel  sight  to  see  this  stream  of  white 
liquid  fire,  running  along  with  a  sizzling,  hissing 
sound  and  falling  with  a  splash  into  the  gigantic 
mold.  It  took  exactly  two  minutes  for  the  mold  to 
fill  up,  whereupon  the  workmen  again  checked  the 
fiery  stream  by  plugging  up  the  furnace  opening 
with  a  stopper.  The  opening  in  the  mold  was  very 
small.  At  the  conclusion  of  the  casting  the  dross 
floated  at  the  top  of  the  white  liquid.  All  around 
the  outside  of  the  mold  were  numerous  blue  flames, 
caused  by  gas  escaping  from  the  vent  holes. 

The  mold  was  made  five  days  previously  and  con- 
sisted of  two  flasks,  each  coated  with  loam,  baked 
dry  as  possible.  Between  these  flasks  the  molten 
metals  were  poured.  The  proprietors  of  the  foundry, 
Vanduzen  &  Tift.  The  tin  used  is  block  tin,  im- 
ported direct  from  India,  and  the  copper  is  from  the 
Calumet  and  Hecla  Mines,  on  the  Michigan  Penin- 
sula, near  Lake  Superior. 


MAKING  TINPLATE   IN  AMERICA. 


It  has  yet  to  be  demonstrated  whether  the  Ameri- 
cans can  make  and  sell  tinplates  in  successful  com- 
petition with  Welsh  tin,  says  The  Ironmonger,  But 
our  London  contemporary  admits  that  it  is  evident 
the  Americans  devote  considerable  attention  to  Im- 
proved machinery  and  appliances.  "Among  the 
new  American  appliances  we  notice  a  pickling- 
machine,  invented  and  patented  by  Mr.  D.  T. 
Lewis,  of  Pittsburgh,  which  is  claimed  to  be  equal 
to  pickling  from  150  to  200  tons  of  20-gauge  black 
plates  per  day.  In  it  only  muriatic  acid  is  used, 
instead  of  the  muriatic  and  sulphuric  acids  now 
commonly  employed. 

"Another  new  appliance  is  a  doubling-shear, 
which  has  been  constructed  by  the  Leech  burg 
Foundry  and  Machine  Company  of  Pittsburg.  This 
appliance,  including  a  vertical  engine  and  connec- 
tions,  stands  on  a  floor-space  of  only  41  by  8i  feet 
and  the  principal  advantage  claimed  for  it  is  that 
the  power  and  connections  are  all  above  the  founda- 
tion,  and  that  there  is  a  fixed  table.  The  sheet  can 
be  doubled  at  one  stroke,  owing  to  the  fixed  table 
and  rigid  arm.  Welsh  tin  plate  makers  might  also 
make  inquiries  respecting  this  machine,  and  their 
resolve  generally  should  be  to  keep  well  abreast  of 
all  that  their  American  competitors  are  doing. " 

Jonathan  Columbus  may  get  ahead  of  John  Jones 
in  spite  of  It  all. 


THE  BUFFALO  AUTOMATIC  INJECTOR. 


The  accompanying  injector  illustration  is  that  of 
the  Buffalo  automatic,  manufactured  and  sold  by 


the  Sherwood  Manufacturing  Co.,  34  Washington 
street,  Buffalo,  N.  Y.  This  is  a  new  injector,  which 
they  have  just  patented.  It  is  operated  entirely  by 
one  handle.  It  is  particularly  adapted  for  use  on 
traction,  portable  and  marine  boilers. 

As  they  state  in  their  prospectus,  the  capacity  of 
this  machine  can  be  graded  over  fifty  per  cent., 
thus  supplying  the  boiler  with  the  exact  quantity 
of  water  required  to  run  the  injector  continuously. 
It  works  equally  well  whether  lifting  water  or  taking 
supply  from  overhead  tanks,  or  city  pressure,  and 
does  not  require  valves  to  regulate  the  machine,  in 
either  the  steam  or  supply  pipe,  Avhen  in  use  under 
either  condition — points  that  are  not  attained  in 
any  other  machine  made. 


The  President  of  Uruguay  has  designated  the  As- 
sociation Rural  of  that  country  as  the  National 
Commission  to  have  charge  of  Uruguay's  exhibit  at 
Chicago  In  18»3. 


The  Atlantic  Transportation  Company,  operating 
a  line  of  steamers  between  London  and  New  York, 
has  agreed  to  carry  exhibits  from  London  to  either 
New  York,  Philadelphia  or  Baltimore  free  of  charge 
except  the  actual  expenses  of  loading  and  unload 
ing.  This  generous  proposition  makes  it  possible 
for  European  exhibitors  to  have  their  displays 
brought  to  the  American  seaboard  practically  free 
of  charge. 

J.Allen  Hornsby,  Secretary  of  the  Department  of 
Electricity,  who  was  sent  to  Frankfort-on-the-Main 
to  study  the  Electrical  Exposition  there,  has  made 
a  report,  which  shows  that  out  of  compUmentto  the 
Columbian  Exposition  the  Frankfort  Exposition  was 
kept  open  a  fortnight  longer  than  was  originally  in- 
tended, in  order  to  give  Mr.  Hornsby  a  chance  for 
thorough  investigation.  Secretary  Hornsby  writes 
that  there  is  electrical  apparatus  on  exhibition  at 
Frankfort  which,  when  put  in  operation,  will  cause 
the  eyes  of  American  electricians  to  open  in  woh- 
derment, 


186 


^i^^rpprican  rf>gin  per: 


NOYBMBEB  7,  1891. 


[CoPvriehi.) 
THE  BIRTH  OF  A  DYNAMO. 


By  Charles  C.  Eandolph.  * 
Everybody   who  reads  knows  that  wonderful 
strides  have  been  make  in  recent  years  in  the  ap- 
plication of  electricity.   The  evidences  of  this  are 
to  be  found  on  every  hand.   We  see  cities  and  vil- 


massive  pieces  of  the  metal  to  produce  the  likeness 
to  the  horse  shoe.  The  two  which  form  the  sides 
are  called  by  the  electricians,  limbs.  The  curved 
piece  which  joins  them  is  termed  the  yoke.  It  will 
be  well  to  keep  these  terms  in  mind. 

While  I  stood  looking  at  the  heavy  pieces  of  iron , 
a  workman  picKed  up  one  by  means  of  a  traveling 
electric  crane,  which  enables  one  man  to  raise  six 
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DbiliiIng  the  Fbames  of  Field  Magnets. 


lages  lighted  by  electricity,  we  see  street  cars  pro- 
pelled by  it,  we  see  printing  presses  and  other 
machinery  driven  by  it.  That  is  as  far  as  the  knowl- 
edge of  the  masses  goes  with  respect  to  this  com- 
paratively new  industrial  factoi.  Now  let  us  see 
how  the  machine  is  built  which  furnishes  the  elec- 
trical energy  to  do  all  this  useful  work. 

Ask  the  average  man  what  a  dynamo  is  and  you 
begin  to  uncover  his  weakness.  Ask  him  if  he 
knows  how  the  dymano  is  made,  or  how  many  parts 
it  has  and  what  they  are,  and  it  is  safe  to  wager  that 
he  will  be  unable  to  tell.  It  is  the  average  man 
then  that  this  sketch  is  designed  to  benefit.  I  shall 
try  to  treat  the  subject  from  a  strictly  non-profes- 
sional standpoint.  Doubtless  the  electrician  who 
reads  to  the  end  will  not  question  this  intention. 

The  factory  I  selected  in  which  to  learn  the  why 
and  wherefore  of  the  dynamo  was  that  of  the  Eddy 
Electric  Manufacturing  Company,  of  Windsor, 
Conn.  This  Company  makes  a  specialty  of  the 
equipment  of  manufacturing  establishments  with 
electric  power.  Its  factory  is  thoroughly  well 
equipped  with  the  best  machinery  and  labor-saving 
devices,  and  its  superintendent,  Mr.  George  T. 
Briggs,  is  agreeable  and  willing  to  explain  to  the 
uninitiated  the  process  of  dynamo  manufacture. 
He  devoted  two  hours  to  me  the  other  day  and 
when  I  left  him  it  seemed  to  me  that  a  load  of  dense 
ignorance  had  been  lifted  from  my  shoulders. 

Ninety  men  are  employed  by  the  Eddy  Company, 
in  a  large  three  story  brick  building  standing  near 
the  railroad  depot  in  Windsor.  Most  of  these  are 
skilled  mechanics  and  their  work  is  divided  into  a 
number  of  departments.  I  began  my  tour  of  ob- 
servation in  the  room  devoted  to  the  castings,  where 
the  iron  frames  of  the  field  magnets — the  founda- 
tion of  the  dynamo — are  made.  These  castings  are 
made  of  a  special  grade  of  soft  iron.  "They  are  of 
the  ordinary  horse  shoe  type,"  said  Mr.  Briggs.  He 
referred  to  the  casting  in  the  condition  in  which  it 
leaves  this  department  of  the  factory.  It  takes  three 

'  In  Electricity, 


tons,  and  lower  it  gently  on  a  big  planer  capable 
of  planing  a  piece  of  iron  five  feet  square  and  four- 
teen feet  long.  He  started  the  machine  and  the 
rough  surface  of  the  iron  exposed  to  the  knife 
gradually  disappeared.  Another  limb  was  lifted 
and  subjected  to  the  same  treatment.   Then  the 


Four  holes  were  bored  through  the  yoke  piece  and 
in  the  limbs.  Then  four  stout  iron  bolts  made  yoke 
and  limbs  one.  Before  they  were  bolted  together, 
however,  another  feature  of  dynamo  manufacture 
had  to  be  attended  to. 

Not  far  from  the  castings  a  peculiar  machine  was 
at  work.  It  was  making  the  "field  coils,"  without 
which  a  dynamo  would  be  about  as  valuable  as  a 
horse  with  three  legs.  A  glance  at  the  picture  of 
the  completed  dynamo  will  show  the  closely  woven 
wire  around  the  limbs  of  the  machine.  This  is  the 
field  coil.  When  no  current  is  passed  through  it 
the  huge  iron  magnet,  formidable  as  it  looks,  ha's 
no  magnetic  power,  no  attractive  force.  The  mom- 
ent a  current  circulates  through  the  coil  the  field 
magnet  becomes  charged  with  magnetism,  and  there 
then  exists  in  the  neighborhood  of  the  poles,  that 
is,  the  free  end  of  the  limbs,  what  is  known  as  a 
"magnetic  field."  If  a  wire  be  brought  within  the 
influence  of  this  magnetic  field,  an  electric  current 
will  be  developed  in  the  wire.  High  efficiency  in 
the  dynamo  requires  a  strong  magnetic  field.  It 
follows  that  the  field  coil  is  an  object  of  much  solic- 
itude to  the  manufacturers. 

The  basis  of  the  coil  is  a  vulcanized  fibre  spool 
which  is  designed  to  fit  the  limbs  of  the  casting. 
This  spool  is  first  placed  in  the  peculiar  winding 
machine  I  have  mentioned,  which  is  provided 
with  a  screw  feed.  Copper  wire  of  the  required  size 
is  wound  by  this  machine  round  the  spool,  the 
screw  feed  operating  to  produce  uniform  layers,  no 
two  turns  of  the  wire  crossing  each  other.  Each 
layer  is  insulated  from  the  next  by  heavy  insulat- 
ing paper.  Great  care  is  taken  to  make  the  insul- 
ation perfect.  A  single  defect,  resulting  in  a  con- 
tact between  two  wires  of  different  layers,  would 
ruin  the  dynamo. 

In  order  to  follow  the  process  without  delay 
from  this  point,  let  us  suppose  that  the  field  mag- 
net castings  have  been  painted  and  polished  and 
set  down  in  the  "assembling  room"  of  the  establish- 
ment. Lest  this  term  may  be  too  technical,  I  will 
say  that  in  this  room  ail  the  component  parts  of  the 
dynamo  are  put  together.  The  traveling  crane 
transports  the  different  pieces  from  point  to  point 
as  they  are  needed.  Quick  worknftn  bolt  the  limbs 
I  have  described  to  a  base  of  wood,  which  is  accur- 
ately shown  in  the  illustration.  This  wood  is  kiln- 
dried  birch  and  is  very  strong.  Some  of  these 
bases  weigh  400  or  500  pounds.  The  field  coils  are 
now  slipped  over  the  limbs  and  the  yoke  piece  is 
bolted  tightly  into  place.  Now  we  see  the  resem- 
blance to  the  horse  shoe  magnet  with  which 
every  schoolboy  is  familiar.  In  its  present 
form  this  part   of   the   machine   is  a  magnet; 


yoke  piece  was  planed  so  that  it  would  accurately 
fit  the  limbs.  The  process  did  not  take  long,  al- 
though the  three  pieces  together  weighec  several 
tons. 

A  boring  machine,  a  monster  built  to  hold  a  piece 
of  metal  five  feet  in  diameter,  next  received  them. 


but,  in  spite  of  its  size,  a  very  weak  one. 

If  you  consult  your  dictionary  you  will  find  that 
the  word  "magnet"  means  a  lodestone — a  species  of 
iron  ore  which  has  the  property  of  attracting  iron 
and  some  of  its  ores.  As  a  matter  of  fact,  and  this 
may  be  new  to  many,  all  cast'iron  has  this  property 
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to  a  greater  or  less  degree.  "All  the  castings  that 
come  to  ns  have  more  or  less  magnetism,"  Mr,  Briggs 
said  to  me.  "Nature  provides  the  initial  power, 
limited  though  it  may  be,  which  makes  the  con- 
struction of  the  dynamo  possible.  With  this  power 
at  his  disposal  man  has  found  out  how  to  develop 
and  intensify  it." 

Before  the  iron  limbs  left  the  casting  room  their 
jaws  or  ends  had  been  drilled  to  receive  what  are 
denominated  studs— pieces  of  gun  metal  designed 
to  support  yokes  of  the  same  metal,  which  in  turn 
holds  the  "armature."  A  study  ot  the  picture  of 
the  dynamo  will  aid  largely  i  j  getting  my  meaning. 
Between  the  limbs  of  the  wire-wound  magnet  you 
will  see  a  cylinder  extending  several  inches  beyond 
them.  The  end  piece  holding  this  shaft  is  the  yoke 
I  have  spoken  oi.  You  will  observe  that  it  is 
secured  to  the  limbs  of  the  magnet  by  round  pieces 
of  metal.  These  are  the  -'ctuds,"  The  cylinder  is 
the  armature. 


tically  a  solid  cylinder  several  inches  or  more  in 
diameter  according  to  the  power  which  the  dynamo 
is  calculated  to  develop.  String  a  lot  of  pennies 
tightly  together  and  you  have  the  exact  appearance 
of  this  part  of  the  armature. 

The  armature  is  not  yet  ready  to  go  into  the 
dynamo.  A  good  deal  of  careful  work  has  yet  to 
be  done  on  it.  After  the  washers  are  tightly  com- 
piTSsed  tLe  cylinder  is  taken  to  what  is  called  the 
armature  winding  room.  Here  a  dozen  men  and 
women  are  at  work.  In  a  very  short  time  the  core 
is  tho-.onghly  ir  su'ated.  The  skillful  fingers  of  the 
opei  atives  u:ake  f-peedy  work  of  what,  to  the  novice, 
seems  like  an  interminable  job.  The  insulation 
consists  of  cotton  cloth  and  insulating  paper,  which 
is  impregnated  with  shellac  and  carefully  fastened 
to  the  c^i  e  by  means  of  a  solution  of  the  same  sub- 
stance, forming  a  complete  insulating  covering  to 
the  armature  c  ire.  After  being  thoroughly  dried,  the 
core  is  ready  for  another  process,  that  of  winding. 


18  simple  enough  when  analyzed.  Completed  it  is 
a  wonderfully  complicated  looking  affair.  Now 
comes  the  "commutator,"  which  has  an  ugly  look 
to  the  inexperienced  eye. 

Webster  thus  defines  the  word  "commutator:"  "A 
piece  of  apparatus  used  for  reversing  the  direction 
of  an  electrical  current;  an  attachment  to  certain 
electrical  machines  by  means  of  which  alternating 
currents  are  made  to  be  continuous  or  to  have  the 
same  direction."  In  the  dynamo  the  commutator 
gives  a  uniform  direction  to  the  currents  generated 
in  the  different  coils.  The  armature  of  course,  is 
wound  with  a  large  number  of  separate  coils.  As 
each  coil  moves  past  one  pole  of  the  field  magnet 
a  current  is  generated  in  it  in  one  direction,  as  It 
moves  past  the  other  pole  the  direction  of  this  cur- 
rent is  reversed,  so  that  without  the  commutator 
the  currents  from  the  armature  would  be  rapidly 
alternating  in  direction. ^As  it  is  necessary  for 
most  purposes  to  have  a  continuous  current  in  one 


Webster  defines  the  word  "armature"  as  follows: 
"A  piece  of  soft  iron  used  to  connect  the  two  poles 
of  a  magnet  or  electro-magnet,  in  order  to  complete 
the  circuit  or  to  receive  and  supply  the  magnetic 
force.  In  the  ordinary  horse  shoe  magnet  it 
serves  to  prevent  the  dissipation  of  the  magnetic 
force." 

In  the  Eddy  dynamo  a  bard  steel  shaft  of  small 
diameter  rests  in  the  yokes  already  described.  On 
this  are  secured  hundreds  of  thin  plates  of  soft 
sheet  iron,  separated  from  each  other  by  paper 
washers.  These  form  the  core  of  the  armatue. 
The  sheet  iron  washers  are  each  only  thirty  one- 
thousandths  of  an  inch  thick.  The  paper  is  tissue 
specially  prepared  for  this  purpose.  At  each  end 
of  the  core  a  cast  Iron  head,  having  a  diameter 
equal  to  the  external  diameter  of  the  washers,  is 
threaded  on  the  shaft.  The  washers  are  tightly 
comprefwed  between  the  beads,  thus  making  prac- 


Assembling  a  100  Hoese-Power  Dynamo. 

Each  core,  when  it  reaches  this  stage,  is  divided 
into  a  number  of  sections,  from  36  to  100,  according 
to  the  proposed  power  of  the  dynamo.  Each  section 
is  wound  with  a  certain  number  of  coils  of  insulated 
copper  wire.  The  winding  is  lengthwise,  and  is  al- 
most too  intricate  to  be  adcurately  described.  This 
part  of  the  work  is  about  the  most  important  detail 
of  dynamo  building,  and  is  done  with  the  most 
scrupulous  care  and  nicety  by  highly  trained  oper- 
atives. It  is  all  hand  work,  as  no  machine  has  yet 
been  designed  to  supersede  human  skill  in  this  del- 
icate operation.  After  the  winding  of  the  armature 
is  completed  the  wires  are  bound  in  a  place  by  a 
number  of  bands  of  phosphor-bronze  wire.  These 
are  insulated  from  the  windings  of  the  core  by 
strips  of  mica. 

You  now  know  that  the  armature  is  a  solid  steel 
shaft  strung  with  alternate  washers  of  soft  iron  and 
paper,  and  wound  with  insulated  copper  wire.  It 


direction,  the  commutator  corrects  this  state  of  af- 
fairs and  reverses  one  set  of  currents  at  each  revo- 
lution of  the  armature  so  as  to  produce  general 
harmony. 

The  commutator  is  a  cylinder  made  up  of  a  num- 
ber of  segments  of  hard  copper,  insulated  from 
each  other  by  mica  sheets,  the  whole  being  held  to- 
gether by  a  gun-metal  sleeve  with  a  flange  at  one 
end.  This  sleeve  passes  through  the  commutator, 
the  copper  and  mica  segments  being  built  up 
around  it,  bringing  the  flange  tightly  against  one 
end  of  the  segments.  A  nut  and  washer  on  the 
other  end  serve  to  hold  the  segments  together. 
Both  the  flange  and  the  nut  are  "recessed"  at  a  suf- 
ficient angle,  and  the  ends  of  the  copper  segments 
turned  to  the  same  angle,  so  that  they  are  held 
firmly  in  place.  Every  segment  is  insulated  from 
the  next  and  from  the  gun-metal  cylinder  by  mioa, 
Continued  on  Page  190, 
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Fly-wheels,  when  tliey  burst,  are  as  destructive 
and  deadly  as  steam  boilers  when  they  explode. 
On  page  190  we  reproduce  a  letter  from  an  English 
contemporary  on  the  subject  of  fly-wheels.  There 
should  be  some  rule  applicable  to  them  to  ensure 
safety  in  their  operation. 


Edtj  CATION  should  be  the  order  of  the  day,  or 
more  especially  of  the  night,  now  that  the  winter 
season  is  c'ose  at  hand.  The  American  Machinist 
has  a  timely  article  on  this  subject,  headed  "Sta- 
tionary Engineers,"  which  we  print  in  another  part 
of  this  number.  Steam  engineers  and  their  em- 
ployers would  do  well  to  "read,  mark,  learn  and 
inwardly  digest"  the  lessons  contained  therein.  And 
the  American  Order  of  Steam  Engineers,  In  partic- 
ular, should  set  their  councils  in  educational  order. 
Manufacturers  of  engines  and  steam  devices,  as 
well  as  those  who  employ  steam  engineers,  can  ren- 
der valuable  help,  or  give  much  encouragement,  in 
various  ways,  especially  in  :  helping  the  councils  of 
the  Order  to  build  up  their  libraries.  In  this  issue, 
under  Correspondence,  Corresponding  Engineer 
Frank  Blum,  returns  thanks  on  behalf  of  St.  Joseph 
Council,  No.  '2,  of  Mo.,  A.  O.  of  S.  E.,  for  a  beautiful 
book  ca<  e  presented  to  them  by  the  Consolidated 
Tank  Line  Oil  Co.  Others  may  help  by  presenting 
books,  or  donate  little  sums  of  money  to  enable  this 
council,  and  others,  to  purchase  whatever  ooks 
they  stand  most  in  need  of. 


ty"  Newspaper  Co.,  who  have  secured  copyright 
thereon)  entitled  "The  Birth  of  a  Dynamo,"  by  Mr. 
C.  C.  Randolph.  Who  Mr.  Randolph  is,  we  know 
not;  he  does  not  seem  to  be  much  of  an  electrician 
anyway,  or,  if  he  is,  he  is  at  a  great  loss  of  language 
to  express  his  own  thoughts,  for  he  turns  to  Webster 
pretty  often.  This  affords  a  good  hint  to  our 
readers,  namely  that  the  latest  edition  of  Webster 
(the  International)  contains  useful  descriptions  of 
electric  apparatus  and  definitions  of  electrical  terms 
not  to  be  found  elsewhere.  And  as  thousands  of 
our  readers  are  anxious  to  have  their  intellectual 
appetites  whetted  for  electrical  knowledge,  we  pre- 
sent this  amateur  article  by  Mr.  Randolph  thinking 
It  may  prove  more  beneficial  than  a  treatise  by  an 
expert  electrician.  If  Mr.  Randolph  is  himself  an 
expert,  he  has  disguised  his  abilities  pretty  well, 
and  writes  in  a  style  as  if  he  knows  no  more  than  a 
tyro  among  dynamo  tenders.  If  he  has  done  this, 
it  Is  to  entice  those  who  know  but  little  concerning 
the  construction  of  electric  machines,  and  his  arti- 
cle may  afford  courage  to  those  who  have  every- 
thing to  learn,  concerning  electrical  science.  EUc- 
tricity,  from  which  the  article  is  taken,  is  one  of  the 
youngest  journals  in  the  electrical  field,  and  it  aims 
to  be  popular  as  well  as  scientific. 


BEST   FOR  ALL. 


Dynamo  building  is  now  a  craft  in  which  many 
thousands  are  employed.  In  this  issue  we  publish 
an  illustrated  article  (by  courtesy  of  the  "Eleotriol- 


Ae  announced  in  our  last  issue,  S.  C.  E.  Jefferson 
Young,  Jr.,  has  returned  to  Syracuse,  N.  Y.,  and 
has  again  made  that  city  his  residence  and  head- 
quarters. And  there  he  will  feel  more  at  home, 
probably,  as  long  as  he  continues  to  be  Supreme 
Chief  of  the  A.  O.  of  S.  E. 

Mr.  Young  moved  to  Chicago  in  September  and 
assumed  the  position  of  manager  of  the  American 
Engineer.  He  soon  found  out  that  to  be  tied  down 
to  an  office  chair  was  most  uncongenial  for  him:  a 
place  very  different  to  life  on  board  ship  or  "on  the 
road." 

In  short  Mr.  Young  was  entirely  out  of  his  ele- 
ment in  a  newspaper  office,  and  he  very  wisely  re- 
signed his  new  and  incongruous  position.  Mr. 
Robert  Forsyth,  president  of  the  American  Engineer 
Publishing  Co.,  unhesitatingly  accepted  his  resig- 
nation at  once,  and  released  him  from  all  connec- 
tion whatever  witli  the  offices  of  the  paper,  thus 
placing  the  Supreme  Chief  Engineer  at  full  liberty 
to  devote  his  time  and  energies  entirely  for  the 
good  of  the  American  Order  of  Steam  Engineers. 

The  Order  needed  him  more  than  the  paper. 
And  the  officers  and  members  of  the  A .  O.  S,  E.  will 
probably  agree  that  Mr.  Young  did  a  very  wise 
thing  in  getting  out  of  the  newspaper  office,  and 
that  President  Forsyth's  readiness  to  release  him 
was  most  commendable  and  very  much  for  the  good 
of  the  Order,  as  well  as  the  good  of  the  American 
Engineer. 

Mr.  Young's  failing  has  been  an  insane  desire  to 
run  a  paper,  without  relinquishing  his  position  as 
Supreme  Chief.  There  are  many  men  in  the  Order 
who  are  greatly  superior  to  Mr.  Young  in  education 
and  the  finer  qualities  of  mind  and  heart.  Several 
of  these  have  complained  repeatedly  of  the  "Jeffy 
mud-pies,"  as  they  called  them,  which  crept  into 
the  columns  of  the  Order's  official  organ,  almost  un- 
avoidably, so  long  as  he  was  associated  with  our  ed- 
itorial department.  It  was  useless  to  point  out  the 
gross  impropriety  thereof,  and  his  own  relatives 
and  best  friends  remonstrated  with  him  in  vain. 
All  that  is  now  gone  by. 

Mr.  Jefferson  Young,  Jr.,  although  "he  does  some 
queer  things  sometimes"  (as  one  of  his  best  friends 
writes),  yet  he  has  many  good  points,  and  he  has 
done  so  much  towards  the  building  up  of  the  Amer- 
ican Order  of  S.  E.,  as  to  atone  in  some  measure  for 
his  shortcomings. 

The  Order  has  now  grown  to  such  proportions, 
however,  and  the  majority  of  its  members  are  so 
anxious  to  make  as  much  progress  as  possible  in 
steam  engineering  science,  that  they  wish  their 
chief  would  be  more  in  earnest,  and  render  them 
proper  help  in  collecting  valuable  libraries  and  in 
reaching  after  the  higher  education  which  will  en- 
able them  to  stand  on  top  in  their  chosen  profes^ 
sion. 

Of  late,  there  has  been  much  complaining,  and 
justly  so,  that  the  best  interests  of  the  Order  are 
not  being  properly  looked  after.  The  fceverance  of 
Mr.  Young's  connection  with  this  paper  will  give 


him  a  chance  to  perform  his  duties  as  Supreme 
Chief  Engineer  of  the  Order  more  thoroughly  than 
in  the  past. 


HARKY    E.    I10HN    ON    HIS   NEW  LEGS. 


The  readers  of  the  American  Engineer  are  gen- 
erally familiar  with  Bro.  Harry  E.  Hohn,  of  Phila- 
delphia, who  met  with  the  great  misfortune  of  los- 
ing both  legs  while  discharging  his  duties  as  an  en- 
gineer. Several  councils  of  the  A.  O.  S.  E.  as  well 
as  individual  members,  and  a  few  well-known  man- 
ufacturers of  steam  appliances  and  dealers  therein, 
have  contributed  various  sums  towards  getting  him 
a  good  pair  of  artificial  legs,  and  to  start  him  in 
business. 

It  is  not  difficult  to  imagine  how  a  man  with  one 
artificial  leg  can  use  it  if  he  has  one  genuine  or  nat- 
ural leg  to  depend  on.  But  those  who  have  always 
enjoyed  the  use  of  a  good  pair  of  legs  can  hardly 
form  any  idea  of  what  a  man  feels  when  he  learns  to 
walk  with  two  "false"  legs.  Bro.  Harry  E.  Hohn 
has  been  through  this  strange  experience,  and  he 
describes  his  feeling  in  the  following  letter,  which 
he  seems  to  have  written  somewhat  under  the  shad- 
ow of  "the  richest  man  in  Rotterdam."  His  letter 
will  make  many  who  heartily  sympathize  with  him 
in  his  sad  misfortune  feel  very  glad. 

Port  Deposit,  Md.,  Oct.  20,  1891. 
Editor,  American  Engineer: 

Please  inform  the  brothers  of  our  noble  Order 
(the  A.  O.  of  S.  E.)  that  I  have  received  my  artifi- 
cial limbs  from  New  York.  And  I  am  getting  about 
on  them  much  better  than  I  thought  I  would. 

It  was  a  strange  experience  that  I  passed  through 
with  them  at  first,  and  it  was  severa'  days  before  I 
felt  natural  with  them. 

I  received  a  letter  from  the  firm  in  New  York  the 
day  before  the  legs  came,  saying  that  I  would  re- 
ceive my  limbs  the  next  day  by  the  ten  o'clock  ex- 
press. Of  course  there  was  not  much  sleep  for  me 
that  night,  for  the  legs  were  so  much  on  my  mind 
that  I  could  see  legs  hanging  around  the  room 
everywhere.  But  before  the  morning  dawn  I  fell 
asleep,  and  did  not  awake  until  it  was  almost  time 
for  the  express  to  come.  I  had  hardly  got  through 
my  breakfast  when  the  door-bell  rang. 

(\Vell,  boys,  you  may  talk  about  your  last  walk- 
ing; but  you  should  have  seen  my  fast  sliding  to 
open  that  door.)  It  did  not  take  me  long  to  reach 
the  front  door,  and  I  knew  what  there  was,  for  as 
soon  as  I  got  in  the  hall  my  eyes  caught  a  glimpse 
of  a  box  about  three  feet  long. 

I  had  no  patience  to  take  off  the  screws,  but  used 
a  hatchet  to  make  the  splinters  fly,  and  the  lid  was 
soon  off.  The  fleshy  looking  objects  which  lay  m 
the  box  somewhat  staggered  me,  I  proceeded  to 
take  one  out,  but  stopped:  I  almost  felt  afraid  of 
them.  A  friend  of  mine,  who  was  present  at  the 
time,  said,  "they  won't  kick  you,  man,"  and  lifted 
them  out.  Then  I  picked  up  enough  courage  to 
handle  one  of  them  myself. 

After  we  got  acquainted  (my  legs  and  I,)  I  felt 
anxious  to  try  them  on.  My  friend  and  I  went  in- 
to the  front  room,  to  put  on  my  new  legs.  Every- 
thing was  correct,  for  the  legs  fitted  quite  right.  It 
was  a  difficult  task  to  learn  to  walk,  but  before 
night  I  was  able  to  do  it. 

After  we  screwed  the  legs  on  tight,  the  fine  shape 
gave  me  great  delight.  But  when  I  started  to  walk 
I  was  in  too  much  of  a  hurry,  or  something,  and  I 
could  not  balance  myself.  And  I  fell  down  so  many 
times  that  I  almost  got  tired  of  the  good  things 
with  which  I  had  been  so  highly  blessed.  But 
every  time  I  fell  it  was  only  to  get  up  again,  and 
"try,  try,  try  again"  was  my  motto.  The  trouble 
was  I  went  too  rapidly;  the  speed  they  seemed  to 
have  frightened  mo. 

At  last  I  learned  to  walk!  I  was  delightfully 
amazed.  I  walked  along  the  streets  and  across  the 
squares  in  a  manner  that  made  folks  stare.  Every 
store  I  passed  had  its  business  interrupted,  for  the 
people  looked  out  to  see  me  walk.  And  the  speed 
got  so  great  that  I  really  looked  like  a  man  running 
a  race.  I  took  a  bound  and  a  hop  alternately.  And 
at  last  I  went  so  fast  that  I  could  not  stop  when  I 
wanted  to.  Horror  and  fright  were  in  my  face,  my 
friends  said. 

Failing  to  stop,  I  made  for  a  lamp  post.  One  leg 
seemed  to  have  more  spriug  than  the  other,  at  first, 
and  they  switched  me  from  the  lamp  post  just  as  I 
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was  going  to  take  hold  of  it.  Then  I  was  afraid  to 
stop,  or  couldn't,  and  called  for  help.  "0,  stop  me, 
or  my  legs  will  murder  me,"  I  shouted. 

"But  though  they  heard  me  aid  invite,  in  less 
than  a  minute  I  was  out  of  sight."  Poetically 
speaking,  i  went  over  hills,  public  roads  and  lanes, 
and  to  ease  my  weary  bones  I  famed  to  throw  my- 
self down,  but  all  in  vain,  for  my  legs  got  up,  and  I 
was  off  again. 

It  was  now  getting  dark,  night  was  coming  on 
fast.  And  I  thought,  for  sure,  that  I  would  be  over- 
taken by  the  darkness,  and  heartily  wished  I  had 
one  of  the  Engineers'  torches  to  light  my  way. 

Anyway,  I  reached  home  all  right,  enjoyed  the 
heartiest  supper  I  had  for  many  a  day,  and  had  a 
good  nights'  rest.  But  next  morning  I  felt  so  tired 
and  sore,  as  if  all t my  bones  had  been  pulverized, 
that  I  had  to  rest  for  a  whole  week.  Afterwards  I 
used  my  legs  a  Little  at  a  time,  and  did  not  let  them 
race  away  with  me  any  more.  Now  I  am  all  right, 
and  able  to  walk  sensibly. 

The  boys  must  not  te  surprised  if  they  see  me 
walking  into  their  engine  rooms  on  my  rubber  feet, 
and  with  an  elastic  step,  just  like  a  dude. 

There  is  one  thing  which  I  can't  be  troubled  with 
any  more — corns  and  bunions.  And  I  will  have  the 
advantage  of  my  brother  engineers  in  1893,  for  I 
shaU  be  able  to  waltz  with  a  Chicago  girl,  and  my 
rubber  feet  will  be  insensible  to  any  danger. 

(You  fellows  call  yourselves  engmeers,  but  I  am 
an  engineer  and  an  engine  too,  for  I  have  got  cylin- 
ders in  my  legs.    Can  any  of  you  beat  that?) 

Yours  truly, 

Habey  E.  Hohn. 


Co-pyright. ) 

LOCALIZATION  AND  REMEDY  OF  TROUBLES 
IN  DYNAMOS  AND  MOTORS. -VI. 

By  Pkop,  Fbancis  B.Cbockek  and  Db.  S.  S.  Wheelee. 

Continued  from  Page  i68. 
VI.— SPEED  TOO  HIGH  OR  LOW. 

This  kind  of  trouble  in  either  dynamo  or  motor 
is  a  serious  matter,  and  it  is  always  desirable,  and 
generally  imperative,  to  shut  off  the  current  imme- 
diately and  make  a  careful  investigation  of  the 
trouble. 

1st  Cause.— OierJoad.    (See  Sparking,  No.  1.) 

.Sj/mp<o»;(.-  Armature  runs  slower  than  usual. 
Bad  sparking  at  commutator.  Ammeter  indicates 
excessive  current,  .\jrmature  or  bearings  heat.  Belt 
very  tight  on  tension  side. 

REMEDY.  —  Reduce  the  load  on  machine  by 
taking  off  lamps  in  the  case  of  a  dynamo,  or  me- 
chanical work  in  the  case  of  a  motor;  decrease  the 
diameter  of  driving  pulley  or  increase  the  diameter 
of  driven  pulley. 


2nd  CAt;8E. — Short  Circuit  in  Armature. 
Symptom  and  remedy  same  as  Heating  of  Arma 
ture.  No.  2. 


3rd  Cause.  —  Armature  runs  slowly  because  it 
strikes  pole-pieces.  Symptom  and  remedy  the  same 
as  Noise,  No.  2. 


4th  Cause. —  Armature  runs  slowly  because  its 
shaft  does  not  revolve  freely  in  the  bearings. 

Symptom. — Armature  turns  hard  by  hand;  bear- 
ings and  shaft  heat  when  running. 

REMEDY. — Oil  the  bearings;  clean  and  smooth, 
if  necessary,  the  shaft  and  bearings;  line  up  the 
bearings.    See  Heating  of  Bearings,  all  cases. 


.5th  Cause. — Field  magnetism  weak. 

This  has  the  effect  of  making  a  motor  run  too  fast 
or  too  slow,  or  in  some  cases  even  run  backwards, 
but  makes  a  dynamo  fail  to  "build  up"  or  excite  its 
field  and  give  the  proper  voltage. 

Symptom  and  remedy  the  same  as  Sparking,  No. 

7. 


There  have  been  distributed  10,000  of  the  litho- 
graphs of  Machinery  Hall,  of  which  New  York  City 
and  State  have  received  the  largest  number.  Over 
1,000  requests  arc  now  on  file  from  loading  manu- 
facturers, merchants  and  importers  of  New  York 
City  and  Eastern  States. 


OUR  FRIENDS. 


4--JEREMiAH  LEAHEY  JR. 

The  original  of  the  accompanying  photograph 
was  born  in  the  city  of  New  York,  Dec3mber  19, 
1857.  The  parents  moved  to  Woodbridge,  N.  J., 
when  "Jerry"  was  about  two  years  old. 

At  the  early  age  of  seven  years  he  was  put  to  work 
on  a  farm.  Here  he  remained  about  two  years, 
after  which  he  worked  in  tlie  clay-banks  in  this  vi- 
cinity for  a  year  and  a  half.  But  being  of  a  roving 
disposition  he  left  his  home  when  about  twelve 
years  of  age,  and  going  to  Pennsylvania  found 
work  on  a  canal  boat  on  the  Schuylkill  canal. 

This  position  brought  him  to  Philadelphia  where 
he  endeavored  many  times  to  obtain  employment 
in  the  Baldwin  Locomotive  Works.  After  repeated 
failures  he  gave  up  the  attempt,  and  turned  his  at- 
tention to  steam-boating. 

He  was  then  offered  the  position  of  "firing"  on  a 
tug-boat  which  plied  on  the  Delaware  river;  but 
finding  this  work  too  heavy  for  him,  and  hearing  of 
an  opening  on  the  Raritan  canal,  he  at  once  accept- 
ed it,  and  here  he  remained  till  about  November 
1877. 

He  was  now  ottered  the  position  of  fireman  by 
the  N.  Y.  &  So  Amboy  steamboat  Co.,  which  posi- 
tion gave  him,  for  the  first  time,  an  opportunity  to 
gratify  his  natural  propensity  for  running  a  steam- 
engine. 

Here,  working  himself  up  to  the  position  of  engi- 
neer, he  remained  until  1880,  when  he  took  charge 
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of  the  pumping  engine  in  the  Bloomfield  Clay 
Mines  and  there  he  worked  six  months,  after  which 
time  he  resigned  in  order  to  take  the  position  of  as- 
sistant engineer  with  the  N.  Y.  &  South  Amboy 
Steamboat  Co.,  where  he  rapidly  rose  to  be  "first 
assistant  engineer"  of  the  line. 

Mr.  Leahey  resigned  this  position  in  1881,  to  be- 
come chief  engineer  of  the  Perth  Amboy  Water 
Works,  which  position  he  yet  holds, 

Mr.  Leahey 's  earlier  opportunities  for  study  was 
very  limited.  While  acting  as  fireman  on  the  steam- 
boat running  between  N.  Y.  and  South  Amboy, 
Douglass  McFadden,  of  Philadelphia,  was  enfi;ineer, 
and  through  his  kindly  interest  in  young  Leahey, 
the  latter  was  able  to  master  simple  division  in 
arithmetic,  for  which  assistance  he  yet  holds  the 
most  grateful  remembrance. 

But  it  was  not  until  after  he  had  found  employ- 
ment with  the  Perth  Amboy  Water  Co.  that  he  had 
the  opportunity  of  attending  a  night  school  where 
he  was  under  the  tutelage  of  Prof.  W.  W.  Warner. 
Through  this  gentleman's  judicious  instruction  Mr. 
Leahey  was  enabled  to  master  common  and  deci- 
mal fractions,  and  to  acquire  an  adequate  know- 
ledge of  square  and  cube  roots,  all  in  one  winter's 
course  of  study,  for  which  he  feels  indebted  to 
Prof.  Warner  for  the  fatherly  interest  taken  in  the 
instruction  that  enabled  him  in  his  leisure  mo- 
ments, to  take  up  the  higher  mathematics  which  he 
has  pursued  with  great  success,  producing,  as  a  re- 
sult, many  very  valuable  "tables"  in  practical 
engineering  and  other  inventions  applicable  to  Mr. 
Leahey's  specialties,  water  and  mechanical  engi- 
neering. 


Thus  our  friend  and  associate  editor,  Jeremiah 
Leahey,  is  to  a  great  extent  a  self-made  man.  Our 
readers  may  look  for  contributions  from  his  pen 
frequently.  And  he  has  another  of  his  veluable 
tables  in  coarse  of  preparation  for  the  Amebioan 
Engineeb.  Mr.  Leahey,  it  may  be  remarked,  is  a 
quite  young  man,  being  under  thirty-four  years  of 
age.  He  is  one  of  the  chief  pillars  of  the  A.  O.  of 
S.  E.  And  his  faithfulness,  modesty,  and  natural 
good  humor  have  won  for  him  the  admiration  and 
good  will  of  a  host  of  friends. 


STATIONARY  ENGINEERS, 

Just  now  is  the  time  of  year  when  associations  of 
stationary  engineers  should  begin  their  winter's 
work  in  earnest.  These  associations  base  their 
usefulness  mainly  upon  being  educational  factors, 
and  the  long,  cool  evening  now  ensuing  should,  and 
undoubtedly  will,  prove  an  incentive  to  activity. 

The  art  of  stationary  engine  running  is,  it  is 
true,  one  that  cannot  be  learned  otherwise  than  by 
actual  practice,  but  such  schools  as  the  numerous 
socities  of  stationary  engineers  can  organize  may 
be  a  wonderful  help  in  perfecting  the  members  in 
the  art.  "When,  for  example,  fifty  working  engineers 
meet  together  at  stated  intervals,  their  collective 
information  represents  a  vast  amount  of  knowledge. 
Nearly  every  one  of  them  has  solved  some  problem 
in  the  line  of  his  work  that  the  others  have  not 
solved,  and  the  point  should  be  to  bring  this  out 
for  the  benefit  of  all. 

To  much  dependencd  is  placed,  in  engineers' 
societies  as  in  all  other  similar  societies,  ou  emin- 
ent lecturers.  Lectures  by  such  men  should  by  no 
means  be  despised.  On  the  contrary,  the  services 
of  men  competent  to  give  information  should  al- 
ways be  obtained  when  at  ail  practicable.  But  this 
should  not  be  the  entire  or  the  principal  aim  of 
engineers'  associations.  Their  meetings  should  be 
so  conducted  as  to  bring  out,  from  time  to  time, 
the  combined  knowledge  of  the  membership  on  the 
diverse  points  connected  with  the  business  of  com- 
petently managing  a  steam  plant. 

The  number  of  stationary  engineers  in  this 
country  is  not  known,  but  it  is  many  thousand. 
Steam  has  grown  so  rapidly  into  use  that  those  who 
manage  its  use  have  come  to  be  a  large  army.  And 
just  as  in  every  branch  of  business  the  supply 
meets  the  demand — meets  it  frequently  in  a  way 
just  about  as  a  mechanic  shop  or  a  foundry  could 
be  filled  with  laborers — so  the  demand  for  engineers 
is  met.  But  this  is  not  the  way  the  demand  for  en- 
gineers should  be  met.  Not  only  for  economical 
reasons,  but  for  reasons  of  safetey,  good  men — 
men  who  have  made  a  study  of  their  business  —are 
required. 

A  good  deal  of  harm  has  been  done  the  steam  en- 
gineers by  the  builders  of  engines  who  have  made 
a  point  of  advertising  that  their  engines  did  not 
require  an  engineer  to  operate  them.  No  steam 
engine  can  be  properly  operated  without  the  ser- 
vice of  an  engineer.  The  assumption  that  a  steam 
engine  doctor  can  come  around  once  in  a  while 
and  make  everything  right  is  fallacious.  The  en- 
gineer must  be  the  doctor,  with  his  flgner  always 
on  the  pulse  of  his  patient. 

There  is  no  school,properly  speaklng,f  or  stationary 
engineers.  If  there  were  such  a  school  it  could  no 
more  make  a  stationary  engineer  than  a  law  col- 
lege could  make  a  competent  lawyer,  or  a  medical 
college  a  doctor.  Either  one  of  the  illustrations 
named  can  grant  a  diploma,  but  so  far  as  compe- 
tency is  concerned  it  amounts  to  very  little.  Men 
employ  the  lawyer  who  manages  their  cases  well, 
or  the  doctor  who  prescribes  the  right  medicine  for 
the  case  in  hand.  Lawyers  and  doctors  alike  learn 
by  experience- -by  their  own  experience,  and  by 
the  experience  of  others.  All  learn  largely  by  the 
experience  of  others.  And  this  should  be  the  case 
with  stationary  engineers.  They  should  patronize 
the  meetings  of  their  associations,  giving  and  re- 
ceiving information. 

It  is  astonishing  how  much  may  be  accomplished 
in  this  way.  As  an  example,  the  writer  recently 
had  the  pleasure  of  attending  a  meeting  of  station- 
ary engineers  at  which  a  member  brought  up  a  case 
of  some  trouble  in  steam  heating  in  a  large  build- 
ing. And  he  does  not  hesitate  to  say  that  the  in- 
formation volunteered  by  the  members  present  was 
more  comprehensive  in  its  scope  than  that  wbioh 
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could  be  obtained  through  any  book  ever  published 
on  the  subject  of  steam  heating.  It  was  the  united 
efforts  of  all  to  help  an  individual  out  of  his  trouble. 

There  is  one  thing  that  comes  in  in  this  connec- 
tion. That  is  the  status  of  employers  in  relation 
to  the  purely  educational  societies  of  stationary  en- 
gineers. Employers  are  by  no  means  bound  to  as- 
sist in  the  education  of  their  engineers.  Men  get 
pay  for  what  they  know  and  can  do;  but  there  is 
nothing  that  so  helps  a  man  along  and  nerves  him 
for  better  effort,  as  the  knowledge  of  the  fact  that 
the  man  who  pays  him  his  salary,  or  wages,  appre- 
ciates his  efforts  to  always  do  better.  It  may  be  a 
curious  fact,  but  it  is  a  fact,  nevertheless,  that  a 
man  who  receives  the  pay  of  another  likes  to  know 
that  his  services  are  appreciated.  Now  when  em- 
ployers of  steam  engineers— or  any  other  class  of 
men,  for  that  matter — see  their  men  trying  all  the 
while  to  do  better,  spending  their  leisure  time — 
perhaps  burning  the  midnight  oil — in  becoming 
more  proficient  in  their  business,  or  in  correcting 
some  evil,  it  is  as  certain  as  anything  can  be  that 
these  men  will  api^reciate  some  encouragement  in 
what  they  are  doing. 

When  an  employer  forgets  this  he  maKes  a  mistake 
— not  a  small  mistake,  but  a  large  one. 

To  apply  this  to  the  stationary  engineer,  when  his 
employer  fails  to  recognize  the  fact  that  his  en- 
gineer is  working  with  all  his  energy,  and  to  the 
extent  of  his  ability,  to  reduce  the  cost  of  running 
his  plant,  he  misses  an  important  point. 

The  moral  we  draw  from  this  is  that  the  employer 
should  co-operate  with  his  engineer,  or  engineers, 
in  giving  him  or  them  such  encouragement  as  he 
can  in  perfecting  his  own  or  their  knowledge  in 
the  use  of  steam. 

To  put  it  more  plainly,  the  employer  of  station- 
ary engineers  should  encourage  the  societies  of 
stationary  engineers  that  have  for  their  object  the 
perfection  of  their  membership  in  the  production 
and  ultization  of  steam.  This  granted,  there  is  no 
better  way  to  accomplish  the  end  than  for  em- 
ployers to  be  present  at  the  opening  meeting  of 
such  associations,  and  to  freely  express  their  views 
on  the  subjects  under  discussion. — American  Mach- 
inist. 


RELIABLE  ADVERTISERS. 


Engineers  Have  to  Advise  Employers. 

My  plant  is  that  of  the  largest  picture -moulding 
factory*  west  of  the  Mississippi  river,  selling  all  over 
the  eastern  states,  as  well  as  western,  and  exporting 
goods  largely  to  other  countries.  When  in  need  of 
anything  new  in  my  plant,  I  always  consult  the  ad- 
vertisements in  the  American  Engineer  before 
buying,  and  always  find  the  best  of  what  I  want. 
Among  recent  purchases  made  by  this  company,  all 
from  American  Engineer  advertisers,  are  engines, 
pumps,  heaters,  elevator,  valves,  pressure  regula- 
tors etc. 

All  the  members  of  our  council  (Laclede  No.  1) 
do  likewise.  And  we  congratulate  the  American 
Engineer  on  keeping  before  the  public  only  good 
reliable  firms,  whom  we  can  all  safely  rely  on  for 
quality  and  moderation  in  prices. 

J.  W.  Wood. 
*That  of  the  J.  K.  Webber  Moulding  Co.,  St.  Louis. 


A  $10,000  model  of  a  stamp  mill  for  reducing 
copper,  now  the  property  of  the  State  Museum  of 
Michigan,  will  be  shown  at  the  Fair.  This  model 
was  made  and  presented  by  the  Calumet  and  Hecla 
Copper  Company. 

At  the  Eisteddfod,  which  Welsh  societies  will  hold 
at  the  Exposition,  the  finest  choruses  of  Wales  will 
be  present  and  prizes  amounting  to  $30,000  have 
been  offered  in  connection  with  the  contest.  For 
the  finest  Welsh  chorus  a  prize  of  $5,000  is  to  be 
given.  Another  of  $4,000  is  offered,  and  so  on  in 
smaller  amounts  until  the  limit  of  $30,000  shall  have 
been  reached.  The  famous  Dowlais  Harmonic  So- 
ciety, 250  voices  strong,  will  be  among  the  contest- 
ants. It  has  won  many  prizes  in  Europe.  Its  trip 
to  the  Exposition  will  cost  about  $25,000,  which 
sum  it  hopes  to  regain  by  giving  a  series  of  concerts 
in  the  United  States.  The  festival  is  to  last  five  days 
and  be  held  in  the  Music  Hall  of  the  Exposition. 
One  concert  is  to  be  given  free  of  charge  to  the  gen- 
eral public. 


THE   BIRTH   OF  A  DYNAMO. 

Continued  from  Page  187. 

as  it  is  highly  necessary  that  there  be  no  electrical 
contact  between  them. 

The  commutator  is  slipped  on  the  armature  shaft 
and  the  ends  of  the  different  coils  of  wire  which 
were  wound  on  the  armature  are  carefully  soldered 
to  the  copper  segments.  These  ends  are  then  cov- 
ered with  parchment  to  protect  them  in  place.  If 
you  look  at  the  picture  of  the  dynamo,  or  examine 
the  dynamo  in  some  electric  light  factory,  you  will 
easily  distinguish  the  commutator.  It  is  a  hand- 
some piece  of  work,  made  absolutely  perfect  by  the 
methods  employed  in  electrical  machine  factories. 

After  the  commutator  is  attached  to  the  armature, 
that  important  part  of  the  dynamo  is  taken  to  a 
grinding  machine  near  by,  where  the  bearing  sur- 
faces of  its  shaft  are  given  a  true  cylindrical  sur- 
face. After  the  grinding  is  over  an<l  while  the  cy- 
linder is  still  revolving  it  is  carefully  rubbed  with 
an  oil  stone.  Then  the  armature  is  sent  to  the  dry- 
ing-room. There  it  remains  thirty-six  hours,  at  the 
expiration  of  which  lime  it  is  ready  to  take  its 
place  in  the  embrace  of  the  held  magnets.  It  Is 
pushed  in  between  the  jaws  or  poles  of  the  mag- 
net, and  the  shaft  slides  into  the  bearings. 

The  work  of  completing  the  attachments  is  quite 
simple.  A  pulley,  which  takes  the  power  from  the 
driving  belt  of  the  engine  when  the  dynamo  is  at 
work,  is  adjusted  to  the  end  of  the  shaft  furthest 
from  the  commutator  and  fastened  by  a  key  and 
nut.    The  "brushes  "  are  then  adjusted. 

What  are  the  brushes?  Webster  says  they  are 
"thin  plates  of  metal  used  to  conduct  an  electrical 
current  to  or  from  the  commutator  of  a  dynamo, 
electric  motor  or  similar  apparatus."  The  brushes 
are  made  up  of  strips  of  sheet  copper,  each  from 
one-eighth  to  one-half  inch  in  thickness.  Their 
ends  bear  on  diametrical  opposite  points  of  the 
commutator.  In  a  nutshell,  tht  object  of  the 
brushes  is  to  collect  the  current  generated  by  the 
dynamo  so  that  it  can  be  fed  into  the  conducting 
wires  and  distributed.  The  current  passes  from 
the  armature  coils  to  the  segments,  from  which  it 
is  taken  up  by  the  brushes,  and  by  them  it  is  de- 
livered to  the  main  wires  to  be  used  for  light  or 
power.  The  buzzing  sound  inseparable  from  a  dy- 
namo in  motion  is  due  to  the  friction  of  the  brush- 
es upon  the  commutator. 

We  have  traced  the  growth  of  the  dynamo  from 
the  casting.  It  now  stands  before  us  a  complete 
machine,  its  puUy  ready  to  receive  power  from  the 
belt  of  the  engine,  and  convert  it  into  all  adapta- 
ble electrical  energy.  We  have  discovered  how  the 
different  parts  aie  created  and  combined,  and  we 
know  something  of  what  they  ara  expected  to  per- 
form. And  yet  there  is  a  good  deal  of  wonder  con- 
cerning the  dynamo  and  how  it  does  it.  How  can 
power  come  from  a  union  of  cast  iron,  copper  wire, 
sheet  iron  and  paper?  I  asked  the  question  of  Mr. 
Briggs,  regardless  of  the  shock  I  might  inflict  upon 
his  scientific  system.  This  is  about  what  he 
said  in  reply:  All  the  iron  we  use  is,  as  I  told  you 
at  the  beginning  of  your  inquiry,  slightly  magnet- 
ic. If  it  is  not  we  magnetize  it  by  means  of  a  strong 
current.  We  are  sure  of  a  small  quantity  of  resid- 
ual magnetism  in  the  iron  frame  of  the  magnet. 
This  residual  magnetism  does  the  business.  The 
engine  is  started,  the  rapid  revolution  of  the  arma- 
ture which  connects  the  two  poles  of  the  magnet, 
generates  in  it  a  current  from  the  reserve  fund, 
this  current  passes  to  the  field  coUs,  which  are  con- 
nected through  a  sort  of  by-path  to  the  winding 
of  the  armature,  and  charges  then  to  their  full 
strength. 

A  powerful  magnetic  field  is  then  created  be- 
tween the  poles  of  the  magnet,  and  as  the  armature 
is  revolving  in  the  very  centre  of  this  field,  current 
18  generated  in  the  coils  of  the  armature.  Thus  two 
principal  parts  of  the  machine  help  each  other. 
There  is  sufficient  magnetism  about  the  machine  to 
cause  the  generation  of  current  to  begin  directly 
the  armature  is  revolved.  A  portion  of  this  cur- 
rent goes  to  the  coils  of  the  field  magnets  and  at 
once  strengthens  their  magnetism,  which  naturally 
causes  a  corresponding  increase  of  strength  in  the 
currents  generated  in  the  armature.  In  a  very 
short  time  the  magnetic  field  attains  its  full  strength 
and  the  dynamo  is  developing  the  full  amount  of 
energy  for  which  it  was  designed.   This,  in  a  few 


words,  is  the  beautiful  principle  of  the  self-exciting 
dynamo.  Of  the  power  supplied  to  the  dynamo  by 
the  driving  engine,  it  delivers  about  nine-tenths  in 
the  form  of  electrical  energy,  available  for  lighting, 
for  driving  motors,  for  electro-plating,  for  the  re- 
duction of  ores,  and  for  dozens  of  other  useful  pur- 
poses. A  very  small  percentage  of  the  power  is 
used  in  the  dynamo  itself  for  energizing  the  field 
magnets. 

The  mechanical  parts  of  the  electric  motor  are  the 
same  as  those  of  the  dynamo.  The  winding  is  prac- 
tically the  same;  with  but  few  exceptions.  The  mo- 
tor simply  reconverts,  to  quote  Mr.  Briggs,  "the 
electrical  energy  into  mechanical  energy  and  ren- 
ders available  for  useful  work  the  power  which  is 
driving  the  dynamo  at  the  other  end  of  the  line." 
The  electric  motor  is  in  no  sense  a  prime  mover, 
it  is  simply  an  element  in  a  system  for  transmit- 
ting power. 


FLYWHEELS. 


In  our  last  issue  we  published  reports  of  the 
bursting  of  two  fiywheels.  In  this  connection  the 
following  letter  in  Engineerig,  (London),  from  Mr 
Neate  of  Rochester,  Eng.,  is  of  special  interest: — 

I  have  lately  been  searching  for  reliable  informa- 
tion as:to  weight  of  flywheels  for  engines  for  various 
duties. 

If  you  think  the  subject  of  snfllcient  general  inter- 
est to  raise  a  discussion  upon  I  shall  be  obliged  if 
you  will  insert  the  following  remarks  written  with 
the  object  of  provoking  criticism. 

1.  No  rule  that  I  have  yet  come  across  makes  any 
distinction  between  single  and  double-acting  cylin- 
ders, or  single,double,and  treble  cranks,  the  Moles, 
worth  gives  the  exquisitely  simple  rule  (among 
others)  of  "100  lb  rim  per  indicated  horsepower," 
irrespective  of  speed,  diameter,  or  any  other  factor! 

Now  I  have  to  suggest  that  a  rule  should  be  con- 
structed having  as  a  basis  the  number  of  single 
strokes  per  minute. 

I  would  take  the  number  of  foot-pounds  of  ener- 
gy in  each  single  stroke  (4  per  revolution  in  a  pair 
cylinder  double-acting  engine)  and  say  that  the 
foot-pounds  of  energy  stored  up  in  the  flywheel  rim 
when  rotating  at  its  normal  speed  shall  be  a  certain 
number  of  times  this  amount,  from  almost  nothing 
in  the  case  of  a  marine  engine  to,  perhaps,  100 
times  in  the  case  of  a  cotton  mill  engine. 

If  load  fluctuated  violently,  or  if  governors 
were  insensitive  the  factor  would  have  to  be  in"- 
creased,  but  for  a  steady  load,  good  governor,  and 
machinery  not  specially  affected  by  slight  changes 
of  velocity,  I  see  no  reason  why  the  store  of  energy 
in  a  flywheel  should  exceed  15  to  20  single  strokes 
of  the  engine. 

I  am  aware  that  the  momentum  of  piston,  etc.,  is 
a  factor,  but  as  the  moving  parts  absorb  power  when 
the  pressure  in  cylinder  is  highest  and  give  it  out 
again  during  expansion,  this  momentum  acts  as  an 
equalizer  rather  than  as  a  disturber,  and  may  in 
most  cases  be  neglected. 

By  the  above  rule  if  two  single-cylinder  double- 
acting  engines  had  two  flywheels  each  and  were 
placed  with  their  crankshafts  in  line,  then  by  coup- 
ling the  cranks  so  as  to  get  four  equidistant  strokes 
per  revolution,  my  rule  would  indicate  that  two  of 
the  flywheels  might  be  dispensed  with  and  the  two 
remaining  ones  might  very  probably  give  greater 
steadiness  than  either  of  the  single  engines  pos- 
sessea,  owing  to  the  fact  that  there  are  not  only  no 
dead  points,  but  that  the  rotative  effect  of  each 
single  stroke  (including  steam  pressure  and  momen- 
tum) overlaps  considerably  that  of  the  previous  and 
subsequent  strokes. 

If  the  governor  was  sufficiently  sensitive  to  re- 
spond sharply  to  variations  in  load,  then  one  fly- 
wheel on  the  coupled  engines  should  be  as  good  as 
four  on  the  single  engines,  but  the  proposed  formula 
makes  allowances  for  the  sluggishness  of  governors 
which  is  usually  advisable. 

To  show  the  diversity  of  practice  in  respect  of 
flywheels,  I  may  mention  that  there  are  two  single- 
cylinder  engines  in  tliis  town  (Rochester),  both  by 
makers  of  repute.  In  one  the  flywheel  carries  the 
energy  of  fifty  strokes,  and  in  the  other  (until  re- 
cently altered)  the  energy  amounted  to  but  four 
strokes.  I  am,  yours  truly, 

Percy  J.  Nbate. 
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CORRESPONDENCE. 


Donations   Thankfully  Received. 
Editor , American  Engineer: 

St.  Joseph  Council  No.  2,  A.  0.  of  S.  E.,  of  Mo., 
wishes  to  return  thanks  through  the  American  En- 
GiNEEK  to  the  Consolidated  Tank  Line  Oil  Co.  for 
the  beautiful  book  case  they  presented  us  with. 

The  case  is  a  dandy,  and  cost  $18,  and  we  justly 
feel  very  proud  of  it. 

We  very  respectfully  suggest  to  the  balance  of 
the  oil  dealers,  throughout  the  country,  that  they 
place  their  advertisement  in  some  good  book  on 
Engineering  and  send  it  to  us,  thereby  helping  us 
to  complete  our  library,  and  at  the  same  time  ad- 
vertising themselves. 

Any  donation  of  any  kind  that  will  be  of  use  to 
us  will  be  thankfully  received. 

Yours  fraternally, 

Feank  BiiUJi. 


TRANSMISSION   OF   ELECTRIC  POWER 


The  successful  transmission  of  power  by  electrici- 
ty from  the  water  power  at  Lauffen,  on  the  Neckar, 
in  Germany,  to  Frankfort -on-the-Main,  a  distance 
of  over  one  hundred  miles,  has  opened  up  great 
possibilities  in  that  direction.  The  project  to  trans- 
fer power  from  Niagara  Falls  to  Chicago  was  men- 
tioned in  one  of  our  recent  issues.  Now  comes  the 
report  of  a  scheme  to  transfer  the  water  power  at 
Folsom,  on  the  American  Kiver,  by  electricity,  to 
the  City  of  Sacramento,  Cal.  The  distance  is  only 
twenty  miles.  But  they  never  thought  of  transmit- 
ting electric  energy  that  distance  permanently  un- 
til the  piacticability  of  such  a  scheme  was  demon- 
strated in  connection  with  the  Electrical  Exposition 
at  Frankfort. 

As  remarked  in  the  New  York  Tribune  "never  be- 
fore was  so  striking  an  attempt  made  in  this  de- 
partment of  electric  engiueeiing.  Not  only  all 
those  directly  concerned  in  it,  but  electricians  and 
mechanical  engineers  all  over  the  world  have 
watched  the  progress  of  the  work  with  intense 
Bolicitude.  The  result  of  the  great  experiment 
would,  they  believed,  mark  a  new  era  in  mechanical 
science. 

"What  was  the  problem?  To  convey  the  water- 
power  of  the  Neckar  River,  at  Lauffen,  Wurtemburg, 
over  a  wire  to  Frankfort  and  utilize  it  there.  It  was 
therefore  as  if  one  had  proposed  to  gather  power 
from  the  Hudson  Kiver  at  Albany,  tra_smit  it  by 
telegraph  to  New  York,  and  there  set  it  to  running 
machinery,  making  a  turbine  wheel  at  Albany  run 
an  engine  in  New  York  with  only  a  telegraph  wire 
connecting  them.  One  would  say  this  is  a  hard 
thing  to  achieve.  But  these  German  engineers 
went  at  it  in  earnest.  So  did  the  statesmen,  for  the 
line  of  transmission  passed  through  the  territory  of 
three  states — Wurtemburg,  Baden  and  Hesse.  But 
the  three  Governments  not  only  gladly  gave  per- 
mission, but  did  all  in  their  power  to  facilitate  the 
work. 

"LauflEen  is  an  interesting  little  town,  on  both 
(ddes  of  the  Neckar.  There  is  one  picturesque  but 
rather  ruinous  old  bridge  across  the  river  there. 
The  chief  industry  is  the  manufacture  of  cement, 
in  which  the  place  leads  all  other  towns  of  Europe. 
A  fine  system  of  turbine  wheels  supplies  the  motive 
power  for  the  works;  or  rather  utilizes  the  power 
of  the  Neckar's  current.  Tliey  are  placed  in  a  race- 
way at  the  side  of  the  river,  a  mile  or  so  above  the 
town,  and  have  a  head  of  water  of  twelve  or  thirteen 
feet.  The  water  furnishes  about  1,600  horse-power, 
of  which  only  000  horse-power  is  used.  The  cement 
works  have  two  turbines  of  300  horse-power  each, 
making  thirty  revolutions  a  minute.  A  third 
turbine,  of  similar  action  and  power,  drives  an 
electric  dynamo  at  the  rate  of  150  revolutions  per 
minute,  and  thus  generates  the  energy  that  is  to  be 
transmitted  to  Frankfort.  The  dynamo  is  coupled 
directly  with  the  water  motor  and  produces  what  is 
called  a  'multiple -phase'  or  'rotation'  current.  This 
is  really  a  combination  of  alternating  currents. 
Each  of  the  three  components — each  of  the  three 
constituent  currents  which,  blended  together,  form 
the  current  that  is  transmitted  to  Frankfort  -has 
an  electromotive  energy  of  50  volts  and  1,400  am- 
peres. The  total  force,  therefore,  is  150  volts  and 
4,200  amperes,  or  200  kilowatts.    No  collector  and 


no  brushes  are  used.  Cheapness  and  simplicity 
are  attained  in  a  remarkable  degree.  And  the 
working  of  the  whole  apparatus  is  made  as  safe  as 
that  of  an  ordinary  telegraphic  battery. 

"The  line  of  transmission  begins  with  the  falls  of 
the  Neckar  at  Lauffen,  and  its  energy  is  finally  ex- 
pended in  the  production  of  an  artificial  waterfall 
at  Frankfort.  From  the  dynamo  the  current  is  con- 
veyed by  means  of  two  brass  wire  ropes  to  the 
transforming  machine,  passing  on  the  way  through 
a  switch-board  and  automatic  power-regulator. 
The  transformer,  for  perfect  insulation,  is  placed  in 
a  tank  of  oil.  It  has  a  capacity  of  200  kilowatts,  and 
it  transforms  the  compound  low-pressure  current 
above  described  into  a  high-pressure  current,  hav- 
ing a  force  of  15,000  volts  at  twelve  or  thirteen  am- 
peres. And  this  is  the  current  that  is  sent  forth  on 
the  hundred-mile  journey  to  Frankfort.  It  travels 
this  distance  by  way  of  three  copper  wires,  each 
about  four  millimetres  in  thickness.  These  wires 
are  not  covered  with  any  insulating  sheath  or  coat- 
ing, but  are  entirely  bare.  They  are  carried  across 
the  country  like  ordinary  telegraph  wires  in  Amer- 
ica, strung  along  on  poles  twenty-five  feet  high  and 
a  hundred  and  twenty-five  feet  apart.  The  insula- 
tors by  which  the  wires  are  fastened  to  the  poles 
are,  however,  of  a  special  kind.  They  are  made  of 
porcelain,  in  the  usual  manner.  But  on  the  surface 
of  such  insulators  moisture  is  apt  to  be  condensed, 
thus  greatly  impairing  their  efficiency.  To  prevent 
this,  each  insulator  is  provided  with  three  troughs 
filled  with  oil,  and  thus  no  fraction  of  its  usefulness 
is  lost. 

"Thus  the  power  is  conveyed  from  Lauffen  to 
Frankfort.  Here  it  is  received  by  an  oil  transformer 
like  that  at  Lauffen,  and  is  turned  into  a  low-pres- 
sure current  again  of  about  100  volts.  Then  part 
of  it  goes  to  the  electric  lighting  apparatus,  and 
furnishes  the  current  for  1,200  incandescent  lamps. 
The  rest  of  it  goes  to  three  motors  and  there  takes 
the  form  of  mechanical  energy.  The  largest  of  the 
three  motors  drives  a  huge  centrifugal  pump,  which 
supplies  the  stream  for  the  waterfall  above  men- 
tioned, some  thirty-odd  feet  high.  The  actual  loss 
of  power  of  transmission  is  scarcely  one-fourth. 
Therefore,  for  every  100-horse  power  of  energy  sent 
out  from  the  works  at  Lauffen,  more  than  seventy- 
five-horse  power  is  actually  available  for  use  in 
Frankfort,  a  hundred  miles  and  more  away." 


CIVIL   ENGINEERS'    CLUB   OF  CLEVEL<\ND. 


A  regular  meeting  was  held  at  the  Club  Rooms 
Tuesday  evening,  Oct.  9th,  with  president  Gobeille 
in  the  chair,  and  forty-two  members  and  visitors 
present.  Mr.  J.  HoUoway  was  elected  an  honorary 
member  and  Messrs.  W.  N.  Stair,  A.  W.  Johnston 
and  J.  C.  Beardsley  were  elected  Active  members. 
Mr.  C.  M.  Barber  reported  that  the  prospect  for 
new  and  more  commodious  rooms  for  the  club  look- 
ed very  bright  and  promising. 

Prof.  C.  li.  Benjamin  made  a  report  on  the  recent 
visit  of  the  Club  to  the  works  of  The  Walker  Manu- 
facturing Co.,  describing  some  of  the  more  novel 
machines,  and  some  of  the  large  pieces  of  work  now 
in  process  of  construction  at  these  works.  Mr.  John 
Walker  also  gave  a  description  of  some  of  the  large 
pieces  of  work,  now  building  for  cable  railways. 
He  also  described  the  construction  of  their  furnace, 
by  which  they  are  enabled  to  melt  more  iron  per 
pound  of  coke  than  almost  any  other  furnace  of  the 
size  in  the  country.  Mr.  W.  P.  Rice  gave  a  report 
on  the  Club's  visit  to  the  shops  and  ship  yard  of 
the  Globe  Iron  Works  Co. 

The  paper  of  the  evening  was  by  Mr.  C.  P.  Rob- 
erts on  the  Incandescent  Electric  Lamp  from  the 
standpoint  of  the  Electric  Light  manager  and  of  the 
customer.  He  exhibited  a  number  of  curves  show- 
ing the  life  of  the  lamp  when  used  with  different 
currents,  and  the  relative  cost  of  lamps  of  different 
candle  power. 

Piof.  C.  S.  Howe  read  a  short  paper  entitled  "A 
New  Method  ol  Calculating  Areas  in  Land  Survey- 
ing," by  which  it  is  claimed  that  much  time  can  be 
saved  over  any  of  the  methods  now  in  use. 


Valmorine  &  Co.,  of  Paris,  who  made  the  largest 
horticultural  exhibit  at  the  Paris  Exposition,  have 
had  a  representative  in  Chicajro  conferring  with 
Chief  Samuels  and  perfecting  arrangements  for 
making  a  similar  exhibit  at  the  World's  Fair. 
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ATMOSPHERIC  ELECTRICITY. 

The  most  important  recent  experiment  regarding 
atmospheric  electricity  in  England,  carried  out  by 
Mr.  Alexander  McAdie,  seems  to  take  one  back  to  the 
very  infancy  of  electrical  science;  for,  though  the 
conditions  were  somewhat  different,  the  operation 
was  substantially  identical  with  Benjamin  Frank- 
lin's historical  experiment  with  the  kite.  What 
Mr.  McAdie  has  demonstrated  is  that  electricity 
can  be  drawn  from  a  kite  high  in  the  air  in  a  cloud- 
less sky.  Tne  kite,  Mr.  McAdie  states,  discharged 
sparks  from  the  lower  end  of  an  insulating  wire 
reaching  down  to  the  earth,  where  an  electrometer 
partly  measured  the  increasing  electric  force.  So 
nearly  did  the  quantity  of  electricity  in  the  upper 
air  correspond  to  the  height  of  the  kite  above  the 
earth  that  the  experimenter  could  usually  deter- 
mine whether  the  kite  was  raising  or  falling  by  sim 
ply  looking  at  the  needle  of  the  electrometer.-- 
Electrical  Engineer, 

AS  WE   VIEW  IT. 

It  has  been  well  .said  that  "Peace  is  the  dream  of 
philosophers,  but  war  is  the  history  of  man."  We 
have  the  skeleton  of  an  army,  and  we  may  reasona- 
bly hope  that  in  case  of  foreign  war,  as  has  been 
the  case  in  the  past,  the  patriotism  ol  the  people 
will  induce  them  to  respond  to  the  countr^^'s  call 
and  enable  us  sijeedily  to  put  the  army  upon  a  war 
footing.  For  several  years  we  have  been  moving 
in  the  direction  of  building  up  a  navy  of  modern 
ships,  and  we  maintain  the  personne?  of  the  navy. 
We  are  agitating  the  question  of  coast  defenses,  but 
with  the  rapid  disappearance  of  American  vessels 
engaged  in  the  foreign  carrying  trade,  and  the  de- 
cline of  the  fishing  industries,  where  shall  we  look 
for  experienced  men  to  man  and  put  the  navy  on  a 
war  footing  in  case  ol  a  foreign  war?  and  with  no 
encouragement  for  our  shipyards,  how  shall  we  be 
prepared  to  construct  the  ships  required  for  our 
merchant  marine,  in  such  a  crisis?  As  a  matter  of 
national  security  liberal  aid  should  be  extended  by 
the  government  to  promote  the  restoration  of  our 
foreign  carrying  trade,  if  for  no  other  reason,  to 
provide  a  school  of  instruction  for  American  sea- 
men.— Marine  Journal. 


The  owners  of  one  of  the  finest  business  corners 
in  Chicago  have  decided  to  erect  a  $1,000,000  six- 
teen-story building  to  be  called  "The  Columbus,' 
in  honor  of  America's  discoverer.  The  plans  con- 
template a  structure  strikingly  artistic  and  ornate 
in  appearance,  of  the  Spanish  style  of  architecture 
On  each  side  of  the  main  entrance  will  be  placed 
bronze  tablet,  the  first  bearing  this  inscription: 

*  » 

:  Erected  in  honor  of  ; 

:  COLUMBUS  : 

:  in  the  year  1892.  : 

being  the  40th  anniversary 
:  of  the  discovery  of  ; 

:  America.  ; 

«  * 

The  other  tablet  will  show : 

*  * 

CHEISTOPHEK  COLUMBUS.  ; 

Born  at  Genoa  in  1435.  ; 
:  Discovered  America  the  12th  day  : 
:  of  October,  1492.  : 

•  Died  at  Valladolid  the  20th  day  : 

:  of  May,  1506.  : 
«  » 

It  is  the  intention  to  have  the  building  completed 
by  May  1,  1893. 

A  stock  company  with  a  capital  of  $100,000  has 
been  formed  to  place  a  paper  exhibit  at  the  Colum- 
bian Exposition.  Every  American  paper  maker  or 
American  manufacturer  of  paper-making  machi- 
nery will  be  allowed  to  take  stock.  The  entire  cap- 
ital has  already  been  secured,  but  the  pledges  will 
not  be  called  for  until  the  outsiders  have  been  given 
a  chance,  in  order  to  do  away  with  ony  idea  of  a 
money-making  scheme.  A  committee  of  five  has 
been  appointed  l>y  President  M.  J.  Fitch  to  take  the 
matter  in  hand  and  to  send  a  representative  to  the 
meeting  of  the  Boston  Paper  Trade  Club  on  the 
third  Wednesday  in  November. 
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THE  WOMEN'S  DEPARTMENT. 


Women    Physicians  at  the  Fair. 


The  announcement  made  recently  that  women 
physicians  will  be  given  official  and  professional 
recognition  at  the  Exposition  was  received  with  the 
attention  the  importance  of  the  fact  deserves. 

Dr.  JohnE.  Owen,  medical  director  of  the  Expo- 
sition, in  compliance  with  a  request  from  the  Presi- 
dent of  the  Board  of  Lady  Managers,  has  promised 
to  place  women  upon  his  professional  staff,  aad  that 
they  shall  in  all  respects  rank  equal  with  men  in 
the  Exposition  Hospital.  This  is  the  most  potential 
result  so  far,  says  the  Chicago  Tribune,  of  the  in- 
fluence of  the  Board  of  Lady  Managers. 

There  will  also  be  a  m  idel  hospital  in  the  Woman's 
Building.  It  will  be  separate  and  distinct  from  the 
official  hospital  of  the  Exposition,  of  which  Dr. 
Owen  is  director,  being  rather  in  the  nature  of  an 
exhibit.  It  will,  however,  be  fully  equipped  with 
physicians  and  trained  nurses.  Adjoining  the 
model  hospital,  and  in  connection  with  it,  will  be 
the  department  of  public  comfort,  which  promises 
to  become  a  novel  and  important  feature  of  the 
World's  Fair.  Iq  this  room  will  be  couches  and 
hospital  l)eds  for  such  cases  of  indisposition  or  ac- 
cident as  do  not  require  serious  or  regular  medical 
attention.  It  is  farther  contemplated  to  extend  the 
department  of  public  comfort  throughout  the  entire 
Exposition  by  establishing  branch  rooms  in  aU  the 
main  buildings.  The  Director  General  has  favor- 
ably considered  a  proposition  to  this  effect.  All 
these  rooms  will  be  under  the  management  of  the 
Board  of  Lady  Managers. 


The  Opsin  Switch. 

All  the  summer,  early  and  late, 

In  the  autumn  days  so  drear, 
A  maiden  stood  at  the  orchard  gate 

And  waived  at  the  engineer. 
He  liked  to  look  at  her  face  so  fair 

And  her  homely  country  dress; 
She  liked  to  look  at  the  man  up  there 

At  the  front  of  the  fast  express. 

There's  only  a  flash  of  the  maiden's  eye 

As  the  engine  rocks  and  reels, 
And  then  she  hears  in  the  distance  die 

The  clinkety-clink  of  wheels. 
Clinkety-clink,  and  a  mile  apart. 

And  the  fireman  seems  to  hear 
The  clinkety-clink  of  the  maiden's  heart 

And  the  heart  of  the  engineer. 

Over  the  river  and  down  the  dell, 

Beside  the  running  stream, 
She  hears  the  clang  of  the  engine  bell 

And  the  whistle's  screech  and  scream. 
Clinkety-clink,  so  far  apart 

That  nothing  can  she  hear 
Save  the  clink  of  her  happy  heart 

And  the  heart  of  the  engineer. 

Even  the  trembling  steed  of  steel 

Seems  to  understand 
Their  sweet  distress  and  answer  to 

The  touch  of  a  magic  hand. 
Clinkety-clink,  so  far  away 

In  the  twilight  dark  and  drear; 
But  what  does  the  heart  of  the  maiden  say 

To  the  heart  of  the  engineer? 

The  softening  sound  of  the  engine  bell, 

As  the  llogers  rolls  away. 
Seems  solemnly  to  toll  the  knell 

Of  the  dim  and  dying  day. 
Clinkety-clink — there's  an  open  switch — 

Oh,  angels,  hide  her  eyes! 
Clinkety-cliuk— there  in  tht  ditch— 

Oh,  hear  the  moans  and  cries! 

Clinkety-clink — and  down  the  track 

The  train  will  dash  to-day; 
But  what  are  the  ribbons  of  white  and  black 

The  eugine  wears  away  ? 
Clinkety-clink— oh,  world's  apart  - 

The  fireman  hangs  bis  head; 
There  is  no  clink  in  the  maiden's  heart — 

The  engineer  is  dead. 
—  Gy.  Warman. 


Aged   But  Active. 

Not  long  ago  Dr.  Peables,  of  Auburn,  while  mak- 
ing a  professional  call  at  the  residence  of  Charles 
Holbrook,  a  prominent  farmer  of  North  Auburn, 
learned  of  the  remarkable  story  of  an  aunt  of  Mr. 
Holbrook,  whose  death  occurred  some  weeks  ago, 
says  the  Lewiston  (Me.)  Journal.  The  aunt's  name 
was  Mary  Holbrook,  and  at  her  decease  at  the  age 
of  ninety-three,  she  was  a  widow,  living  in  the 
town  of  Holbrook,  Mass.  She  was  the  mother  ol 
twenty-three  children  and  but  three  were  living  at 
the  date  of  her  di,  ath.  She  never  weighed  over  one 
hundred  pounas,  and  in  her  last  days  did  not 
weigh  over  ninety.  When  seventy-five  years  of  age 
she  began  to  knit  tidies,  to  while  away  the  time 
more  than  anything  else,  and  it  was  not  long  until 
she  had  over  one  hundred  as  the  result  of  her 
work. 

She  did  not  knit  the  tidies  especially  for  the  mar- 
ket, but  one  day  her  son  took  a  few  samples  to  Bos- 
ton, where  he  found  a  ready  sale  for  them  at  Whit- 
ney's store,  on  the  corner  of  Tremont  and  Winter 
streets.  The  tidies  seemed  to  strike  Mr.  Whitney's 
customers  very  favorably,  and  he  was  obliged  to 
find  the  old  woman  in  Holbrook  and  secure  for  his 
store  all  the  tidies  she  had.  Not  only  this,  but  he 
arranged  with  her  to  take  all  she  could  make  at  a 
good  figure.  She  soon  found,  however,  that  she 
could  not  begin  to  fill  the  order,  for  a  certain  class 
of  customers  at  the  "Hub"  had  a  regular  craze  for 
them.  So  what  did  Mrs.  Holbrook  do  but  engage 
several  old  ladies  in  the  neighborhood  to  do  the 
coarser  parts  of  the  work,  filling  in  the  finer  parts 
with  her  own  hands.  "In  this  way,"  says  the 
writer  of  Mrs.  Holbrook's  obituary,  "from  her  sev- 
enty-fifth to  her  ninetieth  year,  fiffteen  years,  she 
netted  six  thousand  dollars  from  the  sale  of  her 
tidies,  upon  which  fully  one-half  of  the  work  was 
done  with  her  own  hands.  How  many  ladies  over 
whose  silver  hairs  so  many  winters  have  kindly 
passed  can  show  such  a  record  of  almost  wonderful 
patience  and  perseverance,  we  wonder." — Evening 
Lamp. 


Running  a  Truck  Farm  Successfully. 


A  Massachusetts  girl,  Mary  E.  Cutler,  has  dem- 
onstrated that  farming  in  New  England  can  be 
made  to  pay.  On  nineteen  acres  of  land  near  Hol- 
liston  she  raises  vegetables  and  sells  them  in  the 
neighboring  manufacturing  villages.  She  super- 
intends the  work,  hires  laborers,  and  keeps  her 
own  books-  Her  vegetables  are  carried  to  market 
in  a  brightly  painted  wagon  drawn  by  well  fed 
horses,  and  she  owes  much  of  her  success  to  telling 
the  truth  about  her  stock  and  filling  orders  punc- 
tually. She  has  this  season  a  crop  of  three  acres 
of  tomatoes,  two  of  squashes,  one  and  a  half  of 
cucumbers,  four  of  potatoes,  one-half  an  acre  of 
asparagus,  besides  beets,  turnips,  peas  and  beans. 
In  addition  to  her  vegetable  garden  Miss  Cutler  has 
an  apple  orchard  and  beds  of  strawberries,  black- 
berries, currents  and  a  greenhouse.  Strange  to 
say,  Miss  Cutler's  farm  is  near  Kate  Sanborn's 
"Abandoned  Farm."  A  similar  stoiy  comes  from 
the  west.  The  aaughter  of  Congressman-elect 
Baker  of  the  Sixth  Kansas  District  owns  a  140-acre 
farm  near  Lincoln,  works  it  herself  and  does  not 
owe  a  dollar.  Her  crops  this  year  are  abundant. — 
Chicago  Tribune. 


Women  as  Pie  and  Cake  Makers. 


Fanny  H.  Eastall,  Caroline  A.  Huling,  and  Lydia 
E.  Bentley,  of  Chicago,  111.,  have  organized  the 
Women's  baking  company  with  a  capital  of  $250,000. 
The  company  will  open  its  books  at  once  for  stock 
subscriptions.  Enough  money  is  now  on  hand,  Mrs. 
Eastall  says,  to  insure  the  success  of  the  concern- 
Pies  and  cakes  will  be  baked  and  the  factory  will  be 
centrally  located.    Work  may  begin  in  a  month. 

Queen    Liliwokalani's  Public  Spirit. 


Queen  Liliuokalani,  who  composed  the  -'Domine 
Eefugium"  which  was  executed  at  the  funeral  of 
the  late  Kiug  of  the  Sandwich  Islands,  has  now  pre- 
sented the  Town  of  Honolulu  with  a  band  of  trump- 
eters, and  has  started  a  choir  presided  over  by  an 
English  organist. 


The  Baby  Wanted  Its  Mother. 

"When  a  man  has  been  railroadin'  twenty  long 
years 

He  gets  kinder  hardened  an'  tough. 
An'  scenes  of  affliction  don't  trouble  him  much, 

'Cause  his  natur'  is  coarse  like  an'  tough. 
But  a  scene  that  took  place  on  my  train  one  cold 
night 

Would  a'  melted  the  heart  of  a  stone. 
An'  among  the  adventures  which  I  have  been 
through 

That  night  jist  stands  out  all  alone. 

'Twas  a  bitter  cold  night,  an'  the  train  was  jam 
full. 

Every  berth  in  the  sleeper  was  taken; 
The  people  had  jist  turned  in  for  the  night, 

An'  the  train  for  New  York  was  a-makin', 
When,  jist  as  the  people  to  snore  had  begun, 

An'  I  with  a  satisfied  sigh 
Had  sat  down  in  a  chair  for  a  short  rest,  I  heard 

The  sound  of  a  young  baby's  cry. 

"It  was  one  o'  those  loud,  aggravatin'  like  yells, 

O'  the  pattern  that  makes  you  jist  itch 
For  a  gun  or  an  ax  an'  excites  up  your  mind 

With  wild  thoughts  o'  murder  an'  sich. 
It  went  through  that  car,  and  I  needn't  remark 

That  the  snorin'  stopped  right  there  an'  then, 
An'  that  sleeper  was  filled  with  a  bilin'  hot  crowd 

O'  mad  women  and  wild,  swearin'  men. 

"The  curtains  jist  then  that  concealed  berth  IG 

Were  opened  an'  out  come  a  man, 
As  fine  a  young  feller  as  ever  i  seen, 

But  his  face  was  all  white  like  an'  wan, 
He  carried  the  kid  that  was  raisin'  the  row, 

An'  commenced  walkin'  down  through  the  aisle 
A  tryin'  to  stop  its  loud  screechin' — but  pshaw ! 

It  seemed  to  get  wuss  every  mile. 

"An  idea  seemed  to  strike  one  old  feller  jist  then 

An'  he  said  to  the  pale-faced  young  man, 
"It  seems  to  me,  stranger,  that  kid  could  be  stilled 

By  a  simple  an'  feasible  plan; 
The  noise  that  its  makin'  betrays  what  it  needs — 

The  child  wants  its  mother,  that's  plain; 
An'  why  don't  you  call  her?    Ten  chances  to  one. 

She's  sleepin'  somewhere  on  the  train.' 

"A  look  then  came  over  that  young  father's  face, 

A  look  full  of  anguish  an'  pain; 
*A  look  that  will  haunt  me  as  long  as  I  live. 

As  long  as  I  work  on  a  train; 
An'  he  answered  that  man,  in  a  hoarse  stifled  voice 

That  sounded  as  though  from  afar; 
'Her  mother  is  sleeping  on  board  of  this  train 

In  a  box  in  the  baggage  car.' " 
— Maurice  E.  McLoughlin  in  the  New  York  Herald. 

How  to   Paint  on  Velvet- 

The  mast  artistic  manner  of  treatment  is  proba- 
bly that  where  the  design  is  first  painted  thinly 
with  oils  ir  subdued  colors  upon  the  velvet,  and 
then  the  requisite  effect  of  light  and  brilliancy 
gained  by  means  of  metallic  or  lustra  paints.  Choose 
the  material  with  a  short,  close  pile,  and  select  a 
simple  design,  writes  Maude  Haywood  in  her  art 
department  in  the  Ladies'  Home  Journal.  Birds, 
butterflies,  flowers,  fruit  and  scroll-patterns  are 
suitable  subjects;  but  nothing  involving  minute  de- 
tail or  delicacy  of  outline  should  be  attempted . 
Dark  backgrounds  are  the  most  effective  and  easiest 
to  manage.  The  principal  difficulty  lies  in  the  lia- 
bility of  the  oil  to  spread  beyond  the  tints,  forming 
a  greasy  halo.  To  obviate  this  some  recommend 
squeezing  the  coloas  upon  blotting-paper  to  absorb 
the  oil:  others,  for  the  same  reason,  advise  the  rub- 
bing of  magnesia  on  the  back  of  the  velvet.  With 
care,  neither  are  necessary,  but  the  paints,  instead, 
should  be  slightly  thinned  with  fresh  spirits  of  tur- 
pentine. Avoid  matting  the  pile  of  the  fabric,  and 
let  the  color  of  the  material  show  through  the  tints 
in  tee  shadows.  Paint  rather  flatly  in  soft  tones, 
and  remember  that  the  least  harshness  is  particu- 
larly fatal.  Next  outline  the  design  in  metallic 
gald,  boldly  but  carefully,  and  touch  it  up  with 
various-colored  bronzes,  employing  soft  green 
shades  for  the  high  lights  and  edges  of  the  leaves, 
gold  for  stamens,  thorns  and,  perhaps,  tendrils,  and 
whatever  tints  approach  nearest  to  the  colors  of 
nature  to  enhance  the  brilliancy  of  flower  or  fruit. 
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Warm   Drinks   Make   Plump  Children. 

In  the  course  of  an  article  on  tlie  care  of  children 
in  the  Philadelphia  Press,  it  is  said  that  if  mothers 
want  plump  children,  or  desire  to  round  out  the 
figures  of  scrawr  y  girls  and  boys,  there  is  a  short 
rule  for  it.  Give  them  plenty  of  warm  drinks  as 
well  as  food.  This  does  not  contradict  the  prohibi- 
tion of  sloppy  food.  To  nourish,  food  must  De  well 
ground  by  the  teeth,  not  washed  down.  But  at 
intervals  of  the  repast  it  is  grateful  to  take  generous 
draughts  of  hot  drink.  Tempt  children  to  take  as 
much  as  three  cups  of  drink  at  each  meal.  One 
naturally  wants  to  begin  with  a  hearty  draught, 
another  may  be  well  taken  at  the  pause  in  the  mid- 
dle of  the  meal,  and  another  if  liked  at  the  close. 
Do  not  force  these  things,  but  have  such  tempting 
variety  from  time  to  time  to  time  that  it  is  taken 
without  thought.  I  am  quite  awai-e  that  this  is 
contrary  to  the  general  code,  but  the  opinion  is 
framed  by  wise  physicians  from  close  observation. 

American   Prayers  for  the  Queen. 


"The  prayers  of  the  righteous  availeth  much," 
quoted  a  genial  South  Dakotan  to  the  reporter  yes- 
terday, prefacing  a  little  story  in  a  manner  befitting 
the  day.  "The  truth  of  this"  he  continued,  "has 
certainly  a  very  striking  illustration  in  Yankton.  At 
the  Episcopal  church  in  that  town  finances  were  a 
trifle  light  some  time  ago,  when  one  of  its  members 
visited  England,  his  former  home.  Well,  sir,  he 
actually  succeeded  there  in  securing  the  prom- 
ise of  SljUOO  a  year  for  his  church  upon  the  con- 
dition that  it  should  offer  prayer  at  each  service 
for  the  Queen  of  Eugland.  The  condition  is  being 
fulfilled,  and  the  money,  I  am  told,  is  being  paid 
regularly.  You  can  visit  the  Yankton  church  at 
either  the  morning  or  evening  service  and  you  will 
hear  prayer  ofiEered  for  the  'Queen  of  England,  the 
President  of  the  United  States,  and  all  others  in 
authority  '  This  lact  is  of  not  a  little  importance 
in  showing  that  Victoria  thinks  South  Dakotan.sare 
righteous.'  She  is  to  be  commended  for  her  good 
judgment." — Sioux  City  Journal. 


Women  Walk  Through    Dark  Africa. 


Three  women  footed  it  in  July  and  August  last 
from  the  Indian  Ocean  over  200  miles  to  Mashona- 
land.  They  were  members  of  an  Episcopal  order, 
and  were  trained  nurses  sent  out  to  take  charge  of 
the  hospital  which  has  been  started  in  that  country. 
Th^  Bishop  of  ilashonaland  expected  that  provision 
would  Le  made  to  carry  these  young  women  In 
hammocks  into  the  interior,  but  the  force  of  porters 
was  unexpectedly  small,  and  the  women  said  they 
would  endeavor  to  walk. 

With  extraordinary  courage  they  set  out  on  the 
journey.  Tnere  was  no  wagon  road  and  for  much 
of  the  way  no  paths  were  found.  The  party  suffered 
terribly  at  times  from  thirst.  At  night  the  bush 
was  always  alive  with  lions,  hyenas,  buffaloes,  leop- 
ards, and  other  animals.  At  one  time  the  party  ob- 
served two  lions  drinking  quietly  thirty  rods  from 
them. 

The  grass  often  exceeded  twelve  feet  in  height 
for  miles  and  miles,  and  some  days  the  little  cara- 
van marched  through  inces.sant  ram.  They  suffered 
severely  from  the  desertion  of  their  porters,  and  of 
the  thirty- two  carriers  with  whom  they  started  only 
four  remnined  at  the  end  of  their  journey.  The 
women  had  no  tents  to  sleep  in,  and  altogether  they 
made  the  journey  ander  conditions  which  would 
have  tried  the  strength  and  courage  of  the  stoutest 
men.  They  safely  reached  their  destination,  how. 
ever,  and  they  are  the  first  white  women  to  have 
made  such  a  journey  into  the  interior  of  Africa,  the 
others  traveling  either  on  steamboats  or  being  car- 
ried in  hammocks  or  chairs. 


A  Woman  as  a  Railroad  President. 


At  a  meeting  of  the  directors  of  the  Pennsboro  & 
Harrisville  railroad,  held  in  Clarksburg,  W.  Va., 
Mrs.  Hattie  M.  Kimball,  widow  of  the  late  Moses  P. 
Kimbalj,  was  elected  president  of  the  company. 
She  will  assume  the  duties  of  the  office  on  January 
1.  Mrs.  Kimball  is  said  to  be  the  first  woman  ever 
elected  to  such  a  position  la  the  United  States.— 
Evening  Lamp. 


A   Young  Girl's  Room. 

A  young  girl's  room  may  be  as  full  of  costly  arti- 
cles as  wealth  can  make  it,  or  it  may  be  the  result 
of  taste  and  ingenuity  with  Imt  trifling  expense^ 
but  the  one  who  looks  in  upon  it  can,  if  choosing  to 
take  the  pains  to  do  so, tell  at  once  the  character  of  the 
occupant  by  the  mere  arrangement  or  disarrange- 
ment of  the  place.  There  is,  of  course,  the  pretty 
artistic  ensemble  that  at  first  glance  seems  to  be 
only  confusion,  but  which  presently  resolves  itself 
into  a  harmony  of  form  and  tint,  any  change  in 
which  would  be  discord,  which  tells  something  in- 
teresting concerning  the  artist  in  the  arranger. 
Then  there  is  the  precise  and  trim  manner  in  which 
everything  is  at  right  angles;  every  book  is  exactly 
in  position  on  every  other  book;  no  folderols  are 
allowed;  nothing  that  indicates  a  waste  of  time  or 
a  love  of  pleasure;  and  everything  that  indicates 
methodical,  utilitarian  and  exacting  traits,  with 
little  love  of  beauty,  indicates  a  character  that  will 
by-and-by  possibly  make  life  a  burden  to  every  one 
in  the  house.  There  is  the  confusion,  again,  which 
is  disorder,  where  everything  has  been  tossed  at 
random;  there  isno  place  for  anything,  and  nothing 
in  its  place,  thus  telling  a  lamentable  tale  of  its  first 
cause.  Ana  then  there  is  the  abode  of  neatness 
without  fanatical  and  pragmatical  effort  for  it,  of 
order  without  primness,  of  grace  and  spotlessness 
combined;  a  room  where  a  little  of  the  artist  is  to 
be  seen,  a  little  of  the  precision  and  something  of 
the  perfect  love  of  order  without  its  caricature. — 
Harper's  Bazar. 


Work  of  Tolstoi's  Wife  and  Daughters. 


Tolstoi's  eldest  daughter,  Tatjana,  is  no  adherent 
to  her  father's  teaching.  She  is  artistic  and  paints 
well.  The  second,  Mascha,  has  chosen  her  father's 
mode  of  life.  Dressed  as  a  peasant  girl  she  labors 
in  the  fields,  and  gives  her  leisure  to  working  and 
caring  for  the  poor.  Countess  Tolstoi,  notwith- 
.standing  the  claims  of  this  large  family,  finds  time 
to  attend  to  her  husband's  English  correspondence. 
The  Count  receives  letters  in  four  or  five  languages, 
and  always  replies  in  that  in  which  he  is  addressed. 
His  daughters  help  to  write  the  answers.  The  Ger- 
man letters  are  dealt  with  by  a  young  gentleman  of 
that  nationality. 


As  Rosebuds  Will. 


The  dewdrop  loved  the  rosebud,  and  the  rosebud 

loved  the  dew, 
But  the  frost  king,  hoary -headed,  came  between 

the  lovers  true; 

Oh,  a  million  jewels  brought  he,  to  entice  the  rose- 
bud sweet, 

Ten  hundred  thousand  diamonds,  and  cast  them  at 
her  feet. 

The  dewdrop's  tender  opals  paled  before  such 

kingly  shov/, 
And  the  rosebud  chose  the  diamonds,  as  rosebuds 

will,  you  know. 

And  now?  Oh  well,  the  sequel  can  be  whispered  in 
a  breath — 

She  had  her  hour  of  splendor,  and  she  paid  for  it 
with  death. 

— By  Carrie  Blake  Morgan,  In  the  The  Ladies  Home 
Journal. 


Tall  Girls  all  the  Rage. 


It  is  the  fashion  for  girls  to  be  tall,  says  Mr. 
Warner  in  Harper's  Magazine.  This  is  much  more 
than  saying  that  tall  girls  are  the  fashion.  It 
means  not  only  that  the  tail  girl  has  come  in,  but 
that  girls  are  tall  and  becoming  tall  because  it  is 
the  fashion  and  because  there  is  a  demand  for  that 
sort  of  girl.  There  is  no  hint  of  stoutness,  Indeed 
the  willowy  pattern  is  preferred,  but  neither  is 
leanness  suggested;  the  women  of  the  period  have 
got  hold  of  the  poet's  idea,  "tall  and  most  divinely 
fair, '  and  are  living  up  to  It. 

Perhaps  this  change  in  fashion  is  more  noticea- 
ble in  England  and  on  the  continent  than  in  Ameri- 
ca, but  that  may  be  because  there  is  less  room  for 
change  in  America,  our  girls  being  always  of  an  as- 
piring turn.  Very  marked  the  phenomenon  is  in 
Europe  this  year;  on  the  street,  at  any  concert  or  re- 


ception, the  number  of  tall  girls  is  so  large  as  to  oc- 
casion remark,  especially  among  the  young  girls 
coming  into  the  conspicuousness  of  womanhood. 

The  tendency  of  the  new  generation  is  toward 
unusual  height  and  gracious  slimness.  The  situa- 
tion would  be  embarassing  to  thousands  of  men 
who  have  been  too  busy  to  think  about  growing 
upward,  were  it  not  for  the  fact  that  the  tall  girl, 
who  must  be  looked  up  to,  is  almost  invariably  be- 
nignant, and  bears  her  height  with  a  sweet  timidi- 
ty that  disarms  fear.  Besides,  the  tall  girl  has  come 
on  in  such  force  that  confidence  is  infused  into  the 
growing  army,  and  there  is  a  sense  of  support  in 
this  survival  of  tne  tallest  that  is  very  encouraging 
to  the  young. 

A   Progressive  Empress. 


"The  Empress  of  Japan,"  says  Woman,  "takes  a 
keen  interest  in  fenrale  education,  and  devotes  all 
her  'savings'  to  this  object.  Every  month  she  visits 
the  school  for  peeresses  at  Toki  and  personally  In- 
terviews each  student  and  inquires  after  her  pro- 
gress and  well-being.  The  Japanese  girl-students, 
while  eager  to  embrace  our  learning,  have  not  copied 
our  costumes  and  habits,  and  remain  still  the  quaint, 
gentle,  picturesque  musmees  of  Japan,  clad  in  the 
many-colored  and  flowing  kimono  and  gorgeous 
obi." 


Colored   Women   in  Journalism. 


Colored  women  are  distinguishing  themselves  as 
journalists  in  America.  Among  them  is  Mrs.  S.  M. 
Mossell,  who  is  on  the  staff  of  the  Philadelphia 
Times;  Mrs.  W.  C.  Matthews  has  won  reputation  as 
a  reporter  for  a  leading  New  York  journal;  and  Miss 
Ida  B.  Willis  is  a  writer  of  short  stories  for  country 
newspapers. 

Miss  Sallie  Matthews,  the  new  postmistress  at 
Cloverport,  Ky.,  is  an  energetic  little  woman,  says 
the  Evening  Lamp.  For  six  years,  though  she  is 
still  under  thirty,  she  was  agent  at  Cloverport  of  a 
large  cooperage  company,  with  two  hundred  men 
and  several  steamboats  under  her  control,  and  she 
often  stood  on  the  hurricane  deck  of  a  boat  and 
ordered  work  done,  and  at  times  she  was  known  to 
stand  her  watcn  at  the  wheel. 

Children  absorb  knowledge  in  a  thousand  ways 
without  direct  instruction.  They  are  learning  from 
unsuspected  teachers,  while  they  seem  to  be  occu- 
pied solely  with  their  own  little  pursuits.  The  very 
atmosphere  of  their  home  shapes  and  molds  their 
characters  even  when  there  is  no  formal  teaching 
whatever. 

As  soon  as  the  babies  are  old  enough  to  learn 
anything,  teach  them  to  put  the  playthings  in  their 
places.  Make  them  feel  ashamed  of  leaving  things 
for  their  mother  to  pick  up.  It  will  require  pa- 
tience, far  more  than  to  do  it  yourself  and  have 
done  with  it.  The  children  will  be  heedless  and 
careless  and  forgetful.  Do  not  expect  to  succeed 
tYe  first  time,  nor  the  hundred  and  first.  But  per- 
severance will  conquer  in  the  end;  your  child  will 
acquire  the  habit  of  order  and  be  the  better 
equipped  by  so  much  for  the  battle  of  life.  Chil- 
dren can  be  taught  to  take  pride  in  keeping  their 
little  possessions  neat  and  tidy.  The  mistake  we 
make  in  their  education  is  in  not  giving  sufQcient 
weight  to  the  fact  that  constant  repetition  is  neces- 
sary to  impress  firmly  upon  their  minds  anything 
we  wish  to  teach,  and  that  habits  are  formed  by 
successive  daily  acts.— Elizabeth  Eobinson  Scovll, 
in  the  Ladies'  Home  Journal. 

TO  COLORADO  VIA  BURLINGTON  ROUTE. 


ONLY  ONE  NIGHT  ON  THE  ROAD. 

Leave  Chicago  at  1:00  P.  M.,  or  St.  Louis  at  8:25 
A.  M.,  and  arrive  Denver  6:15  P.  M.  the  next  day. 
Through  Sleepers,  Chair  Cars  and  Dining  Cars. 
All  Railways  from  the  East  connect  with  these 
trains  and  with  similar  trains  via  Burlington  Route 
to  Denver,  leaving  Chicago  at  6:10  P.  M.,  St.  Louis 
8:15  P.  M.,  and  Peoria  at  3:20  P.  M.  and  8:00  P.  M. 
All  trains  daily. 

Tourist  tickets  are  now  on  sale,  and  can  be  had 
of  ticket  agents  of  all  roads  and  at  Burlington 
Route  depots  in  Chicago,  Pooria  and  St.  Louis. 

There  is  no  better  place  than  Colorado  for  those 
seeking  rest  and  pleasure. 
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SEASONABLE  ADVICE. 


The  Herendeen  Manufacturing  Co.,  sole  makers 
of  the  Furman  boiler  (for  steam  and  liot-water  heat- 
ing), of  Geneva,  N,  Y.,  have  issued  a  business  cir- 
cular, in  which  they  say: — 

It  is  important  at  this  season  of  the  year,  when 
you  are  firing  up  your  boiler,  to  carefully  look  it 
over  and  clean  it  out. 

As  you  well  know,  any  stove,  furnace  or  boiler 
will  do  better  work  when  it  is  clean  than  when  it 
is  dirty. 

We  find  from  experience  that,  as  the  majority  of 
our  boilers  are  taken  care  of  by  house  servants,  who 
are  not  "professional  engineers  or  firemen"  that 
they  do  not  shake  the  dust  ring  regularly  every  day 
as  we  request,  and  that  ashes  accumulate  between 
the  inside  jacket  and  the  tubes  forming  the  fire 
pot.  Hence  in  order  to  get  the  most  benefit  out  of 
every  pound  of  coal  consumed  this  Avinter,  it  is  im- 
portant that  the  jackets  be  removed  and  the  boiler 
cleaned  out.  It  does  not  require  expert  work  to  do 
this;  it  can  be  done  under  your  supervision,  by  any 
good  mechanic. 

Should  you  find  the  inside  jacket  badly  corroded, 
which  sometimes  happens  where  the  cellar  is  damp, 
by  all  means  have  a  new  jacket  made  by  your  near- 
est tinsmith  or  send  to  us  for  one  if  you  desire.  Use 
nothing  less  than  No.  18  black  iron  for  the  inside 
jacket.  If  you  order  a  jacket  of  us,  be  sure  to  state 
the  size  and  style  oi  your  boiler  and  the  year  in 
which  it  was  bought;  also  state  whether  the  smoke 
pipe  is  attached  to  the  boiler  at  the  bottom  or  at 
the  top.  We  will  furnish  jackets  at  the  lowest 
wholesale  prices  as  follows: 

For  inside  black  iron  jacket  for  No.  5  and  No.  6 
boilers,  $4.00. 

For  galvanized  iron  jackets,  with  asbestos  linings. 
No.  5  and  6,  $6.00. 

For  inside  black  iron  jackets,  for  No.  3  and  No.  4 
boilers,  $3.50. 

For  galvanized  iron  jackets,  with  asbestos  linings. 
No.  3  and  4,  $5.00. 

For  inside  black  iron  jacket.  No.  1,  2  and  2^  boil- 
ers, $3.00. 

For  galvanized  jackets,  with  asbestos  linings,  No. 
1,2  and  2.\,  $4.00. 

It  is  also  important  that  the  damper  box  to  which 
the  smoke  pipe  is  attached,  be  thoroughly  and 
carefully  cleaned  out.  On  the  other  style  boilers 
where  the  damper  box  is  near  the  bottom  of  the 
boiler,  a  slide  can  be  found  on  the  side  of  the  box, 
Avhich  can  be  removed  and  the  soot  and  fine  ashes 
can  be  brushes  out. 

By  promptly  attending  to  the  above,  you  will 
probably  save  several  times  the  expense  of  clean- 
ing, and  the  new  jackets,  if  they  are  necessary,  by 
the  smaller  amount  of  coal  you  will  burn  this 
winter. 


WORLD'S   FAIR  NOTES. 


John  Thorpe,  the  Floriculture  Chief,  says  that 
the  Columbian  Exposition  will  advance  floriculture 
in  this  country  fully  twenty-five  years. 

.V  company  has  been  formed,  embracing  several 
very  wealthy  men,  to  inaugurate  and  operate  in 
Chicago  a  permanent  circus  after  the  style  of  the 
Hippodrome  in  Paris.  A  building,  with  seating  ca- 
pacity of  5,000  and  having  a  garden  on  the  roof, 
will  be  erected,  and  the  attraction  will  be  in  opera- 
tion to  entertain  World's  Fair  crowds. 

Charles  W.  Rolfe,  of  the  Illinois  University,  at 
Champaigh,  has  been  elected  to  take  charge  of  the 
relief  map  of  Illinois,  which  is  to  be  a  part  of  the 
state  exhibit.  He  will  be  assisted  by  a  corps  of  ten 
engineers,  who  will  go  in  the  field  soon.  The  map 
is  to  be  made  on  a  scale  of  one  inch  to  three  miles 
It  will  be  six  by  ten  feet  and  cost  $15,000. 

One  of  the  largest  bicycle  factories  in  America 
has  written  to  Chief  Smith,  of  the  Transportation 
Department,  that  it  will  exhibit  at  the  Fair  "bicy- 
cles and  tricycles  of  every  style  of  the  trade,  show- 
ing the  rise  and  progress  of  the  art  of  making 
'wheels,'  from  the  first  'bone  shaker'  built  in  this 
country  up  to  the  highly  finished  'safety'  of  the 
present  day." 

Chief  Ives  of  the  Art  Department,  now  in  Europe, 
writes  most  encouragingly  concerning  the  pros- 
pects of  the  Art  exhibit  of  the  Exposition.   He  has 


conferred  with  artists  and  art  Bocieties  in  many  of 
the  principal  cities  of  Europe  and  has  found  them 
greatly  interested  in  the  Exposition,  and  anxious  to 
send  paintings  and  other  art  productions  for  exhi- 
bition. He  reports  his  success  much  greater  than 
he  anticipated. 

France  has  asked  25,000  and  the  Hague  11,000 
square  feet  of  space  for  their  picture  exhibits  alone. 
Until  recently  it  was  thought  that  the  weakest  feat- 
ure of  the  Exposition  would  be  its  fine  arts  exhibit. 
Now,  however,  it  is  believed  that  this  will  be  one  of 
the  best  of  all,  owing  to  the  fact  that  European  art- 
ists recognize  in  Americans  the  best  purchasers  of 
their  work,  and  they  are  anxious  to  take  advantage 
of  the  exceptional  opportunity  which  the  Exposi- 
tion will  offer  them  to  show  their  paintings  to  the 
American  people. 

October  30  will  be  "World's  Fair  Day"  at  the 
Texas  state  fair  at  Dallas.  On  that  day  everyone 
who  owns  stock  in  the  Texas  World's  Fair  Associa- 
tion will  be  admitted  free  to  the  fair,  and  the  Asso- 
ciation will  tr.y  to  have  every  visitor  buy  some  of 
the  stock.  Texas  is  trying  to  raise  a  World's  Fair 
fund  of  $300,000  and  has  already  made  most  encour. 
aging  progress.  One  hundred  and  sixty-seven 
counties  in  Texas  have  organized  for  World's  Fair 
work  by  choosing  committees,  etc. 

All  of  the  restaurants  in  the  Mines  and  Mining 
and  Electricity  buildings  will  be  in  the  galleries. 
This  was  determined  in  order  to  leave  the  ground 
floor  free  as  far  as  may  be  for  intending  exhibitors. 
It  is  thought  also  that  restaurants  on  the  second 
floors  of  the  building  would  prove  an  attractive 
feature.  It  was  also  decided  that  the  restaurants 
in  the  Electricity  building  be  located  in  the  two 
baysat  the  north  end  of  the  hall.  In  each  bay  there 
is  to  be  one  large  dining-room,  surrounded  by  sev- 
eral smaller  rooms  twenty-three  feet  square.  The 
balcony  connecting  the  two  is  to  be  fitted  up  for 
serving  temperance  drinks  and  ices.  In  the  great 
Manufactures  Building  about  40,'  00  square  feet 
have  been  set  apart  for  restaurants. 

Aside  from  the  cost  of  the  great  buildings  which 
will  be  not  far  from  $7,000,000,  the  following  are 
among  the  sums  which  have  been  or  will  be  spent  in 
preparation  of  the  Exposition  grounds:  Grading 
and  filling,  $450,000;  landscape  gardening,  $323,500; 
viaducts  and  bridges,  $125,000;  piers,  $70,00.  ;  water- 
way improvements,  $2',{5,000;  railways,  $5.0,000; 
steam  plant,  $809,000;  electric  lighting,  $1,500,000. 
statuary,  $100,000;  vases,  lamps,  etc.,  $50,000;  lake 
front  adornment,  $200,000;  water  supply  and  sewer- 
age, $600,000;  other  expenses,  $100,OuO;  total  $5,943,- 
500.  The  total  expense  of  organization,  administra- 
tion and  operation  of  the  Exposition  is  estimated  at 
nearly  $5,000,000.  This  takes  no  account  of  the 
sums  to  be  spent  by  the  government,  the  states  or 
foreign  nations. 

STEAM  HEATING. 

By  one  who  has  paid  for  his  experience,  is  the  title  of  a 
new  book  which  we  have  publiahed,  without  advertise- 
ments, and  bound  in  leatherette,  similar  to  our  "Key  to 
Engineering,-' of  which  we  sold  nearly  3,000  copies.  The 
price  by  mail  is  25  cents.  Stamps  taken.  Beady  for  de- 
livery Nov.  1st.    Please  mention  this  paper. 

Mason  Ekgitlatoe  Co.,  Boston. 


CHICAGO,  MILWAUKEE  &  ST.   PAUL  RAIL- 
WAY. 

Electric  Lighted  and  Steam  Heated  Vestibuled  Irains, 
with  Westinghouse  Air  Signals,  between  Chicago,  St. 
Paul  and  Minneapolis,  daily. 

Electric  Lighted  and  Steam  Heated  Vestibuled  Trains 
between  Chicago,  Council  Bluffs  and  Omaha,  daUy. 

Through  Vestibuled  Sleeping  Cars,  daily,  between  Chi- 
cago, Butte,  Tacoma,  Seattle,  and  Portland,  Ore. 

Solid  Trains  between  Chicago  and  principal  points  in 
Northern  Wisconsin  and  the  Peninsula  of  Michigan. 

Daily  Trains  between  St.  Paul,  Minneapolis  and  Kan- 
sas City  via  the  Hedrick  Boute. 

Through  Sleeping  Cars,  daUy,  between  St.  Louis,  St. 
Paul  and  Minneapolis. 

The  finest  Dining  Cars  in  the  World. 

The  best  Sleeping  Cars.  Electric  Reading  Lamps  in 
Berths. 

6,100  miles  of  road  in  Illinois,  Wisconsin,  Northern 
Michigan,  Iowa,  Minnesota,  Missouri,  South  Dakota 
and  North  Dakota. 

Everything  First-Class. 

Flrst-ClasB  People  patronize  Flrst-Olass  ]  lines. 
Ticket  Agents  everywhere  sell  Tickets  over  the  Chi- 
cago, Milwaukee  and  St.  Paul  RaUw(k\. 


BUSINESS  NEWS. 


The  following  letter  speaks  for  itself:— 

We  are  pleased  to  advise  you  that  we  have  secured  the 
services  of  Mr.  Joe.  H.  Springer,  now  with  the  Niles  Tool 
Works,  at  Hamilton,  Ohio,  to  fill  the  position  of  general 
manager  of  our  works,  made  vacant  by  the  death  of  Mr. 
Bruno  Fritsch. 

Mr .  Springer  besides  being  a  mechanical  engineer  of 
recognized  ability,  is  a  man  of  extensive  practical  expe- 
rience and  thoroughly  abreast  of  the  times,  having  for 
the  past  seven  years  occupied  a  similar  position  with  the 
above  company,  whose  growth  and  success  are  largely 
due  to  his  energy  and  excellent  management. 

Mr.  Springer  will  have  full  control  of  our  shops  with 
the  valuable  assistanoe  of  James  R.  Livingstone,  our 
present  superintendent. 

We  have  recently  made  extensive  improvements  of  va- 
rious kinds,  and  added  to  our  facilities  several  Important 
tools  of  the  latest  design,  altogether  rendering  our  works 
as  complete  as  any  In  the  West,  and  equal  to  any  require- 
ments that  may  offer. 

Thus  equipped  we  feel  confident  of  our  ability  to  exe- 
cute with  promptness  and  satisfaction  all  orders  with 
which  we  may  be  favored,  and  with  due  appreciation  of 
patronage  heretofore  enjoyed,  we  solicit  a  continuance 
of  your  confidence  and  support. 

Very  respectfully, 
Banken  and  Fbitsch  Foundry  and  Machine  Co. 
3301  Main  St. ,  St.  Louis,  Mo. 

Map  of  thb  United  States. 
A  large,  handsome  map  of  the  United  States,  mount- 
ed and  suitable  for  ofiice  or  fiome  use,  is  issued  by 
the  Burlington  route.  Copies  will  be  mailed  to  any 
address  on  receipt  of  13  cents  in  postage  by  P.  S. 
EusTis,  Oen'l  Fasd.  Agent,  C.,B.  &  Q.  B.  R.,  Chicago,  111. 


CONTRACTS  OPEN. 


Engineers. — Every  where  to  know  that  I  have  now 
completed  the  publication  of  "Stephenson's  Illustrated 
Iractical  Test,"  which  lays  over  every  other  work  on 
questions  and  answers  In  print;  latest  examinations  for 
state,  city  or  government  license;  well  illustrated,  nice- 
ly bound  In  cloth:  agents  wanted;  sent  by  mail  for  $1. 
Walter  G.  Kraft,  44,  70  La  Salle  street,  Chicago. 


Water- Works  Franchise.— The  city  of  Cape  Girar- 
deau, Mo.,  desires  to  let  a  franchise  to  a  private  company 
to  build  and  operate  water-works.  Plans  and  specifica- 
tions are  now  on  file  with  the  undersigned,  and  with 
Johnson  &  Fladd,  consulting  engineers,  Laclede  Building, 
St.  Louis.  Sealed  proposals  will  be  received  up  to  0 
o'clock  p.  m. ,  Monday,  the  7th  day  of  Decem')er,  1891. 

Other  systems  will  be  investigated,  if  submitted. 

The  Mayor  and  Council  reserves  the  right  to  reject  any 
or  all  bids.  H.  P  Peibomut,  Mayor.  Attest.  Geo.  E. 
Chappell,  City  Register. 


Sealed  Proposals  will  be  received  at  the  office  of 
Ihe  Supervising  Architect,  Treasury  Department,  Wash- 
ington, D.  C. ,  until  2  o'clock  p.  m.  on  the  30th  day  of  No- 
vember. 1891,  for  all  the  labor  and  materials  required 
for  the  cut  stone  work  and  brick  work,  iron  and  wood 
floor  and  roof  construction,  roof  covering,  approaches, 
etc. ,  for  the  superstructure,  ready  for  the  interior  finish 
of  the  United  States  Court  House  and  Post  Office,  at 
Springfield,  Missouri,  in  accordance  with  the  drawings 
and  specification,  copies  of  which  may  be  had  at  this 
office,  or  the  office  of  the  Superintendent  at  Springfield, 
Missouri.  Each  bid  must  be  accompanied  by  a  certified 
check  for  a  sum  not  less  than  3  per  cent,  of  the  amount 
of  the  proposal.  The  Department  will  reject  all  bids  re- 
ceived after  the  time  herein  stated  for  opening  the  %ame; 
also,  bids  which  do  not  comply  strictly  with  all  the  re- 
quirements of  this  invitation.  Proposals  must  be  inclosed 
in  an  envelope,  sealed  and  marked,  '  'Proposals  for  the 
Cut  Stone  Work  and  Brick  Work,  Iron  and  Wood  Floor 
and  Roof  Construction,  Roof  Covering,  Approaches,  etc.. 
tor  the  Superstructure,  etc.,  ready  for  the  interior  finish, 
for  the  United  States  Court  House  and  Post  Office  at 
Springfield  Missouri,"  and  addressed  to  W.  J.  Edbeooke, 
Supervising  Architect. 


Proposals. — Sealed  proposals  will  be  received  at  the 
office  of  the  Illinois  Board  of  World's  Fair  Commissioners. 
Room  18  ilontauk  Building,  in  Chicago,  until  13  o'clock 
m.  on  the  18th  day  of  November,  1891,  for  all  the  labor 
and  material  required  for  the  erection  and  completion  of 
the  Illinois  Building  for  the  World's  Columbian  Exposi- 
tion at  Chicago  in  accordance  with  the  drawings,  gen- 
eral instructions,  conditions,  and  specifications  (copies 
of  which  may  be  seen  at  the  office  of  the  Commissioners 
in  Chicago  ana  on  application  to  the  architects,  W.  W. 
Boyington  &  Co.,  157  La  Salle  street.  Room  107,  on  and 
after  Oct.  36, 1891.) 

Each  proposal,  whether  for  a  part  or  the  whole  of  the 
work,  must  be  accompanied  by  a  certified  check  for  a 
sum  not  less  than  3  per  cent  of  the  amount  of  the  pro- 
posal, drawn  in  favor  of  the  Director-in-Chief  of  the  Illi- 
nois Board  of  World's  Fair  Commissioners. 

The  Commissioners  will  reject  all  bids  received  after 
the  time  herein  stated  for  opening  the  same,  also  bids 
which  do  not  strictly  comply  with  all  the  requirements 
of  this  invitation.  The  Commissioners  also  reserve  the 
right  to  reject  any  or  all  bids.  Proposals  must  be  inclosed 
in  sealed  envelopes,  Including  schedule  of  work  and  ma- 
terial and  check,  and  marked  "Proposal  for  the  Illinois 
State  Building  for  the  World's  Columbian  Exposition," 
addressed  to  John  P.  Reynolds,  DIrector-in-Chief  of  the 
Illinois  Board  of  World's  Fair  Commissioners.  This  15th 
day  of  October,  1891.  W.  C.  Gaeeabd,  Secretary  Illinois 
Board  of  World's  Fair  Commissioners. 
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THE  JEFFREY  WROUGHT  CHAIN  BELTING, 


The  accompanying  long  cut,  on  the  upper  part 
of  this  page,  shows  the  style  of  the  Jefiery  wTought 
link  belting,  made  of  iron  or  steel,  by  the  Jeft'ery 
Manufacturing  Co.,  of  Columbus,  Ohio.  The  other 
cuts  represent  the  attachments  for  the  same;  the 
one  parallel  with  the  belting  cut  being  the  carrier. 
The  uses  of  the  others  are  apparent  from  Iheif  ap- 
pearance. 

An  illustrated  catalogue  of  this  belting,  and  at- 
tachments, may  be  had  from  the  mannf  ictory  lat 
Columbus,  O.).  or  from  Mr.  J.  H.  Gr  gg.  manag  r  o 
the  company's  Chicago  office,  4S  South  Canal  street, 
Chicago. 


earn  over  50  cents  a  day.  Owing  to  the  cheapness 
of  the  labor  no  attempt  has  been  made  to  introduce 
this  industry  into  this  country.  The  tariff  duty 
was  not  raised  for  protective  purposes,  but  simply 
to  get  more  revenue  to  help  pay  the  sugar  boun- 
ties. Oa  the  basis  of  last  year's  importation  the 
Treasury  would  get  $4,800,000  from  this  one  item  of 
cotton  embroideries.  The  sugar  bounties  will  ex- 
tract about  12  millions  from  the  Treasury. 

A  steam  eji broidery  machine  has  now  been  in- 
vented which  will  produce  from  12,000  to  15,000 
stitches  daily,  wi  h  one  attendant,  while  two  hand 
machine  -  witli  fo  ir  people  to  run  them  can  produce 
but  5,500  stitches.  It  is  true  that  the  steam  ma- 
chine costs  $1,60  )  while  the  hand  machines  costs 
$400,  b  ii  in  si'ite  of  this  difference  in  the  amount 


phide  of  antimony,  termed  antimony  vermillion, 
which  is  sold  in  a  state  of  very  fine  powder,  without 
taste  or  smell,  and  which  is  insoluble  in  water,  alco- 
hol, or  essential  oiJs.  It  is  but  little  acted  on  by 
acids,  and  certain  engineers  state  that  when  ground 
in  oil  it  acquires  great  intensity  or  brightness  of 
color,  that  it  has  a  good  body,  is  unalterable  by  air 
or  light,  and  may  be  freely  mixed  with  white  lead. 
Black  paints  made  from  the  residual  products  ob- 
tained in  distilling  coal  and  shale  oils  are  largely 
employed  for  rough  work.  They  combine  readily 
with  diying  oils,  and  give  an  intense  and  handsome 
hli^,  which  is  at  the  same  time  very  economical. 
Native  oxide  of  iron  has  of  late  years  supplied  us 
with  a  paint  which  possesses  many  of  the  good 
qualities  of  red  lead  without  its  inconveniences. 


In  offering  this  style  of  belting  the  .It  ffi-ey  com- 
pany do  so  with  the  full  insurance  that  it  will  com- 
pare favorably  with  any  wrought  iron  or  steel  cable 
chain  belt  made,  in  quality,  efficiency  and  cost.  It 
IS  superior  to  any  form  of  cable  chain  that  is  made 
to  work  on  sprocket  wheels,  in  that  the  links  have 
greater -wearing  surface,  (consequently  longer  life.) 
and  for  conveying  or  elevating  machinery  are 
firmer,  in  that  the  coupling  holds  the  links  and  at- 
tachments rigid  and  in  line. 

The  links  are  made  of  best  quality  iron  or  steel. 
The  round  bar  link  is  made  square  at  the  ends  to 


conform  to  the  coupling  links,  which  makes  a 
wearing  surface  equal  to  the  width  of  the  coupling 
link. 

The  coupling  links  admit  of  attachments  as  shown 
herewith.  These  are  maae  so  as  to  give  strength 
equal  to  the  work  intended  to  be  performed. 

A  special  coupling  link  is  provided  with  each 
section  of  chain,  so  that  connections  can  be  made 
as  in  the  detachable  chains. 


REVOLUTIONARY     EFFECTS    OF  MACHIN- 
ERY. 

The  women  of  Chicago  and  other  American  cities 
have  been  in  the  habit  of  buying  large  quantities 
of  cheap  cotton  embroideries,  made  principally  in 


Switzerland.  The  United  States  bought  eight 
million  dollars'  worth  of  these  goods  last  year  from 
that  country  alone.  The  price  of  these  embroideries 
ha?  advanced  somewhat  of  late,  the  duty  which 
they  pay  l>eing  «;0  per  cent  of  their  value  at  the 
place  of  manufacture,  while  it  used  to  be  but  30  and 
40.  There  is  a  prospect,  however,  that  within  a 
short  time  prices  will  fall  below  what  they  were, 
owing  to  the  successfnl  introduction  of  steam  em- 
hroidery  machines  by  a  Swiss  manufacturer. 

At  present  all  these  goods  arc  made  on  hand  ma- 
chines, <  f  which  there  are  over  23,000  in  use  in  a 
small  district  in   Eastern  Bwitz' rland.    Each  of 
them  rcquircf-  the  labor  of  two  persons,  the  most 
highly  skilled  of  whom— the  embroiderer— does  not 


of  cap  'al  invested  Ihe  cost  of  production  will  be 
so  lowered  that  the  cost  of  the  goods  will  fall  decid- 
edly. 

The  23,000  machines  now  in  use  give  employment, 
such  as  it  is.  to  about  60,000  persons.  If  they  are 
thrown  aside  what  will  become  of  many  of  those 
who  are  running  them  now?  They  will  either  have 
to  go  to  work  on  finer  grades  of  embroidery,  where 
the  competition  of  steam  cannot  follow  them,  or 
will  have  to  learn  some  other  business,  which  is  not 
so  easy  a  task  in  a  country  where  other  trades  are 
already  filled. 

In  this  case,  as  in  some  others,  the  introduction 
of  machinery,  while  causing  great  and  permanent 


Oxide  of  iron  paints  are  most  effective  and  durable 
paints  to  use  on  iron,  as  they  have  no  tendency  to 
change  or  effect  the  surface  of  the  metal.  An  anal- 
ysis of  one  of  these  paints  give  peroxide  of  iron 
68.95;  aluminous  earth  (clay) ,  1.48;  burnt  clay,  29.57; 
total  100.  The  purple  brown  oxide  is  a  hydrated 
peroxide  of  iron. 

Under  equal  volumes  iron  paints  cover  more  than 
those  from  lead;  mixed  with  one-third  of  white 
lead  it  forms  an  excellent  mastic,  similar  to  that 
made  from  red  lead,  and  which  becomes  very  hard 
after  drying  for  some  time.  As  the  iron  oxide  of 
paint  resists  a  strong  heat,  it  is  advantageously  em- 
ployed for  painting  parts  of  machines  and  boilers. 
The  so  called  anti-corrosive  paint  is  made  of  equal 


good,  is  attended  with  some  temporary  incon- 
venience on  the  part  of  a  few. 

The  United  States  is  interested  in  this  invention 
to  this  extent:  If  these  cheap  embroideries  can  be 
made  on  steam  power  machines  there  is  no  reason 
why  they  should  not  be  made  in  this  country  and  a 
new  industry  be  established  in  the  United  States. 
That  is  impossible  as  long  as  the  goods  are  made  by 
men  who  get  but  50  cents  a  day. 

But  if  the  work  can  be  done  b.y  nearly  automa- 
tic machines  the  labor  cost  of  the  embroideries  will 
be  much  less  and  competition  between  Swiss  and 
American  manufacturers  will  become  possible, 
for  the  difference  in  the  wage  scales  of  the  two 
countries  will  be  of  less  consequence. — Chicago 
Tribune. 


parts  by  weight  of  whiting  and  white  lead,  with  half 
the  quantity  of  very  fine  road  dust,  with 

colors  at  pleasure.  '^^HHM''^  being  made  with 
water  can  be  used  ^SJM[^^UtfLo\\  but  it  is  usually 
applied  as  an  oi  1  pai|^  ^^le  preparation  of  oil 
recommended  for  thisfmrpose  is  twelve  parts  by 
weight  of  linseed  oil,  raw;  one  part  of  boiled  lin- 
seed oil,  and  three  parts  of  sulphate  of  lime,  the 
whole  well  mixed.  One  gallon  of  oil  thus  prepared 
is  used  to  seven  pounds  of  the  paint.  Paints  con- 
taining silica  have  been  used  for  both  wood  and 
iron;  they  give  a  hard  substance  which  is  very 
durable;  it  is  stated  that  when  mixed  with  proper 
oils  they  will  resist  the  action  of  salt  water  or  acids 
better  than  iron  or  lead  paints,  that  th=y  cover  well, 
and  that  in  case  oi  wood  they  form  a  considerable 
protection  against  fire. — Oas  Fitters'  Review. 


PAINT   FOR   EXPOSED  METAL. 

Red  lead,  so  largely  used  by  engineers.  Is  an  oxide 
of  lead,  usually  in  the  form  of  bright  red  powder, 
which  IS  not  affected  by  water,  but  evolves  the 
smell  of  chlorine  when  boiled  with  hydrochloric 
acid,  and  is  slowly  converted  into  chloride  of  lead. 
Dilute  nitric  acid  only  partly  dissolves  it,  leaving  a 
brown  powder.  On  account  [of  its  durability  it  is 
frequently  used  as  a  priming  coat,  often  the  only 
coat  used  on  iron  work.  Care  should  be  taken  that 
no  salt  is  present,  otherwise  a  chemical  action  com- 
mences, blisters  are  formed,  and  the  lead  is  reduced 
to  a  metallic  condition.  It  has  been  proposed  to 
substitute  for  red  lead  a  lead  obtained  from  a  sul- 


Acting-  Secretary  of  State  Wharton  has  issued  an 
order  to  all  diplomatic  officers  of  the  United  States, 
instructing  them  to  use  their  influence  to  have  all 
cuts  and  lithographs  sent  out  free  to  boom  the  Ex- 
position admitted  into  foreign  countries  free  of 
duty.  This  order  was  issued  because  the  admission 
of  such  cuts,  etc.,  duty  free,  has  been  refused  by 
some  countries,  and  in  consequence,  the  desire  to 
give  the  Exposition  the  greatest  possible  publicity 
is  interfered  with. 

Hassan  Ben  Ali,  of  Morocco,  is  seeking  a  conces- 
sion to  make  a  Morocco  exhibit  at  the  Exposition. 
He  says  ho  will  spend  lj;5(),000  in  showing  the  people, 
manners,  customs,  amusements,  etc.,  of  his  country, 
and  in  bringing  to  Chicago  a  tribe  of  Berbers. 
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BAIN'S   SMALL  ELECTRIC  LIGHT  PLANTS. 


The  rule,  until  lately,  lias  been  that  electric 
plants — "whether  for  light  or  power  purposes — must 
be  operated  on  a  large  scale  to  make  them  pay. 
And  practical  applications  of  electricity  did  rot 
gain  public  favor  until  they  were  reduced  to  a  pay- 
ing basis.  And,  as  just  intimated,  small  electric 
light  plants  were  out  of  the  question — on  account 
of  dollars  and  cents — until  recently. 

Now  we  have  the  pleasure  of  introducing  to  our 
readers  a  system  of  electric  light  service  which  may 
be  economically  adapted  in  isolated  residences,  or 
wherever  a  small  plant  may  be  desirable.  As  a  con- 
temporary observes,  the  services  of  electricity  for 
the  generation  of  light  and  the  utilization  of  power 
may  be  had  without  the  intervention  of  electric 
companies  to  supply  the  electricity  from  a  central 
station. 

The  pioneer  in  the  application  of  electricity  in 
"small  quantities"  is  Mr.  Foree  Bain,  of  the  Bain 
Electric  Manufacturing  Co.,  of  Chicago.  Mr.  Bain 
is  one  of  the  leading  practical  electricians  of  Amer- 
ica, and  of  the  world,  as  far  as  that  goes.  He  was 
(and  is)  the  consulting  electrical  engineer  of  Col. 
Lowry's  gra&t  electric  railway  systems  of  Minnapo- 
lis  and  St.  Paul,  Minn.,  and  other  important  electri- 
cal undertakings;  while  in  Chicago  he  is  looked  up 
to  by  hosts  of  people  who  are  using  electricity  for 
various  purposes.  His  services  have  been  in  requisi- 
tion by  hundreds  of  manufacturers  who  have 
adopted  isolated  electric  plants.  And  problems  of 
the  latter  kind  have  inspired  Prof.  Bain  to  perfect 
a  system  of  small  plants,  to  enable  those  who  desire 
electric  light,  or  electric  power,  on  a  small  scale,  so 
to  speak,  to  get  what  they  want  in  a  way  that  will 
pay. 

Full  particulars  are  given  in  a  pamphlet,  entitled 
"Bain's  Complete  Electric  Light  Plants,"  which  will 
be  sent  free  to  anyone  desiring  it.  In  their  intro- 
duction, the  Bain  Company  say:  "If  you  have  been 
contemplating  the  use  of  electric  light,  and  have 
hesitated  to  purchase  on  account  of  the  unreason- 
able prices  that  have  hitherto  been  charged,  we 
think  you  will  agree  with  us  if  you  will  kindly  read 
this  pamphlet,  that  we  have  solved  the  problem." 
And  not  only  that,  but  the  Bain  electric  plants  "are 
as  easily  put  up  and  set  in  operation  as  an  electric 
door  bell,  and  with  the  instructions  and  illustra- 
tions sent  (with  each  plant)  they  cannot  be  put  up 
wrong." 

The  illustration  given  herewith  shows  one  of  the 
Bain  little  plants  connected  and  ready  to  produce 
light  when  set  in  motion.  A  complete  plant,  to 
supply  5  electric  lights,  would  cost  only  $97.75,  the 
details  being  as  follows:  Dynamo,  $7J,  regulator, 
f5;  five  16  candel-power  lamps,  $3.75;  five  key 
sockets,  $3.75;  live  bushings,  25c.;  five  shades, 
$1.25;  five  shade  holders,  75c.;  five  rossette  and 
fuses,  $2;  thirty  feet  of  drop  cord,  $1;  five  adjus- 
table clamps  for  drop  cord,  25c.;  a  double-pole 
switch,  $1.50;  a  double-pole  fuse  base,  75c.;  and  a 
switch  board  wired,  with  wire,  cleats,  screws,  etc., 
$2.50;  total  $97.75. 

There  will  be  required.  In  addition  to  these 
electrical  fittings,  a  small  gas  engine  or  water- 
motor  (which  can  be  provided  at  very  little  expense) 
or  some  other  means  of  obtaining  the  initial  force. 
The  pamphlet  referred  to  contains  a  tabulated 
price  list  of  dynamos  and  appurtenances  to  pro- 
duce 10,  15,  20,  35,  or  50  lights  (of  16  candel-power 
each).  And  the  cost  of  electric  light,  by  means  of 
these  convenient  plants,  is  much  less  than  what  is 
paid  for  gas,  that  is  in  the  "long  run" — and  not  a 
very  long  one  either.  For  instance,  a  plant  for 
15  beautiful  electric  lights,  including  water- 
motor  or  gas  engine  to  operate  it,  would  cost  about 
the  same  amount  as  is  paid  for  15  comparatively 
dingy,  blinking,  unhealty  gas  lights  for  21  months^ 
or  say  two  years  at  most.  Afterwards  the  electric 
light  is  "all  profit"  almost. 

To  state  the  case  in  other  words  we  will  say,  as 
an  example,  that  a  ho-ise  may  be  supplied  with  15 
electric  lights  (16c.  p.  each),  by  the  Bain  plant  No. 
3,  at  a  cost  of  about  $225,  including  water-motor 
and  all  fittings  and  connections.  If  the  water  used 
has  to  be  paid  for,  that  is  all  the  cost,  except  the 
supply  of  new  lamps  when  necessary  (at  the  rate  of 
about  75  cents  each  from  the  Bain  company,  but 
which  cost  only  50  cents  each  from  the  Edison  coni- 
pany  if  they  will  fit).   The  cost  of  operation  is  thus 


extremely  small.  And  the  serious  expense  of  an 
electric  plant  is  at  the  start.  And  if  used  for  only 
a  year,  or  so,  gas  costs  less;  if  for  two  years,  gas 
and  electricity  cost  about  the  same;  but  if  the  ser- 
vice is  extended  over  four  or  five  years,  the  cost  of 
15  good  electric  lights  will  be  about  one-half  the 
payments  made  for  15  gas  jets,  during  such  a 
period. 

The  trouble  with  the  electric  companies  is  that 
they  have  too  many  fortunes  to  make.  The  Bain 
plants  are  fairly  reasonable — very  much  lower  than 
anything  similiar  on  the  whole  electrical  market, 
as  far  as  we  are  aware.  And  yet  there  remains  a 
great  margin  for  profit.  Take  the  price  of  lamps, 
for  instance,  in  the  Bain  list  five  of  them  cost  $3.75, 
that  is  75  cents  each,  whereas  the  Edison  lamps 
cast  only  a  half  a  dollar  a  piece,  buying  one  at  a 
time — if  bought  in  dozens  they  come  to  only  44 
cents  each.  This  shows  (If  the  other  charges  are  on 
the  same  scale)  that  the  Bain  plants  afford  a  rattling 
good  profit. 

Let  us  be  thankful  for  small  concessions.  The 


prices  a  long  way  up.  The  Bain  company  have 
made  a  forward  step  in  this  direction.  There  is 
yet  plenty  of  room  to  go  ahead  of  them,  lowering 
prices,  and  yet  keeping  up  quality  and  elficiency. 


THE  QUEEN  OF  UNCLE  SAM'S  NAVY. 


Bain's   Small  Electkic  Light  Plant. 


The  armored  cruiser  "New  York,"  which  is  to  dis- 
place the  cruiser  Philadelphia  as  queen  of  the  Unit- 
ed States  Navy,  will  be  launched  from  Cramp's  ship- 
yard on  Tuesday,  December  1 .  High  water  on  that 
day  will  be  about  1:30  o'clock  in  the  afternoon,  and 
at  that  hour  the  sole  piece  that  holds  the  largest 
vessel  in  the  United  States  Navy  on  the  stocks  will 
be  cut. 

The  cheer  that  will  go  up  from  thousands  of 
throats  and  the  scream  of  whistles  that  will  salute 
her  as  she  floats  out  on  |the  Delaware  will  be  in 
honor  of  the  largest  vessel  ever  built  in  America. 

The  tonnage  of  this  great  vessel  is  8,150.  She  is 
380 J  feet  long,  61  feet  beam,  and  will  draw  23  feet 
of  water.  Her  speed  is  to  be  20  knots  an  hour  and 
her  indicated  horse  power  is  to 
be  16,000.  Her  tonnage  will  be 
exceeded  by  that  of  the  new  bat- 
tle ships  and  her  horse-power  by 
the  new  fast  craisers  Nos  12  and 
13,  all  of  which  are  under  con- 
struction, but  until  fast  cruiser 
No.  12  is  completed  she  will 
have  no  peer. 

"She  is  the  type  of  the  British 
warship  Blake,"  said  Charles  H, 
Cramp  "with  side  armor." 

Invitations  to  be  present  at  the 
launch  will  be  issued  about  the 
middle  of  the  month,  to  about 
200  persons.  These  will  include 
President  Harrison  and  his  Cab- 
inet, the  heads  of  the  bureaus 
of  the  Navy  Department  and 
prominent  naval  officers.  As  the 
new  vessel  is  named  after  the 
Empire  state  and  the  metropolis 
of  the  nation,  a  hundred  guests 
will  be  present  from  New  York 
State  and  New  York  City. 

Governor  Hill  and  other  state 
officials.  Governor- elect  Flower, 
Mayor  Grant,  of  New  York, 
and  the  chief  officials  of  the  city, 
and  the  editors  of  the  leading 
New  York  papers  will  be  invited. 
Work  on  the  vessel  is  as  far  ad- 
vanced as  is  usual  with  a  new 
ship  at  launching  time.  The 
port  shaft  is  in  place,  and  the 
starboard  shaft  in  its  bearings. 
Preparations  for  the  launch  go 
on  as  rapidly  as  necessary.  The 
frame  work  of  a  platform  at 
the  bow  for  some  of  the  guests 
has  been  erected. 

Work  on  cruiser  No.  12  and  the 
battle  ships  Indiana  and  Mas- 
sachusetts, is  progressing  rapidly 
and  the  keel  of  the  cruiser  No. 
13  will  be  laid  soon  after  the 
New  York  leaves  the  ways. 


Bain  Electric  Manufacturing  Co.,  whose  goods  are 
first- classs,  it  must  be  admitted,  have  brought  the 
prices  of  useful  electric  plants  down  within  reason- 
able limits.  Further  great  "drops"  may  reasonably 
be  expected  in  the  near  future.  When  another  re- 
spectable firm  comes  forward,  to  undersell  the  Bain 
people,  while  maintaining  excellent  quality,  then  a 
healthy  competition  may  be  expected  to  set  in. 

Electricity  will  not  have  fair  play  (as  far  as  dol- 
lars and  cents  are  concerned)  until  the  mute  mon- 
opoly that  has  hitherto  ruled  prices  in  the  electri- 
cal market  is  broken.  When  it  becomes  subject  to 
ordinary  competiton,  it  may  be  expected  with  good 
reason  that  electric  light  and  electric  power  may  be- 
come as  general  as  water  and  as  popular  as  politics. 
Families  will  then  vie  with  each  other,  probably, 
in  the  electrical  displays  of  light  and  energy  at  each 
house. 

Such  a  condition  of  things  is  almost  in  sight,  as 
it  were.  And  it  only  requires  the  awakening  of  the 
spirit  of  free  competition,  in  a  few  leading  electric- 
ians, to  throw  off  the  reserve  which  now  keeps 


The  following  petition,  addressed  to  the  Congress 
of  the  United  States,  is  being  extensively  circulated 
for  signatures: 

"The  undersigned  citizens  of  the  United  States, 
having  a  profound  sense  of  the  evil  and  inadequacy 
of  war  as  a  mode  of  settling  international  disputes, 
hereby  pray  your  honorable  body  to  take  whatever 
action  may  be  necessary  to  invite  a  conference  of 
the  governments  of  the  world  to  sit,  during,  and  in 
connection  with,  the  World's  Columbian  Exposition, 
to  be  held  in  Chicago  in  1893,  for  the  purpose  of 
devising,  discussing  and  recommending  measures 
by  which  the  principal  of  arbitration  may  be  incor- 
porated into  treaties,  confiicting  international  laws 
may  be  harmonized,  and  an  international  court  es- 
tablished, having  jurisdiction  in  cases  which  govern- 
ments shall  fail  to  settle  by  negotitation." 

The  upholsterers  of  Philadelphia  have  applied 
for  50,000  square  feet  of  space  in  the  Manufactures 
Building,  for  a  collective  exhibit  from  their  several 
establishments,  at  the  Columbian  Exposition. 


NOTEMBEK  11,  1891. 
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LOCALIZATION  AND  REMEDY  OFTROUBLES 
IN  DYNAMOS  AND  MOTORS. -VII. 

By  Prof.Fbancis  B.Ceockee  and  Dr.  S.  S.Wheelek. 

Continued  from  Pas'  iSq. 
VII.— MOTOR  STOPS  OR  FAILS  TO  START. 

This  trouble  is,  of  coarse,  an  extreme  case  of  the 
previous  class  (Speed  to  High  or  Low),  but  it  is 
made  a  separate  class  because  it  is  so  perfectly  def- 
inite and  requires  somewhat  diffdreut  treatment. 
This  heading  does  not,  of  course,  apply  to  dynamos 
since  they  are  usually  driven  positively  by  an  en- 
gine and  do  not,  like  a  motor,  depend  on  their  own 
operation  for  their  motion. 

1st  Cause.— Grea^  Overload.  (See  Sparking,  No. 
1.)  A  slight  overload  causes  motor  to  run  slowly, 
but  an  extreme  overload  will,  of  course,  stop  it  en- 
tirely or  "stall"  it. 

Symptom— On  a  constant  current  circuit  no  harm 
results,  and  motor  starts  properly  when  load  is  re- 
duced or  taken  off. 

On  a  constant  potential  circuit  the  current  is  very 
excessive,  and  safety  fuse  melts,  or,  in  the  absence 
or  failure  of  the  latter  to  act,  armature  would  be 
burnt  out. 

REMEDY.  —  Turn  on  switch  instantly,  reduce  or 
take  off  the  load,  replace  the  ruse  or  cut-out  if 
necessary,  and  turn  on  current  again,  just  long 
enough  to  see  if  trouble  still  exists. 


2nd  Cause. —  Very  excessive  friction  due  to  shaft, 
bearings  or  other  parts  being  jammed,  or  armature 
touching  pole  pieces. 

Sl/mp<om.— Similar  to  a  previous  case,  but  is  dis- 
tinguished from  it  by  the  fact  that  armature  is  hard 
to  turn  by  hand,  even  when  load  is  taken  off.  Ex- 
amination shows  that  shaft  is  too  large,  bent  or 
rough,  or  bearing  too  tight,  armature  touches  pole 
pieces  or  other  impediment  to  free  rotation. 

REMEDY. — Turn  current  off  instantly,  ascertain 
and  remove  cause  of  friction,  turn  on  current  again 
just  long  enough  to  see  if  trouble  still  exists. 


3rd  Cause.  — Circuit  open  due  to  (a)  safety  fuse 
melted,  (6)  wire  in  motor  broken  or  slipped  out  of 
connections,  (c)  brushes  not  in  contact  with  com- 
matator,  (d)  switch  open,  (c)  circuit  supplying  mo- 
tor open,  (/)  failure  at  generating  station. 

Symptom. — Distinguished  from  Nos.  1  and  2  by 
the  fact  that  if  load  is  taken  off  motor  still  refuses 
to  start,  and  yet  armature  turns  freely  by  hand. 

f)n  a  constant  current  circuit  the  switch  arcs 
badly  when  turned  on  if  motor  circuit  is  open; 
but  there  is  no  current,  motion  or  other  effect  in 
motor.  On  a  constant  potential  circuit,  field  circuit 
alone  of  a  shunt  motor  may  be  open,  in  which  case 
pole  pieces  are  not  strongly  magnetic  when  tested 
with  a  piece  of  iron ;  if  armature  circuit  is  at  fault 
there  is  no  spark  when  brushes  are  lifted,  and  If 
both  are  without  current  there  is  no  spark  when 
switch  is  opened. 

REMEDY. — Turn  current  off  instantly.  Examine 
safety  fuse,  wires,  brushes,  switch  and  circuit  gen- 
erally for  break  or  fault.  If  none  can  be  found  turn 
on  switch  again  for  a  moment,  as  the  trouble  may 
have  been  due  to  a  temporary  stoppage  of  the  cur- 
rent at  the  station  or  on  the  line.  If  motor  still 
seems  dead,  test  separately  a/mature,  field  coils  and 
other  parts  of  circuit  for  continuity  with  a  magneto 
or  cell  of  battery  and  electric  bell.  (See  Instruc- 
tions for  Testing.) 


4th  Cause.  — Wrong  connection,  or  complete  short 
circuit  of  field,  armature  or  switch, 

Symptom. — Distinguished  from  Nos.  1  and  2  in  the 
same  way  as  No  3,  and  differs  from  No.  3  in  the  f  vi- 
dence  of  strong  current  in  motor. 

On  a  con.stant  potential  circuit,  if  current  is  very 
great,  it  indicates  a  short  circuit.  If  the  field  is  at 
fault  it  will  not  be  strongly  magnetic. 

The  possible  comi)lications  of  wrong  connections 
are  so  great  that  no  exact  rule  can  be  given.  Care- 
fully examine  and  make  sure  of  the  correctness  of 
aJJ  connections  (see  Diagrams  of  Connections). 
This  trouble  is  usually  inexcusable,  since  only  a 
competent  person  should  ever  set  up  or  cliange  the, 
conneotions  of  a  motor. 

To  be  Continued. 


FALLS   RIVET  AND  MACHINE  CO.'S  STEEL 
RIM  PULLEYS  AND  CLUTCHES- 

The  accompanying  cuts  show  (1)  a  six-arm  clutch 
on  a  patent  steel  rim  pulley,  (2)  a  four-arm  friction 
clut'h  cut-off  coupling,  and  (3)  a  six-arm  bare  pul- 
ley. 

That  tte  Falls  Rivet  and  Machine  Co.  claim  their 
pulleys  to  be  the  best  in  the  market  goes  without 
saying,  but  the  reasons  therefor  are  worth  noticing, 
namely — 

That  they  are  all  made  ''running  balance." 

That  they  are  from  25  to  40  per  cent,  lighter  than 
corresponding  sizes  of  ordinary  cast  iron  pulleys, 
but  are  much  stronger  and  capable  of  transmitting 
fully  fifteen  per  cent,  more  power. 

That  the  saving  in  weight  is  principally  made  in 
the  rim,  where,  for  several  reasons,  lightness  is  most 
de.  liable. 

That  the  rims  being  made  of  rolled  steel  cannot 
be  chipped  while  in  transit  to  destination,  or  bro- 
ken by  accidents  in  handling  that  would  ruin  an 
ordinary  cast  pulley. 

That  the  continuous  cast  iron  inner  rim  (connect- 
ing the  outer  ends  of  the  pulley  arms)  effectually 
preserves  the  pulley's  perfect  roundness,  no  matter 
how  tight  the  belt  or  how  high  the  speed  at  which 
it  may  be  run . 

That  the  steel  rims  are  so  securely  riveted  to  the 
supporting  cast  rims  that  they  cannot  possibly  work 
loose,  it  is  said. 

The  above  points  of  superiority,  which  give  a 
pulley  that  is  especially  desirable  for  high  speed 
service,  will  be  thoroughly  appreciated  by  mill- 
wrights, machinists  and  manufacturers  generally. 
The  pulleys  have  made  fast  friends  of  all  who  have 
become  acquainted  with  them,  say  the  manufact- 
urers, and  their  sale  is  increasing  rapidly. 


ENGINEERS'  CLUB  OF  PHILADELPHIA. 


At  the  last  meeting  of  the  Engineers'  Club  of 
Philadelphia,  Captain  Spencer  C.  McCorkle  pre- 
sented the  following  resolution: 

Resolved,  That  the  President  be  requested  to  ap- 
point a  Committee  of  three  to  propose  measures  for 
bringing  the  subject  of  Laudloclced  Navigation  be- 
fore the  Boards  of  trade  and  other  commercial  bodies 
of  the  principal  Eastern  and  Southern  seaboard 
cities,  with  the  view  of  preparing  a  joint  memorial 
for  presentation  to  Congress,  urging  the  importance 
of  the  subject  and  praying  that  the  necessary  pre- 
liminary steps  be  taken  in  that  direction.  He  urged 
the  necessity  of  interesting  the  various  boards  of 
trade  and  other  commercial  bodies  in  the  project  of 
perfecting  the  interior  lines  of  water  communica- 
tion along  our  Eastern  and  Southern  coasts,  and 
then  bringing  the  matter  to  the  attention  of  Con- 
gress. The  resolution,  seconded  by  Mr.  Trautwine, 
was  adopted.  The  Chair  subseqently  appointed 
Capt.  McCorkle  and  Messrs.  Foster  Crowell  and 
Rudolph  Hering  as  the  Committee. 

Hon.  B.  E.  Fernow,  Chief  of  the  Forestry  Division 
of  the  Department  of  Agriculture,  described  the 
tests  of  timber  now  being  made  under  the  auspices 
of  that  Department  and  urged  the  necessity  for 
them.  The  material  is  to  be  collected  under  the  di- 
rection of  experts,  and  all  the  data  are  to  be  care- 
fully noted,  so  that  not  only  the  section  from  which 
the  specimen  is  obtained  wiU  be  known,  but  also 
the  entire  history  of  each  piece  tested. 


Expert  engineers  are  working  upon  the  drainage 
problem  in  connection  with  the  Exposition  grounds 
at  Jackson  Park.  As  a  result  of  calculation  in  the 
Construction  Department,  a  somewhat  new  plan 
will  be  adopted  for  taking  care  of  "World's  Fair  sow- 


Falls  Rivet  and  Machine  Co.'s  Steel  Rim  Pulleys  and  Clutches. 


Some  of  the  largest  electrical  plants  in  the 
country,  we  are  informed,  have  been  fitted  Mith  the 
above-mentioned  pulleys  aud  friction  clutches. 

The  Chicago  Shafting  and  Pulley  Co.,  10  South 
Canal  St.,  Chicago,  are  selling  agents  for  the  above. 


The  alkaline  accumulator  devised  by  MM.  Com- 
melin  Desmazures  and  Bailhache,  according  to  the 
London  Electrician,  has  recently  undergone  a  small 
improvement  in  detail,  which  will  tend  to  diminish 
the  somewhat  excessive  loss  of  charge  when  left 
on  open  circuit  which  was  noticeable  m  the  earlier 
types.  A  battery  of  these  cells,  weighing  21,650 
pounds,  is  used  on  board  the  marine  boat  Gymnote, 
and  it  has  been  found  possible  to  obtain  from  this 
battery,  without  injury  to  it,  no  less  than  345  horse- 
power, or  one  hor.se -power  per  63  pounds  of  dead 
weight.  A  battery  of  these  cells  was  also  employed 
to  operate  a  Canet  cannon  during  the  Paris  Exposi- 
tion lasr  year.  The  Commelin-Dcsmazures  accu- 
mulator contains,  it  will  be  remembered,  compressed 
porous  copper  negatives  (2  to  3  millimetres  thick), 
inclosed  in  an  envelope  of  parchment  cloth  andiron 
wire  gauze  po.sitives,  in  a  50-degree  Bi»ume  solution 
of  zincate  of  potassium  During  the  charge  zinc  is 
deposited  upon  the  iron  electrodes  and  oxygen  is 
absorbed  by  the  copper  electrodes.  During  the 
discharge  the  zinc  is  redissolved,  combining  again 
with, the  oxygen  from  the  copper  electrode.  The 
average  E.  M.  F.  per  cell  is  only  .75  volt.  It  was 
found  tbat  the  parchment  cloth  became  feebly 
conducting  after  long  immersions  in  the  electrolyte 
and  in  consequence  there  was  considerable  loss  of 
charge  on  open  circuit.  The  cells  are  now  con- 
structed with  the  parchment  cloth  carefully  insu. 
lated  from  the  copper  plates. 


age.  All  the  offal,  conveyed  through  underground 
pipes,  will  run  into  four  large  tanks  at  the  south- 
western portion  of  Jackson  Park.  These  tanks_  are 
to  be  thirty  feet  in  diameter  and  forty  feet  deep. 
The  novel  feature  connected  with  the  plan  is  that 
the  sewage  deposited  in  the  tanks  is  to  be  treated 
chemically,  and  the  Construction  Department  be- 
lieves that  the  water  flowing  from  them  after  the 
chemical  treatment  will  be  almost  pure  and  whole- 
some. So  far  as  is  known  a  similar  treatment  has 
never  been  adopted,  txcept  at  Berlin,  Germany. 
There  the  method  has  been  found  to  work  with  sat- 
isfaction. If  equally  successful  at  Chicago  the 
waters  of  the  late  will  not  be  polluted  by  the  drain- 
age from  the  Exposition  grounds. 

Electricity  is  to  be  the  motive  force  in  Jackson 
Park  during  the  construction  of  the  Exposition 
buildings.  The  Electric  plant  has  been  completed 
and  steam  engines  must  go.  This  is  done  in  order 
to  reduce  the  fire  risk.  The  saw-miUs,  used  in  get- 
ting out  building  material,  which  have  been  run  by 
steam,  are  now  supplied  by  electric  power,  fur- 
nished, if  desired,  night  and  day.  Electrical  En- 
gineer Sargeant  is  prepared  with  a  sixty  horse- 
power plant  to  supply  electric-motor  service. 

British  Guiana  has  appointed  its  Royal  Agricul- 
tural and  Commercial  Society  a  World's  Fair  Com- 
mission to  repre.sent  the  Colony,  and  has  apjno- 
priated  S!20,000  for  an  exhibit.  President  B.  Howell 
Jones,  of  the  Commission,  has  been  made  its  execu- 
tive officer.  A  space  of  00x30  feet  has  been  request- 
ed near  that  assigned  to  the  Dominion  of  Canada 
and  other  British-American  colonies,  so  that  a  con- 
trast may  bo  made  between  their  exhibits  and  those 
of  the  Latm-American  countries. 
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Energy  is  a  great  mystery  to  a  man  like  Thomas 
A.  Edison.  The  "Wizard"  also  considers  that  "all 
matter  lives  and  possesses  intelligence."  Hitherto 
it  is  only  poets,  and  only  the  most  inspired  ones, 
have  perceived  animation  in  dust.  In  the  nex*; 
column  we  give  an  extract  of  Mr.  Edison's  views  re- 
garding energy,  which  are  thoroughly  Edisonian. 


Combustion  of  coal  under  a  boiler  is  a  very  com- 
mon process,  to  the  ordinary  mind;  but  to  those 
who  have  studied  the  subject,  it  affords  much  food 
for  reflection.  What  Mr.  Edison  says  in  reference 
to  the  many  forms  of  energy  that  result  therefrom, 
as  quoted  in  this  issue,  cannot  fail  to  be  of  special 
interest  to  those  who  have  studied  fuel  economy. 
And  Mr.  Edison's  remarks  point  out  that  men  have 
no  idea  yet  as  to  what  combustion  is  capable  of. 


Wives  of  stationary  engineers  are  discussing  the 
question  of  joining  the  Daughters  of  Fulton,  and  in- 
stituting auxiliaries,  all  over  the  country.  In  this 
issue  the  Supreme  Secretary,  Miss  May  E.  Deas, 
blows  the  bugle  of  organization.  Bro.  Eben  B.  Hill 
shows  that  the  elevating  influence  of  good  women 
have  told  on  him,  and  he  will  do  all  he  can  to  lead 
the  engineers'  wives  and  daughters  in  Missouri  to 
join  the  Daughters  of  Fulton.  We  are  not  at  liberty 
to  report  what  is  being  done  in  reference  to  the 
matter  in  Omaha  and  other  cities.  The  spirit  of 
progress  is  moving,  however,  in  various  directions. 
And  we  are  glad  that  our  Women's  Department  is 
being  apjjreciated  and  likely  to  become  very  use- 
ful. An  old  adage  says  that  a  man  becomes  pretty 
much  what  a  woman  makes  of  him.  Here  is  an  op- 
portunity. 


The  great  electrical  Inventor,  Thomas  A.  Edison, 
has  spoken  his  mind,  it  seems,  toucliing  energy,  as 
follows: 

"Of  course  there  is  a  source  of  energy.  Nature  is 
a  perpetual  motion  machine,  and  perpetual  motion 
implies  a  sustaining  and  impelling  force. 

"When  I  was  in  Berlin  I  met  Du  Bois  Eeymond, 
and,  wagging  the  end  of  my  finger,  I  said  to  him, 
'What  is  that?  What  moves  that  finger?'  He  said  he 
didn't  know;  that  investigators  have  for  twenty-five 
years  been  trying  to  find  out.  If  anybody  could 
tell  himwhat  wagged  this  finger  the  problem  of  life 
would  be  solved. 

"There  are  many  forms  of  energy  resulting  from 
the  combustion  of  coal  under  a  boiler.  Some  of 
these  forms  we  know  something  about  in  a  practical 
way,  but  there  may  be  many  others  we  don't  know 
anything  about. 

"Perhaps  electricity  will  itself  be  superseded  in 
time,  who  knows?  Now  a  beefsteak  in  the  human 
stomach  is  equivalent  to  coal  under  a  boiler.  By 
oxidization  it  excites  energy  that  does  work,  but 
what  form  of  energy  is  it?  It  is  not  steam  pressure. 
It  acts  through  the  nerve  cells,  performs  work  that 
can  be  measured  in  foot  pounds,  and  can  be  trans- 
formed into  electricity,  but  the  actual  nature  of  this 
force  which  produces  this  work — which  makes  effec- 
tual the  mandate  of  the  will— is  unknown. 

"It  is  not  magnetism;  it  doesn't  attract  iron.  It 
is  not  electricity — at  least  not  such  a  form  of  elec- 
tricity as  we  are  familiar  with.  Still,  here  it  is  nec- 
essary to  be  guarded,  because  so  many  different 
forms  of  electricity  are  known  to  science  that  it 
would  be  rash  to  say  positively  that  we  shall  not 
classify  vital  energy  as  a  form  of  electrical  energy. 
We  cannot  argue  anytliing  from  difference  In  speed. 
Nerve  force  may  travel  as  fast  as  electricity  once  it 
gets  started.  The  apparent  slowness  may  be  in  the 
brain.  It  may  take  an  appreciable  time  for  the 
brain  to  set  the  force  going. 

"I  made  an  experiment  with  a  frog's  leg  that  in- 
dicates someting  of  the  kind.  I  took  a  leg  that  was 
susceptible  to  galvanic  current.  The  vibration 
produced  a  note  as  high  as  a  piccolo.  While  the 
leg  was  alive  it  responded  to  the  electrical  current; 
when  it  was  dead  it  would  not  respond.  After  the 
frog's  leg  had  been  lying  in  the  laboratory  three  days 
1  couldn  t  make  it  squeal.  The  experiment  was  con- 
clusive as  to  this  point.:  The  vital  force  in  the 
nerves  of  the  leg  was  capable  of  acting  with  speed 
enough  to  induce  the  vibration  of  the  diaphragm 
necessary  to  produce  sound. 

"Certainly  this  rate  of  speed  is  much  greater  than 
physiologists  appear  to  allow,  and  it  seems  reason- 
able that  there  is  a  close  affinity  between  vital  en- 
ergy and  electricity.  I  do  not  say  they  are  iden- 
tical; on  the  contrary,  I  say  they  are  very  like.  If 
one  could  learn  to  make  vital  energy  directly  with- 
out fuel,  that  is,  without  beefsteak  in  the  stomach, 
and  in  such  manner  that  the  human  system  could 
appropriate  it,  the  elixir  of  life  would  no  longer  be 
a  dream  of  alchemy.  But  we  have  not  yet  learned 
to  make  electricity  directly,  without  the  aid  of  fuel 
and  steam. 

"I  believe  this  is  possible;  indeed,  I  have  been 
experimenting  in  this  direction  for  some  time  past. 
But  until  we  can  learn  to  make  electricity,  like 
nature,  out  of  disturbed  air  I  am  afraid  the  more 
delicate  task  of  manufacturing  vital  energy  so  that 
it  can  be  bottled  and  sold  at  the  family  grocery 
store  will  have  to  be  deferred. 

"Electricity,  by  the  way,  is  properly  merely  a 
form  of  energy  and  not  fluid.  As  for  the  ether 
which  speculative  sience  supposes  to  exist,  I  don't 
know  anything  about  it.  Nobody  has  discovered 
anything  of  the  kind.  In  order  to  make  their 
theories  hold  together  they  have,  it  seems  to  me, 
created  the  ether.  But  the  ether  imagined  by  them 
is  unthinkable  to  me.  I  don't  say  I  disagree  with 
them,  because  I  don't  pretend  to  have  any 
theories  of  that  kind  and  am  not  competent  to  dis- 
pute with  speculative  scientists.  All  I  can  '  say  is, 
my  mind  is  unable  to  accept  the  theory.  The  ether, 
they  say,  is  as  rigid  as  steel  and  as  soft  as  butter. 
I  can't  catch  on  to  that  idea. 

"I  believe  that  there  are  only  two  things  in  the 
universe — matter  and  energy.  Matter  I  can  under- 
stand to  be  intelligent,  for  man  himself  I  regard  as 
jSO  muph  matter.   Energy  I  know  can  take  various 


forms  and  manifest  itself  in  different  ways.  1  c  an 
understand  also  that  it  works  not  only  upon,  but 
through  matter.  What  this  matter  is,  what  this 
energy  is,  I  do  not  know. 

"However,  it  is  possible  that  it  is  simjjle  matter 
and  energy  and  that  any  desire  to  know  too  much 
about  the  whole  question  should  be  diagno.sed  as  a 
disease;  such  a  disease  as  German  doctors  are  said 
to  have  discovered  among  the  ttudents  of  tUeir  un- 
iversities— the  disease  of  asking  questions." 


ENGINEERS'    INSPECTOR   AT  BUFFALO- 


An  important  ordinance,  published  in  our  present 
issue,  is  before  the  City  Council  of  Buffalo,  N.Y., 
having  been  referred  to  the  Committee  on  Ordi- 
nances. Mr.  Benjamin  P.  Kane,  chief  engineer  of 
Council  No.  14,  A.  O.  of  S.  E.,  at  Buffalo,  has  done 
much  to  bring  this  licensing  ordinance  where  it  is, 
having  spent  much  time  and  money  and  talk  in  ad- 
vocating a  good  license  law  so  as  to  elevate  the  pro- 
fession of  stationary  engineers,  and  secure  the  lives 
of  the  public  by  having  only  competent  men  in 
charge  of  steam  plants. 

Mr.  Kane  is  a  first-class  engineer  himself,  having 
had  great  experience  as  well  as  being  well  informed 
concerning  the  generation  and  use  of  steam.  And 
we  are  glad  to  learn  that  he  is  in  the  race  for  the 
inspectorsLip  that  will  have  to  be  filled  as  soon  as 
the  ordinance  referred  to  becomes  law,  which  it  is 
likely  to  do,  we  are  informed,  and  that  in  the  near 
future. 

If  the  Mayor  and  City  Council  of  Buffalo  were  to 
search  the  whole  of  the  United  States  for  an  in- 
spector of  stationary  engineers,  when  they  are  ready 
to  appoint  one,  they  would  not  find  very  many 
quite  equal  to  Benjamin  P.  Kane,  and  very  few  (if 
any)  better  than  him,  for  the  position. 

it  is  encouraging  for  the  advocates  of  a  sound  li- 
censing law  to  regulate  the  profession  of  steam  en- 
gineers to  see  such  an  important  city  as  Buffalo 
coming  to  the  front,  with  such  a  good  ordinance. 
And  when  it  becomes  law,  and  is  properly  adminis- 
tered, we  shall  not  expect  to  hear  of  boiler  explo- 
sions in  Buffalo,  N.  Y. 


THE    FLY-WHEEL  CATASTROPHY. 


A  defective  governor  was  the  cause  of  the  "Amos- 
keag  Accident,"according  to  the  Boston  Journal  of 
Commerce,  from  which  we  extract  the  following: 

What  caused  the  fly-wheel  of  the  engine  at  the 
Amoskeag  mills  to  burst?  is  a  question  ttiat  mill  en- 
gineers will  ask,  but  which  may  not  be  so  readily 
settled,  at  least,  whether  the  wheel  was  defective  or 
not,  as  was  claimed  by  Superintendent  Marning  in 
his  examination  by  the  coroner's  jury.    It  is  re- 
ported that  the  speed  had  been  very  irregular  dur- 
ing the  morning,  mills  Nos.  4  and  5  running  very 
slowly,  and  mills  Nos.  7  and  8  with  increased  speed, 
and  in  all  probability  the  belts  to  mills  Nos.  4  and  5 
were  slipping.    This  would  account  for  the  slack- 
ness of  the  speed  there  while  the  other  mills  were 
run  so  fast.    The  water  power  has  been  low  of  late, 
and  the  engine  required  to  do  a  great  amount  of 
work,  and  for  some  time  has  averaged  1950-horse 
power  at  61  revolutions  per  minute.   When  inter- 
viewed on  the  matter,  Marcelius  Gould,  tho  super- 
intenden  of  carding,  stated  that  a  few  minutes  pre- 
vious to  the  disaster  he  had  noticed  a  slackness  of 
speed  in  No.  5  mill  and,  as  is  customary  in  such 
cases,  ordered  the  machinery  shutdown  and  Tvent 
to  the  engine  house  to  make  inquiries.  These 
mills,  then  shut  down,  and  the  varying  and  increas- 
ed speed  felt  in  the  other  mills  caused  them  also  to 
shut  down  at  about  the  same  time  or  soon  after, 
thus  throwing  the  whole  load  off  the  engine  that  a 
moment  before  was,  if  anything,  overloaded.  This 
would  readily  account  for  the  fatal  racing  of  the 
engines,  but  whether  this  was  the  direct  act  that  led 
to  the  accident  or  not,  the  real  blame  must  be  attrib- 
uted to  the  governor  in  falling  to  act  properly  and 
to  control  the  speed.    It  may  be  that  all  the  load 
was  thrown  off  at  the  same  instant,  such  an  increase 
in  speed  as  would  immediately  follow,  should  make 
t,hat  governor  absolutely  prevent  a  particle  of  steam 
to  enter  the  cylinder  of  the  engine.    That  the  gov- 
ernor did  not  do  so  shows  conclusively  that  it  was 
either  improperly  designed  and  set,  or  not  in  a 
working  condition. 

This  Is  not  the  first  time  a  fly-wheel  has  burst 
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from  a  failure  of  the  governor  (the  Lyun  accident 
was  such  a  case,)  and  it  will  probably  not  be  the 
last,  but  the  lessous  such  accidents  teach,  should 
not  pass  unheeded.  It  is  such  a  curious  fact  that 
this  is  possible  in  an  age  when  we  expect  experi- 
ence to  teach  us  so  much,  and  with  engineers  tak- 
ing so  much  pride  in  their  achievements.  It  is  pos- 
sible to  design  and  make  a  governor  that  will  gov- 
ern, and  no  governor  should  be  upon  any  engine 
which  does  not  have  such  a  range  as  will  not  open 
the  steam  port  at  one  part  of  its  range,  yet  we  know 
of  engineers  who  repeatedly  set  valves  so  as  to  cut 
off,  at  least,  one-sixteenth  of  the  stroke  when  the 
governor  is  against  the  upper  stops.  This  is 
wrong,  for  the  slightest  amount  of  steam  admitted 
to  an  engine  suddenly  relieved  of  its  load,  and  up 
to  speed,  will  cause  a  dangerous  racing  in  a  few 
seconds,  and  it  only  needs  a  few  seconds  to  pass  the 
limit  of  safety.  Every  engineer  should  know  that 
his  governor  can,  if  there  is  need,  be  m  the  posi- 
tion that  the  valve  will  be  tripped  before  the  lap  of 
the  valve  is  uncovered,  it  can  be  done,  and  not  to 
do  it  is  to  invite  disaster  and  put  a  premium  on 
carelessness. 

It  is  as  important,  also,  that  the  governor  should 
then  be  properly  cared  for  and  frequently  tried. 
Working  in  the  same  position  for  so  long  a  time, 
the  regulator  column  is  likely  to  wear  shoulders. 
This  is  not  likely  to  hold  the  governor  down  in  a 
position  much  below  its  normal,  but  it  is  likely  to 
prevent  it  reaching  a  height  sufficient  to  shut  off 
steam,  as  much  as  though  its  movement  was  por- 
posely  limited. 

There  is  a  possibility  that  there  was  a  defect  in 
the  fly-wheel  casting  which  reduced  the  factor  of 
safety  and  caused  it  to  give  way  sooner  than  it  oth- 
erwise would;  but  even  so,  engineers  cannot 
lose  sight  of  the  fact  that  the  governor  that  was 
supposed  to  control  the  engine  under  all  conditions 
failed  to  do  so.  Though  flaws  in  the  fly-wheel  may 
have  contributed,  as  the  sudden  release  of  the  load 
did,  to  the  accident,  the  failure  of  the  governor  did 
the  mischief,  however  much  that  fact  may  seem 
to  be  covered. 


ENGINEERS  WANTED. 


The  sheriff  of  Cook  county,  in  which  Chicago  is 
situated,  has  filed  a  petition  in  the  Circuit  Court 
asking  for  the  following  help:  Two  janitors,  three 
janitresses,  three  watchmen,  an  elevator  man,  chief 
engineer  for  Court  House,  three  assistant  engineers, 
five  firemen,  one  coal-passer,  one  pump  man,  an 
electrician  and  assistant,  chief  engineer  for  jail  and 
Criminal  Court  Building,  two  assistant  engineers 
for  same  place,  and  three  firemen. 

Those  seeking  a  city  position  had  better  call  up- 
on or  communicate  with  Sheriff  Gilbert,  Chicago. 


ENGINEER  BURKE  DISCHARGED. 

In  the  Circuit  Court  at  Racine,  Wis.,  Nov.  10,  the 
District  Attorney  offered  a  nolle  prosequi  in  the 
case  of  the  State  of  Wisconsin  against  Martin 
Borke,  charged  with  criminal  carelessness  while  en- 
gineer on  a  passenger- train  on  the  Xorthwestern 
roaa  that  collided  with  a  freight-train  at  Eacine 
Junction  last  May,  resulting  in  the  death  of  three 
men.  The  District-Attorney  said  that  in  his  opin- 
ion it  would  be  difficult  to  secure  the  conviction  of 
the  defendant  and  he  was  discharged. 


AN   ENGINEER  SHOT  THROUGH  WALLS. 

A  communication  from  Sunbridge,  Ontario,  Nov, 
6,  says:  M.  E.  Tookey's  planing  mill  was  wrecked 
to-day  by  the  explo.sion  of  a  boiler.  James  Turn- 
bull,  the  enginoor,  was  driven  through  two  par- 
titions. Both  his  legs  were  broken  and  he  was  ter- 
rible scalded.  William  Cassidy,  a  carpenter,  had  a 
leg  and  an  arm  broken  by  being  struck  by  falling 
machinery.  Several  others  were  scalded  and  other- 
wise Injured,  but  not  seriously.  The  boiler  rose 
eighty  feet  in  the  air  and  landed  10<l  yards  away, 
fortunately  taking  a  direction  in  which  there  wore 
no  buildings. 

The  District  of  Columbia  has  decided  to  ask  Con- 
gress for  an  appropriation  of  $50,000  to  enable  it  to 
make  a  creditable  exhibit  at  the  World's  Fair  Ex- 
position. 


THE   COLUMBIAN  EXPOSITION. 


Following  are  the  rules  of  the  Machinery  Depart- 
ment, as  scheduled  by  Chief  Eobiiison,  and  as  ap- 
proved. 

1.  — A  limited  quantity  of  steam  or  water  power 
will  be  furnished  for  the  purpose  of  exhibiting 
machinery  in  operation,  the  quantity  of  each  to  be 
definitely  settled  at  the  time  of  allotment  of  space* 
Any  excesses  will  be  charged  for  at  a  fixed  price. 
Demands  for ,  such  excess  must  be  settled  at  the 
time  of  allotment  of  space. 

2.  — By  special  arrangements  the  installation  of 
heavy  articles  requiring  foundation  should  begin 
while  the  building  is  under  construction.  The 
floor  of  machinery  hall  will  support  250  pounds  per 
square  foot.  The  heaviest  single  piece  received 
must  not  weigh  more  than  30,000  pounds,  as  facilit- 
ies wil]|not  be  provided  for  handling  heavier  weights. 

3.  — The  steam  pressure  supplied  will  be  150 
pounds  to  the  square  inch.  Water  pressure  will  be 
that  due  to  a  head  of  225  feet,  or  a  pressure  of  98 
pounds  the  square  inch,  and  a  head  of  40  feet,  or  a 
pressure  of  175  pounds  to  the  square  inch. 

4.  — Driving  pulleys  are  limited  to  36  inches  in 
diameter. 

5.  — Exhibitors  of  steam  and  other  machinery 
who  desire  to  offer  the  exhibit  for  use  by  the  Expo- 
position  Company  should  send  their  applications  as 
soon  as  possible.  Such  exhibitors  may  select  their 
own  men  to  operate  this  machinery.  Their  wages 
will  be  fixed  and  paid  by  the  Exposition  Company. 

6.  — The  Exposition  Company  will  defray  the  nec- 
essary expenses  of  exhibitors,  loaning  them  mach- 
ines, tools,  etc.,  for  the  use  beyond  that  which  they 
would  have  incurred  as  exhibitors  simply,  wear  and 
tear  excepted. 

7.  — No  fire  will  be  allowed  in  machinery  hall,  ex- 
cept by  special  i^er mission.  Not  more  than  a  day's 
supply  oil,  or  other  infiammable  substances,  will  be 
permitted  in  machinery  hall,  but  a  suitable  place 
for  storage  of  these  materials  will  be  provided. 

8.  — Exhibitors  not  desiring  to  employ  attendants 
or  watchman,  may  leave  their  exhibits  in  the  care 
of  the  department,  which  will  assume  the  responsi- 
bility for  their  cleanliness. 


QUEER  TREATMENT   OF   R.  R.  ENGINEERS. 

The  Board  of  lAdjustment  of  the  Brotherhood  of 
Locomotive  Engineers  has  been  in  session  at  Oma- 
ha, Neb.  for  the  past  six  weeks.  It  is  composed  of 
twenty- one  of  the  most  prominent  engineers  be- 
tween Omaha  and  the  Pacific  Coast. 

While  this  board  was  in  session  Nov.  10,  a  special 
telegram  says:  A  squad  of  ijolice  swooped  down  on 
them,  and  arrested  G.  W.  Hansen,  A.  E.  Brees,  and 
the  Chairman,  all  of  the  Union  Pacific  system,  for 
alleged  participation  in  the  hold-up  of  the  Misouri 
Pacific  express  last  week.  They  were  unceremoni- 
ously hustled  off'  to  jail.  The  protestations  of  the 
prisoners  were  abruptly  choked  off.  They  told  who 
they  were,  and  a^ked  the  detectives  to  go  with  them 
and  they  would  furnish  the  most  convincing  proof 
that  they  were  just  what  they  represented  them- 
selves to  be.  They  wanted  to  send  for  other  mem- 
bers of  the  committee,  but  the  officers  would  not 
listen  to  it  and  hustled  them  aAvay  to  jail.  The  pris- 
oners were  taken  into  the  chief's  office  and  closely 
catechised,  and  were  finally  ordered  below,  where 
they  were  searched  and  then  locked  up  in  separate 
cells.  They  stated  that  they  were  locomotive  engi- 
neers, and  asked  to  be  allowed  to  explain,  but  were 
told  to  keep  quiet. 

But  the  situation  assumed  a  diff'erent  aspect, 
when  a  big  delegation  of  indignant  engineers  ap- 
peared at  the  police  station,  and  in  language  more 
forcible  than  polite,  demanaed  to  know  by  what 
authority  or  under  whose  instructions  their  com- 
rades had  been  placed  in  custody.  They  said  that 
not  only  could  they  vouch  for  the  prisoners,  but 
they  could  also  get  the  indorsement  of  S.  H.  H. 
Clark,  general  manager  of  the  Union  Pacifio  system. 
The  railroad  men  did  not  mince  matters  at  all,  and 
though  the  chief  had  them  in  his  private  office  with 
the  doors  tightly  closed  ho  was  given  to  under- 
stand that  unless  the  men  wer3  at  once  released 
there  would  be  trouble  in  the  vicinity  of  the  police 
station.    The  men  were  released. 

After  the  men  had  been  released  orders  wore  giv- 
en to  have  their  names  erased  from  the  register. 


and  all  the  chief's  subordinates  were  instructed  to 
know  nothing  whatever  about  the  case.  They 
even  forgot  that  there  had  been  any  such  persons 
there,  and  were  sure  that  no  arrests  had  been 
made. 


A   GOOD    LICENSING  ORDINANCE. 


Following  18  a  copy  of  an  ordinance  to  provide 
for  the  inspection  of  steam  engines  and  boilers 
used  in  the  City  of  Buffalo,  N,  Y.,  and  to  prohibit 
the  use  of  unsafe  ones;  to  prohibit  any  person  who 
has  not  been  duly  licensed  under  such  legulations 
as  the  Common  Council  may  prescribe,  from  run- 
ning any  steam  engine,  stationary  or  otherwise,  in 
the  cit.y,  except  the  engineers  of  duly  incorporated 
steam  railroads,  and  engineers  duly  licensed  by  the 
authorities  of  the  United  States;  to  classify  such 
engineers  and  to  provide  for  the  appointment  by 
the  Mayor,  of  such  inspector,  examiner  and  em- 
ployes, as  may  be  required  to  carry  out  such  ordi- 
nance. 

Sec.  1.  There  shall  be  appointed  by  the  Mayor, 
after  the  passing  of  this  ordinance,  and  thererfter 
at  any  time  the  office  may  become  vacant,  an  exam- 
iner of  stationary  engineers,  who  shall  have  charge 
of  the  carrying  out  of  this  ordinance. 

Said  examiner  shall  be  a  citizen  of  the  United 
States,  and  shall  have  not  less  than  ten  years'  prac- 
tical experience  as  a  stationary  engineer,  and  shall 
hold  office  until  removed  for  cause.  Two  assistant 
examiners,  who  shall  assist  the  examiner  as  shall  be 
necessary  to  properly  carry  out  the  provisions  of 
this  ordinance.  One  assistant  shall  be  a  practical 
stationary  engineer  of  not  less  than  five  years'  ex- 
perience, and  the  other  assistant  shall  be  a  practical 
boiler  maker.  Said  assistants  shall  be  citizens  of 
the  United  States,  and  shall  hold  office  until  re- 
moved for  cause. 

Sec.  2.  It  shall  be  the  duty  of  the  examiner  to 
make  such  rules  and  regulations  for  the  guidance 
and  government  of  his  assistants  and  inspectors,  as 
shall  be  necessary  to  properly  carry  out  into  effect 
the  provisions  of  this  ordinance.  He  shall  keep  a 
record  of  the  transactions  of  his  office,  and  of  any 
accidents  that  may  occur  on  account  of  the  explo- 
sion of  any  steam  generator  coming  under  the  pro- 
visions of  this  ordinance,  and  shall  render  annually, 
before  the  first  day  of  January,  a  report  of  the  same 
to  the  Mayor. 

It  shall  be  his  duty  to  give  proper  notice  of  the 
time  and  place  where  he  shall  examine  all  persons 
who  shall  appear  before  him  for  examination,  as  to 
their  qualifications  to  operate  and  have  charge  of 
steam  engines  and  boilers  in  this  city,  and  he  shall 
issue  a  license  to  applicants,  as  this  ordinance  pro- 
vides. 

Sec.  3.  Every  person  within  the  city  limits  of  the 
City  of  Buffalo,  in  charge  of  or  operating  any  steam 
engine  or  steam  boiler,  except  persons  operating 
locomotive  steam  engines,  or  persons  duly  licensed 
by  the  United  States  authorities,  shall  appear  in 
person  before  the  examiner,  within  ninety  days 
after  the  passing  of  this  ordinance,  for  examination 
as  to  his  qualifications  as  a  stationary  engineer,  and 
if  found  qualified,  shall  be  duly  licensed  as  this  or- 
dinance provides. 

Sec.  4.  No  person  shall  be  granted  a  license  un- 
less he  be  a  citizen  of  the  United  States,  of  good 
moral  and  temperate  habits,  and  not  under  twenty- 
one  years  ol  age. 

Sec.  5.  Any  person  found  in  charge  of,  or  operat- 
ing any  steam  engine  or  steam  boiler,  in  a  state  of 
intoxication,  shall  forfeit  his  license  for  any  term 
not  loss  than  six  months,  and  it  shall  be  the  duty  of 
the  examiner  to  cancel  or  revoke  the  license  of  any 
person  licensed  under  the  provisions  of  this  ordl 
nance,  who  shall  be  found  incompetent  or  negligent 
in  the  performance  of  his  duties  as  an  engineer. 

Sec.  0.  Any  owner,  agent  or  user,  of  any  steam 
engine  or  steam  boiler,  in  operation,  who  neglects  or 
refuses  to  employ  a  licensed  engineer,  to  have 
charge  of,  or  operate  said  steam  engine  or  steam 
boiler,  shall  be  deemed  guilty  of  a  misdemeanor, 
and  liable  to  a  fine  not  to  exceed  $250  for  each 
offense,  and  stand  committed  until  the  line  is  paid. 

Sec.  7.  The  examiner  shall  have  power  to  con- 
demn or  prohibit  the  use  of  any  steam  generator 
that  is  found  to  bo  dangerous  to  life  or  property, 
and  it  shall  be  his  duty  to  stamp  or  mark  such 
boilers  o  r  generators,  and  any  person  found  offer 
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ing  or  having  for  sale,  for  the  pm-pose  of  generating 
steam,  such  marked  steam  boiler  or  generator,  shall 
be  deemed  guilty  of  a  misdemeanor,  and  shall  be 
liable  to  a  fine  of  not  more  than  five  hundred 
dollars,  for  each  ofifense,  and  stand  committed  until 
the  fine  is  paid. 

Sec.  8.  Any  person  taking  charge  of,  or  operating 
any  steam  engine  or  steam  boiler,  within  the  city 
limits  of  the  City  of  Buffalo,  without  having  a 
proper  license,  shall  be  deemed  guilty  of  a  mis- 
demeanor, and  liable  to  a  fine  not  to  exceed  fifty 
dollars,  and  stand  committed  until  the  fine  is  paid. 

Sec.  9.  All  licenses  must  be  renewed  annually 
and  no  person  shall  have  charge  of,  or  operate  more 
than  one  steam  plant. 

Sec.  10.  A  fee  of  three  dollars  shall  be  collected 
by  the  examiner  upon  issuing  a  license,  and  two 
dollars  for  each  annual  renewal,  and  all  fees  col- 
lected shall  be  paid  by  the  examiner  to  the  City 
Treasurer. 

Sec.  11.  All  persons  licensed  under  the  provisions 
of  this  ordinance,  shall  be  classified  and  graded  ac- 
cording to  the  capacity  or  horse-power  of  a  steam 
engine,  steam  boiler  or  steam  plant,  of  which  they 
shall  be  found  competent  to  take  charge,  namely : 
Chief  engineers,  first-class  engineers,  second-class 
engineers,  and  special  engineers. 

Chief  engineers  to  take  charge  of  and  operate  any 
size  steam  plant.  First-class  engineers  to  take 
charge  of  any  steam  plant  not  exceeding  150  horse- 
poAver,  and  second-class  engineers  to  take  charge 
of  and  operate  any  size  steam  plant  not  exceeding 
75  horse-power,  and  special  engineers  to  take  charge 
only  of  a  certain  steam  engine  or  boiler  to  be  stated 
in  the  license,  such  steam  engine  or  boiler  not  to 
exceed  ten  horse-power;  and  such  license  shall  not 
be  issued  for  a  longer  term  than  one  year. 

Sec.  12.  Steam  boilers  used  in  private  dwellings 
only  for  heating,  or  cooking  or  heating,  where  the 
water  returns  automatically  to  the  boiler  without 
the  aid  of  a  pump-injector  or  inspirator  are  exempt 
from  the  provisions  of  this  ordinance. 

Sec.  13.  Every  owner,  user  or  person  having 
charge  of  any  steam  engine  or  boiler  inside  the  city 
limits  of  the  City  of  Buffalo,  shall  give  the  examiner 
or  his  inspector,  free  access  to  said  steam  engine  or 
boiler,  for  the  purpose  of  inspecting  the  same,  and 
every  steam  boiler  shall  have  a  proper  connection 
for  the  purpose  of  making  a  hydrostatic  test. 

Sec.  15.  Engineers  duly  licensed  under  the  pro- 
visions of  this  ordinance,  shall  have  their  licenses 
suitably  framed,  under  glass,  and  hung  up  in  a  con- 
spicuous place  at  or  near  their  engine  or  boiler. 

The  ordinance  was  before  the  City  Council  Nov. 
2,  and  was  referred  to  the  Committee  on  Ordinan- 
ces. 


NEW  ENTERPRISES. 


ILLINOIS. 

Chicago. 

Treat  &  Foltz  have  plans  for  a  five-story  building 
to  be  erected  at  Nos.  48  and  50  West  Monroe  street 
by  Norman  D.  Eraser  at  a  cost  of  $30,000.  It  will 
front  north  forty  feet  with  a  depth  of  185  feet.  The 
interior  will  be  of  mill  construction.  The  building 
will  be  used  for  light  manufacturing.  Also  a  build- 
ing on  Whiting  near  Wells  street  for  the  use  of  the 
fire  insurance  patrol.  It  will  be  of  brick  and  stone 
and  will  cost  $10,000. 

Gregory  Vigeant  has  planned  a  five -story  store 
and  ofiice  building,  25x99  feet,  for  George  H.  Fergus 
to  be  erected  at  No.  76  Dearborn  avenue.  It  will 
be  constructed  of  pressed  brick  and  stone,  and  will 
cost  $25,000. 

Columbia  Heights. 
J.  F.  Keeney  has  located  the  Eice  Manufacturing 
company  at  Columbia  Heights.  This  company  will 
employ  fifty  men,  and  contracts  have  been  let  for 
the  construction  of  a  brick  factory  40x70  feet.  Two 
hundred  and  eighty-six  lots  have  been  sold  at  an 
average  price  of  $150. 


MICHIGAN. 

The  city  of  Flint  will  buy  out  the  present  company 
operating  water-works,  or  put  in  a  new  plant  en- 
tirely. 

St.  Ingace  will  spend  $6,000  putting  in  a  n  ew 
electric  light  plant. 


Hancock  will  have  an  additional  fire  pump  put  in 
water-works.  Capacity  to  be  about  1,000,000  gallons 
daily. 

Ionia  will  put  in  electric  street  cars. 


NEW   YORK  STATE. 

Biiffalo. 

J.  N.  Adam  &  Co.,  387-389  Main  St.,  are  erecting  a 
Bix-story  iron,  brick  and  stone  building  for  dry- 
goods,  to  be  finished  this  winter.  Same  will  be 
furnished  with  electric  light  plant  and  two  eleva- 
tors. 

The  Builders'  Exchange,  cor.  Court  and  Pearl 
streets,  are  putting  up  a  seven-story  building  of 
iron,  brick  and  stone.  It  will  be  'ready  for  occupa- 
tion in  '92,  and  will  be  furnished  with  elevators, 
electric  lights  and  all  modern  improvements. 


PENNSYLVANIA. 

Goateaville. 

The  Chester  Valley,  which  includes  Coatesville, 
Parks  burg  and  several  other  iron  making  towns,  is 
one  of  the  chief  centers  of  the  plate-iron  and  steel 
trade.  There  is  no  steel  plant  there  and  all  the 
steel  that  is  rolled  there  is  made  elsewhere.  A  large 
open-hearth  steel  plant  is  to  be  built  at  once  by  the 
Lukens  Iron  and  Steel  Company,  of  Coatesville,  the 
largest  concern  in  the  valley.  The  plant  will  con- 
tain six  furnaces  with  all  the  necessary  gas  pro- 
ducers and  appliances. 

On  the  site  now  occupied  by  she  mills  of  this 
company  was  built  the  first  plate  mill  erected  in 
this  country.  The  present  works  consume  about 
1,000  tons  of  steel  ijer  week  and  contain  the  largest 
plate  rolls  in  the  country,  rolling  plate  ten  feet  wide 
of  any  length. 

Philadelphia. 

City  Councils  of  Philadelphia  have  appropriated 
$7,500  foi  an  electric  light  plant  to  be  jilaced  in  the 
Philadelphia  County  Prison.  For  further  informa- 
tion adaress  Howard  Perkins,  Supt.,  10th  and  Keed 
Sts.,  Philadelphia. 

For  the  Fairmount  Ice  Manufacturing  Company 
plans  have  been  prepared  by  Architect  Goodwin  for 
what,  it  is  claimed,  will  be  the  largest  ice  manufact- 
uring plant  in  the  city.  The  new  buildings  are  to 
be  erected  on  the  site  of  the  company's  present  es- 
tablishment,the  northwest  corner  of  Twenty -fourth 
and  Green  streets,  on  a  lot  160x118  feet.  The  new 
buildings  are  to  be  of  brick,  with  brown  stone  trim- 
mings. 

The  main  building  is  to  be  one  story  high,  with 
a  frontage  of  81.10  feet  on  Twenty-fourth  street,  and 
a  depth  of  80.10  feet.  The  engine  house,  on  Green 
street,  is  to  be  two  stories  high,  75x20  feet.  The 
boiler  house,  on  Pagoda  street,  in  the  rear,  40x55 
feet,  and  the  stables,  47x37  feet.  The  ofttce  is  to 
occupy  the  corner. 

The  engine  to  be  used  will  be  of  great  strength, 
the  fly  wheel  alone  weighing  20  tons,  and  there  are 
to  be  three  boilers  of  155  horse  power  each.  The 
water  for  the  ice  is  to  come  from  artesian  wells  in 
the  yard,  and  it  will  first  pass  through  the  boilers, 
so  that  the  steam  can  be  utilized  to  drive  the  en- 
gine. It  is  then  to  go  through  a  series  of  processes 
intended  to  result  in  the  production  of  100  tons  of 
ice  a  day. 

The  Hotel  Vendig  to  be  erected  at  the  north  west 
corner  ol  Twelfth  and  Market  Sts.,  will  cost  about 
about  $50,000.  It  is  to  be  a  five-story  building  of 
buff  brick  tiimmed  with  Portage  red  stone.  Six 
stores  and  a  bar-room  will  occupy  the  first  floor, 
while  the  upper  stories  are  to  be  devoted  exclusive- 
ly to  the  use  of  guests.  It  ,will  be  furnished  with 
elevators,  electric  lights  and  all  modern  improve- 
ments. 

The  recommendations  of  the  Building  Committee 
of  the  Board  of  Managers  of  the  Pennsylvania  Hos- 
pital, in  regard  to  the  erecliou  of  the  new  adminis- 
tration buildings  of  the  institution,  are  substantially 
as  follows: 

It  is  designed  to  place  the  administration  build- 
ing close  to  Spruce  street,  in  the  middle  of  the 
block  between  Eighth  and  Ninth  streets,  where  the 
Nurses'  Home  now  stands. 

The  building  will  be  about  G0x60  feet,  three 
stories  high,  and  will  contain  the  business  ofQces, 
the  lodging  rooms  for  the  Steward,  the  Libiarian 
and  the  Resident  Physicians.     It  will  also  become 


the  depository  of  the  hospital  library  and  of  West's 
celebrated  picture  of  "Christ  Healing  the  Siek." 

About  25  feet  south  of  the  administration  build- 
ing, connected  by  a  covered  way,  will  be  the  service 
rooms  of  the  new  hospital  proper,  as  also  the  stairs 
and  elevator.  On  each  side  of  these  sections  will 
be  the  ward  sections,  25  feet  wide  by  100  feet  long, 
from  north  to  south,  and  two  stories  high.  There 
will  be  four  large  wards,  to  contain  26  beds  each, 
making  a  capacity  of  104  beds  in  all.  A  portion  of 
the  building  will  have  a  third  story,  in  which  there 
will  be  fltted  up  a  number  of  rooms,  baths,  etc.,  for 
use  in  cases  of  emergency.  This  new  group  of 
buildings  will  be  warmed  and  ventilated  by  means 
of  steam  generated  in  the  central  boiler  house, 
where,  in  the  near  future,  will  also  be  placed  a  com- 
plete plant  for  electric  lighting,  whereby  the  build- 
ings and  grounds  will  be  fully  illuminated. 

The  external  architecture  of  the  new  buildings 
will  harmonize  with  that  of  the  present  hospital, 
built  one  hundred  years  age,  or  of  the  Colonial 
period.  The  designs  are  well  advanced,  but  not 
suflfliciently  mature  for  publication. 

The  building  now  occupied  by  the  nurses  will  be 
removed  to  give  place  to  the  new  administration 
building  so  soon  as  a  more  commodious  Home 
within  the  grounds  can  be  prepared  for  them.  The 
jH^ans  for  this  building  indicate  a  structure  about  37 
xlOO  feet  in  dimensions,  three  stories  high,  contain- 
ing 42  rooms  for  as  many  nurses,  with  suitable 
bathrooms  and  every  convenience  to  make  it  home- 
like. 

This  will  be  of  necessity  the  first  to  be  built  in 
order  to  clear  the  site  for  the  more  extensive  opera- 
tion. It  was  also  stated  last  evening  at  the  hospital 
that  the  old  buildings  will  be  sufficiently  remodeled 
to  accommodate  in  all  about  300  beds. 

The  McCahan  Sugar  Refinery  Co.  is  now  being 
organized.  The  entire  plant  is  expected  to  be  in 
operation  by  Januaiy  1,  1893. 

The  buildings  of  the  comi>any  are  expected  to 
cost  in  the  neighborhood  of  $2,000,000.  The  plans 
are  being  prepared  and  the  contract  will  be  award- 
ed about  the  first  of  the  year.  Three  large  build- 
ings will  be  erected  near  the  old  molasses  house, 
one  to  be  us  as  a  filter  house,  another  as  the  sugar 
house,  and  the  third  as  the  boiler  house.  The  entire 
reflnery  will  have  a  capacity  of  from  2,000  to  3,000 
barrels  per  day. 

A  six-story  building  is  about  to  be  erected  by 
Joshua  K.  Jones  at  the  corner  of  Cherry  and  Car- 
men streets  from  plans  by  Architect  Will  H.  Deck, 
er.  The  building  is  to  be  pressed  brick  with  trim- 
mings of  marble.  For  further  particulars  address 
Joshua  R.  Jones,  cor.  Levant  and  Spruce  Sts.,  Phil- 
adelphia. 


OHIO 

Cleveland. 

Following  is  a  hit  of  new  buildings  and  enter- 
prises, that  has  come  to  my  notice. 

The  Vanwagner  Shelf  Hardware  Co.,  of  N.  J.  will 
manufacture  shelf  hardware.  The  works  are  on  a 
corner  lot  and  Hamilton  street,  the  main  building 
is  150  by  300  feet,  with  an  L  100  x  150  feet,  two 
stories  high,  and  including  several  other  small 
buildings. 

The  Cleveland  Hardware  Co.  manufacturers  of 
carriage  hardware  had  their  works  recently  burn- 
ed down,  and  are  now  rebuilding  them  on  Lake 
street,  near  lirtland,  C.  Adams,  Superintendent. 

The  Stone  estate  are  building  a  large  block  on 
the  corner  of  Water  and  Superior  streets,  to  be  50 
by  100  deep,  eight  stories  high,  and  to  be  used  for 
offices.  The  building  will  have  to  passenger  eleva- 
tors, electric  light,  and  heat  by  steam,  S.  A.  Ray- 
mond, agent. 

Fulton  Market  was  thrown  open  to  the  people  on 
the  15th.  This  building  is  60  x  100  feet,  four  stor- 
ies high,  and  is  used  as  a  wholesale  and  retail  mar- 
ket fish,  game  and  meats.  It  has  two  five-ton 
freezing  engines,  manufactured  by  the  the  Buffalo 
refrigerating  Co.  They  intend  adding  another  boil- 
er to  their  plaut. 

The  Kings  brothers  have  built  a  large  block  on 
Uclid  avenue,  not  finished  yet,  80  x  60  feet,  6  stories 
high,  which  will  be  occupied  by  Vincent  Barston  & 
Co.,  furniture  dealers.  It  will  have  two  passenger 
elevators  and  one  freight.  It  will  be  heated  by 
steam. 


NOVBIIBEE  14,  1891. 


tfi^lrnertc^n  rn gin  ppn 
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CORRESPONDENCE. 

A  Vote  of  Thanks. 

Editor.  American  Engineer: 

Laclede  Council  No.  1,  of  Mo.,  desires  to  retuvu 
a  vote  of  thanks  through  the  American  Engineer  to 
the  Buckeye  Engine  Co.,  of  Salem,  Ohio,  for  the 
donation  of  a  large  picture  of  their  Tangye  Engine, 
neatly  framed  to  hang  up  iu  tlie  council  chamber. 
By  order  of  the  council. 

J.  X.  Wood,  Cor.  Eng. 


A  Card. 

Editor ,  American  Engineer: 

Inclosed  you  will  find  card  taken  with  an  arc 
indicator  of  a  Corliss. 


Scale  of  Spring  60. 

Ee  volutions  60. 

Stroke  36  in. 

Cylinder  16  in. 

Steam  Pressure  80  lbs. 

Please  copy  card  and  publish  in  next  issue.  I 
should  be  glad  if  some  one  will  figure  out  iis  de- 
tails. 

G.  N. 


Well  Informed  Engineers. 

Editor,  American  Engineer: 

That  education  is  one  of  the  chief  corner  stones 
01  the  A.  O.  of  S.  E.  few  will  deny.  The  article  iu 
the  last  issue  of  the  American  Engineer  on  Station- 
ary Engineers  very  much  impresses  me,  calling  to 
mind  many  facts  that  are  only  too  true.  I  call  to 
mind  two  cases  that  I  know  of,  one  where  a  man 
was  receiving  S15  per  week  was  discharged  to  make 
room  for  a  $12  man;  the  bill  for  repairs  under  the 
first  man  was  S12  for  one  year,  the  bill  for  repairs 
under  the  second  for  one  year  was  $85;  and  after 
the  man  hafJ  given  up  the  job,  it  cost  a  great  deal 
more  to  put  the  machinery  in  proper  working 
order. 

The  second  case  is  one  where  a  man  stated  to  his 
employer  that  he  w  ould  like  to  have  an  indicator  very 
much;  ten  days  later  he  had  one  at  his  employer's 
expense;  one  employer  appreciated  the  efforts  of 
his  engineer  to  obtain  knowledge,  the  other  did 
not. 

Then,  again,  many  engineers  wonder  why  their 
brother  engineers  know  so  much,  and  are  so  well 
acquainted  with  the  latest  improved  machinery  and 
methods,  and  have  not  followed  the  business  for 
'25  or  30  years  either.  The  writer  knows  of  a  young 
man  who  has  only  had  a  license  for  3  years,  and  I 
do  not  think  there  is  a  manufacture  of  engines, 
pumps,  or  heaters,  or  any  kind  of  machinery  con- 
nected with  the  engine  room  that  he  has  not  their 
catalogue  and  price  lis-t.  He  can  describe  the  valve 
motion  of  nearly  every  make  of  engine;  can  tell  you 
the  advantage  that  one  make  of  pumps  has  over  an- 
other; can  exjjlain  the  principle  of  the  different 
makes  of  heaters,  and  so  on.  And  all  that  this  val- 
uable information  costs  him  is  the  time  it  takes  to 
study  them  and  the  postage,  manufacturers  of  mach- 
inery are  only  too  glad  to  send  their  catalogues,  with 
much  other  valuable  information,  if  one  will  only 
write  for  same.  A  well  posted  man  never  wants  for 
a  job;  but  the  man  that  knows  it  all,  and  cannot 
learn  anything,  It  is  time  to  put  the  screws  in  his 
coffin. 

Ho  I  say  that  every  council  should  have  a  library 
with  good  books,  also  the  catalogue  of  various  man- 
ufacture of  machinery,  so  that  when  an  engine 
wants  anything  he  knows  where  to  go  and  find  it. 

J.  VV. 


States  are  slowly  but  surely  advancing  the  ability 
of  their  members;  and  in  doing  so,  they  also  ad- 
vance the  salary  of  the  valuable  engineer. 

The  employer  of  to-day  is  vastly  different  to  the 
one  of  twenty-five  years  ago.  At  that  time,  if  a  fac- 
tory or  mill  was  kept  grinding  away,  the  power  fur- 
nished by  the  old  rocker  valve,  or  by  the  common 
slide  valve  engine,  and  the  economy  of  steam,  were 
not  in  question.  But  the  employer  of  to-day  is  not 
satisfied  with  the  old  slide  valve,  but  looks  further. 
He  will  not  depend  on  his  own  limited  knowledge 
of  the  steam  engine,  but  visit,  first  one,  than  an- 
other steam  plants,  get  in  conversation  with  the  en- 
gineer in  charge  of  the  New  Corliss,  or  other  well- 
known  economizing  engine,  and  he  soon  learns  that 
the  engineer  in  charge  is  able  and  capable  of  talk- 
ing with  marked  jnteligence  on  the  amount  on 

 ^  power  saved  by  the 

/  I  use  of   the  patent 

j  improved  applian- 
I  ces  so  well  known 
i  to  the  reading  engi- 
1  neer. 
/  The  owner  of  the 
/■^     old  plant  will  soon 

~"~     '  ■7'--^      be   convinced  that 

j^^^  better  pay 

more  salary  to  a  man  who  is  able  to  define  the  pow- 
er and  use^^of  steam,  and  save  much  on  the  wear 
and  tear  of  machinery,  the  over  crowding  of  boil- 
ers, and  immense  coal  bills  each  month,  and  he 
will  do  it  every  time. 

Xow  a  word  about  this  engineer:  you  will  find,  if 
one  should  observe  closely,  that  at  home  of  an 
evening,  after  supper,  he  will  spread  before  him 
the  leading  mechanical  papers  and  enlighten  him- 
self on  what  occurs  each  day,  on  all  the  new  im- 
provements, etc.,  and  regularly  when  the  meeting 
night  of  the  engineers'  council  or  association 
arrives,  he  is  (if  a  member)  one  of  the  first  to  go  be- 
fore the  black  board  and  explain  to  his  brother  en- 
gineers, this  or  that  point  about  machinery  that  is 
not  clear  to  them,  not  forgetting  the  fact  that  the 
more  he  instructs  his  hearers  he  also  perfects  him- 
self. 

Eye. 


^The  Education  of  Steam  Engineers. 
Editor,  American  Engineer: 

The  educational  department  of  the  different 
orders  of  steam  engineers  throughout  the  United 


NEED  OF  DATA  ON  WEAR  OF  RUBBER. 

Without  entering  the  contest  between  rival  claim- 
ants to  the  honor  of  discovering  the  vulcanization 
of  rubber,  it  is  interesting  to  record  the  story  of 
Nathaniel  M.  Hayward's  first  struggles  after  a  solu- 
tion of  this  problem.  In  default  of  scientific  know- 
ledge, he  was  forced  to  trust  to  luck.  His  fisst  com- 
pound was  a  curious  mixture  of  ingredients,  which 
by  merest  chance  contained  a  piece  of  roll  sulphur. 
The  product  surpa.ssed  his  highest  anticipations. 
It  was  firm,  elastic,  and  no  longer  became  sticky 
when  exposed  to  the  heat  of  the  sun.  But,  as  it 
happened,  he  had  forgotten  a  portion  of  his  experi- 
mental recipe;  the  sulphur  was  omitted,  and  the 
second  batch  was  a  failure.  A  dream,  however, 
prompted  his  treacherous  memory,  and  restored  the 
precious  secret.  Such  is  the  romance,  and,  wheth- 
er true  or  not,  it  illustrates  the  character  of  the 
large  'part  of  the  work  which  has  been  done  during 
the  past  fifty  years  in  the  development  of  the  rub- 
ber industry. 

The  experimenters  have  not  been  men  of  science, 
and  they  have  not  followed  scientific  methods. 
They  have,  however,  been  men  of  sound  common 
sense,  possessed  of  a  fair  amount  of  general  infor- 
mation, which  they  have  known  how  to  apply  ad- 
vantageou.sly,  and  they  have  accomplished  really 
wonderful  things.  Yet  the  progress  in  rubber 
manufacture  has  been  due  in  large  measure  to  a 
series  of  clever  guesses.  Even  to-day  there  is  but 
a  single  rubber  manufacturer  in  America  who  em- 
ploys a  chemist.  While  there  is  a  certain  uuform- 
ity  iu  the  processes  of  manufacture,  there  is  also  a 
most  astonishing  variation  iu  the  details  of  treat- 
ment, and  in  the  recipes  In  vogue  in  the  different 
factories  for  the  production  of  what  purport  to  be 
similar  grades  of  rubber  goods.  These  special  pro- 
cesses are  in  the  majority  of  cases  guarded  with  ex- 
treme jealousy  as  "trade  secrets."  The  possession 
of  "secrets"  in  most  branches  of  manufacture  is  a 
specious  pretense,  a  piece  of  ludicrous  folly,  but 
the  rubber  business  has  not  yet  eniergec'.  from  iis 
middle  ages  of  cryptographic  mysteries  into  its  per- 


iod of  scientific  development.  There  is  not  in  ex- 
istance  a  treatise  on  rubber  manufacture  which 
gives  formulso  for  compounds,  and  descriptions  of 
processes,  by  which  goods  can  be  manufactured 
equal  to  those  now  on  the  market,  and  the  writing 
of  such  a  book  at  present  would  be  an  impossibil- 
ity. Even  the  best  superintendents  of  rubber 
factories  merely  know  those  processes  with  which 
they  have  chanced  to  come  in  contact.  They  still 
remain  in  ignorance  of  a  mass  of  information  which 
can  be  obtained  only  by  actual  experience  in  all 
the  leading  factories  in  the  country.  The  chemis- 
try of  rubber  has  been  very  imperfectly  studied, 
and  its  physical  properties  have  been  made  the 
subject  of  thorough  research  by  only  one  American 
physicist,  and  even  he  has  done  scarcely  more  than 
indicate  a  number  of  wonderful  characteristic,  each 
of  which  is  deserving  of  special  investigation. 

On  the  practical  side,  the  consumer  of  rubber  is 
continually  the  victim  of  the  tradesman's  desire  to 
sell.  If  he  finds  an  article  that  serves  his  purpose 
well  he  naturally  persists  in  the  use  of  that  brand, 
but  he  can  not  be  sure  that  it  is  the  best  that  could 
be  found.  The  fact  is,  a  very  little  difference  in  the 
curing  temperature,  or  in  the  amounts  of  the  var- 
ious adulterants,  effects  the  value  of  the  rubber  for 
specific  uses,  rendering  it  good  for  some,  and  bad 
for  others.  In  this  case  of  rubber  ho.se  connections 
for  steam  heating  apparatus,  for  instance,  the  purer 
the  rubber  the  greater  is  its  tendency  to  become 
spongy.  Sometimes  the  "lining"  will  sponge  up 
and  almost  close  the  pipe  before  the  "friction"  and 
"cover"  are  affected.  The  introduction  of  certain 
adulterants  will  entirely  remove  this  trouble,  and 
give  the  hose  a  long  life,  while  other  adulterants 
will  cause  the  rubber,  under  the  influence  of  the 
steam,  to  lose  its  elasticity,  grow  hard  and  crack. 
The  usual  tests  of  a  sample  will  not  show  how  the 
hose  will  behave  under  long  continued  use.  Noth- 
ing short  of  a  comparative  study  of  the  effects  of 
service  upon  rubbers  of  different  manufacture  can 
determine  such  a  question. 

So  of  air  brake  hose;  it  is  the  one  item  of  brake 
equipment  on  which  intelligent  judgment  cannot 
be  used.  It  Avould  be  worth  a  great  deal  of  money 
to  buyers  of  air  brake  hose  to  know  how  the  bent 
could  be  selected  from  among  the  samples  offered; 
but  the  makers  themselves  could  not  furnish  tests 
that  would  be  exclusive.  So  all  that  one  can  do  is 
to  buy  of  the  maker  who  gives  him  good  satisfac- 
tion and  has  a  valuable  reputation.  It  would  of 
course  be  well  to  know  the  compounds  and  the 
treatment  employed  in  each  case,  and  in  time,  when 
rubber  manufacture  has  become  a  science  in  the 
sense  that  the  metallurgy  of  iron  and  steel  is  a 
science,  thiswiJibe  known,  to  the  benefit  of  both 
consumers  and  manufacturers,  but  at  present  data 
as  to  the  wear  of  rubber  in  its  various  apijlications 
must  of  necessity  refer  simply  to  the  manufactures' 
brands,  although  the  virtues  of  some  adulterants 
can  be  ascertained  definitely. 

Considering  the  innumerable  uses  of  rubber  in 
the  mechanic  arts  it  would  certainly  seem  a  wise 
step  for  some  of  our  engineering  societies  to  ap- 
point committees  for  the  purjiose  of  collecting  data 
regarding  the  wear,  and,  as  far  as  possible,  the 
causes  and  conditions  of  failure,  as  well  as  to  seek 
by  experiments  reliable  rules  for  testing  the  value 
of  some  of  the  rubber  articles  of  most  general  use, 
such  as  belting,  hose,  packing  and  the  like.  A  con- 
tribution of  immense  ^importance  might  thus  be 
made  to  one  of  the  greatest  of  our  growing  indus- 
tries.— R.  R.  Gazette. 


WHO  WILL  BE  THE  WINNERS? 


The  American  Engineer  Publishing  Co.,  with 
the  view  of  bringing  up  the  circulation  of  the  paper 
to  fully  20,000  copies  each  issue,  offer  a  premium  of 
$40  to  the  one  who  will  send  in  the  greatest  number 
of  new  subscriptions,  $20  to  the  one  who  will  send 
the  second  greatest  number,  and  $10  to  the  one 
who  sends  the  third  greatest  number  of  now  sub- 
criptions,  by  January  1,  1892. 


The  president  of  Ecuador  has  ordered  that  a  com- 
plete display  of  Women's  work  shall  be  prepared 
lor  the  Fair.  This  is  to  include  a  collection  of  gold 
and  silver  braid  work,  woven  straw,  and  other 
novelties.  Two  or  three  women  may  be  sent  to  Chi- 
cago to  take  charge  of  the  display. 
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November  14,  1891. 


THE  WOMEN'S  DEPARTMENT. 


Daughters  of  Fulton. I 

Editress,  Americav  Engineer: 

I  heartily  thank  you  and  the  American  Engineer 
Publishing  Co.,  for  opening  a  department  for  the 
women,  which  will  be  of  great  value  to  the  daugh- 
ters of  Fulton,  and  others  too. 

Now  we  may  be  able  to  know  «hat  our  auxiliaries 
are  doing,  and  see  what  work  and  plans  have  been 
laid  out  for  the  approaching  winter. 

It  affords  me  much  pleasure  to  state  that  Elmira 
Auxiliary  is  progressing  splendidly.  We  expect  to 
initiate  three  ladies  and  three  gentlemen  at  our 
next  meeting. 

I  sincerely  hope  that  the  sisters  of  all  our  auxili- 
aries will  make  good  use  of  this  department,  and 
avail  themselves  of  the  opportunity  to  let  the  oth- 
ers know  what  they  are  doing;  and  also  to  show- 
that  we  highly  appreciate  the  marked  kindness 
shown  to  us  in  placing  two  pages  of  each  issue  of 
the  American  Engineer  at  our  disposal. 

Hoping  to  hear  from  other  auxiliaries,  and  that 
soon,  through  your  columns,  also  from  others  who 
may  take  interest  in  the  Daughters  of  Pulton. 
I  remain  yours  in 

Friendship,  Protection  and  Keliet, 
(Miss)  May  E.  Deas,  S.  Sec. 

8  Harrison  st.,  Bridgeport,  Conn. 

P .  S.  I  almost  forgot  to  state  that  we  are  soon  to 
have  a  degree,  specially  for  the  gentlemen,  which  I 
am  quite  sure  they  will  enjoy. 

I  would  also  ask  you  to  please  publish  the  enclos- 
ed letter  from  Bro.  Eben  B.  Hill,  which  speaks  vol- 
umes in  favor  of  such  an  organization  as  the  Daugh- 
ters of  Fulton,  and  I  have  obtained  his  permission 
to  publish  it. 


Beneficial  Influence  of  Women. 
Mrs.  Elmira  E.  Deas,  Supreme  Matron  D.  of  F. 

Dear  Madam:— Your  kind  letter  was  duly  re- 
ceived, and  the  cards,  containing  the  principles  of 
the  Daughters  of  Fulton,  were  distributed  as  desir- 
ed. 

I  will  do  all  in  my  power  to  help  along  the  good 
work  you  have  started,  and  I  was  wondering  why  it 
was  not  thought  of  before. 

It  calls  to  mind,  the  remembrance  of  my  first 
joining  a  secret  society.  I  had  not  been  a  member 
long,  when  our  presiding  officer  was  taken  sick  and 
died,  it  was  a  sad  case,  I  recollest  it  well,  although 
it  was  over  twenty  years  ago;  our  brother's  people 
were  very  much  opposed  to  secret  orders,  and  did 
all  they  could  to  make  it  unpleasant  for  his  widow 
in  her  distress.  Some  years  after,  I  became  well  ac- 
quainted with  her,  and  speaking  of  her  affliction 
and  trouble,  and  of  the  kindness  of  the  brothers, 
who  did  all  they  could  to  help  her,  she  said:  If  some 
of  them  had  only  brought  their  wives  with  them, 
when  they  called,  what  a  blessing  their  sympathy 
and  womanly  love  would  have  been — what  a  relief 
and  comfort  that  would  have  afforded. 

I  have  often  thougut  of  this,  after  hearing  her 
speak  about  it,  and  this  is  one  of  the  reasons  I  wish 
the  Daughters  of  Fulton  God  speed.  Nor  do  I 
think  it  will  stop  here,  but  think  of  the  good  it  will 
do  our  young  engineers.  Nothing  is  so  refiniug  as 
good  society  and  sociability,  when  its  influence  is 
extended  to  young  men,  it  may  be  the  means  of 
keeping  them  from  leading  lives  of  dissipation. 

I  was  brought  up  in  the  east,  came  to  St.  Louis 
when  I  was  seventeen  years  of  age,  living  in  this 
vicinity  ever  since,  although  all  my  relatives  still 
live  in  the  east.  I  have  a  cousin  clerking  in  the  car- 
tridge factory  in  your  city,  who  resides  in  Strad- 
ford.  My  home  was  a  happy  one,  my  parents, 
brothers  and  sisters,  did  all  in  their  power  to  make 
home  attractive,  for  that  reason  there  was  no  desire 
to  spend  my  evenings  at  clubs,  bar-rooms,  or  other 
places  too  numerous  to  mention,  and  when  I  left  it, 
and  came  out  here,  where  I  boarded  in  a  common 
boarding  place,  I  felt  the  loss  of  the  homo  influ- 
ence. I  hardly  knew  what  it  wan  that  made  me 
i'eel  so  lonely,  I  can  not  expiaiu  my  feelings,  but 
something  was  mi.ssiug,  and  I  could  not  explain 
what  it  was. 

1  know  there  are  lots  of  young  men,  who  go  astray 
of  such  feelings  and  homesickness,  and  are  invited 
to  saloons,  going  there  reluctantly  at  first,  but 
recklessly  at  last. 


Just  at  the  outbreak  of  the  war  I  was  at  St.  Jo- 
seph, Mo.,  running  on  a  boat  from  there  to  Omaha. 
When  I  was  in  either  place  on  Sundays  I  used  to 
go  to  church,  but  during  that  season,  no  one  at 
church  ever  came  up  to  speak  to  me,  or  to  give  me 
an  invitation  to  come  again. 

In  early  fall,  coming  down  the  river,  we  snagged, 
taking  one  of  our  wheels  overboard,  so  we  had  to 
lie  at  St.  Joseph  for  over  a  month  for  repairs.  As 
they  stopped  living  aboard,  we  had  to  board  in 
town.  The  captain  sent  us  to  a  second-class  hotel. 
One  morning  I  overslept  and  was  not  at  breakfast 
while  my  shipmates  were  eating.. 

When  I  went  in  to  eat  I  found  the  captain's  wife, 
daughter  and  little  son,  who  invited  me  to  eat  with 
them.  I  did  so  and  it  proved  to  be  the  most  pleas- 
ant time  of  my  life,  and  whenever  we  put  in  at  port 
at  St.  Joseph  afterwards,  she  invited  me,  to  spend 
my  evenings  at  her  home.  Before  this  time  my 
lonely  evenings  were  spent  on  the  boat,  but  the 
change  made  everything  so  pleasant,  that  when 
leaving  at  the  close  of  navigation  in  the  fall,  she 
told  me  the  interest  she  took  in  n?e,  was  caused  by 
the  remark  I  made  of  my  mother,  the  morning  1  ate 
breakfast  with  her.  She  said  a  great  many  excused 
themselves  for  not  becoming  acquainted,  and  being 
more  sociable,  by  saying  that  they  had  never  re- 
ceived an  introduction. 

But  I  must  close,  promising  to  do  all  I  can  to  pro- 
mote the  interest  of  the  Daughters  of  Fulton  in 
Misouri.  Sincerely  yours, 

Eben  B.  Hill. 


If  I  were  a  Girl. 


I  would  take  care  of  my  health,  by  living  out- 
doors as  much  as  possible,  and  taking  long  walks  in 
the  sunshine.  English  girls  understand  how  neces- 
sary this  is  for  the  complexion  and  cheerful  spirits. 
Wear  simple  clothing,  that  you  may  climb  moun- 
tains and  breathe  freely. 

I  would  secure  the  best  education.  Go  to  college, 
by  all  means,  if  it  is  possible.  A  woman,  in  these 
days,  if  she  would  be  attractive  as  well  as  useful, 
must  be  intelligent.  Educated  men  need  educated 
wives.  Children  need  educated  mothers.  Women 
themselves  need  a  broad  education,  lest  their 
thoughts  become  centered  in  clothes  or  in  the 
small  round  of  society  gossip  which  belittles.  Eead 
good  books  and  thereby  become  intelligent. 

I  would  cultivate  cheerfulness.  Discontent  soon 
shows  itself  in  the  face.  If  you  have  some  disappoint- 
ments, so  do  others.  If  you  are  cramped  for  money 
be  thankful  that  your  lot  is  no  worse  than  it  is. 
Learn  to  make  the  best  of  things.  An  unhappy 
woman  is  a  perpetual  cloud  in  a  home.  A  fretful 
girl  has  few  friends,  and  the  number  lessens  year 
by  year. 

I  would  say  kind  things  of  others,  especially  of 
girls.  A  girl  who  makes  unkind  remarks  about  other 
girls  had  better  be  avoided  by  young  men.  She 
will  not  make  an  agreeable  companion  for  life. 

I  would  learn  how  to  be  self-supporting.  Espe- 
cially in  this  country,  where  fortunes  change,  it  is 
wise  for  a  woman  to  be  able  to  care  for  herself. 
Helpless  women  are  not  a  comfort  to  others,  and 
usually  are  not  to  themselves. 

I  would  try  to  be  polite  everywhere.  True  cour- 
tesy is  more  winsome  than  a  pretty  face  or  fine 
dress.  Loud  talk  or  loud  dress  does  not  betoken 
the  lady.  Be  appreciative  and  sympathetic,  and 
you  have  two  keys  which  will  unlock  almost  all 
hearts. 

I  would  learn  self-control.  To  know  when  to 
speak  and  when  to  be  silent,  to  have  hateful  things 
said  about  you  and  be  able  to  answer  pleasantly,  to 
have  people  confide  in  you  and  be  wise  enough  to 
keep  it  locked  in  your  own  heart,  to  be  in  poverty 
and  not  be  soured  by  it,  to  meet  temptation  and  be 
strong  before  it,  to  be  strong  enough  to  perform 
any  labor  or  duty  that  needs  to  be  done — all  this 
shows  a  noble  mastery  over  self. 

I  would  be  punctual.  Being  late  at  meals,  late  at 
church,  or  late  in  meeting  engagements  makes  un- 
necessary friction  in  families.  If  we  are  willing  to 
lose  valuable  time,  we  have  no  right  to  make  others 
lose  it. 

I  would  not  be  careless  about  the  affections. 
Girls  too  often  think  that  young  men  are  not  easily 
hurt  in  love  matters,  or  if  they  are,  they  soon  re- 


cover. As  a  rule,  probably,  men  love  as  deeply  as 
women,  and  to  play  with  hearts  is  a  sin. 

I  have  known  girls  engaged  to  two  young  men  at 
the  same  time,  thoughtless  as  to  the  effect  upon 
those  whom  they  could  not  marry.  It  is  a  pitiful 
thing  to  spoil  a  life,  and  it  is  not  infrequently  done. 
The  golden  rule  of  doing  unto  others  as  we  would 
that  they  should  do  unto  us  is  especially  applicable 
here— Sarah  K.  Bolton,  in  Hearth  and  Hall. 
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The  melon- colic  days  so  queer, 

Are  gone,  and  we  are  glad: 
The  gros-grain,  gray-green,  green-corn  ear 

Has  gone  to  shucks — too  bad! 
The  yellow  cow-slip's  on  its  ear, 

The  chestnut  burs  have  bursted; 
The  maple  leaf  is  brown  and  sere. 

The  zephyrs  are  all  worsted; 
The  turkey  gobler's  doomed  to  die- 
To  lie  in  grease  with  sages: 
The  summer  freckle,  three,  four-ply. 

Is  in  its  lowest  stages; 
The  sea  side  hotel  at  the  beach 

Is  just  now  out  of  friskers 
Who  let  old  Neptune's  salt  air  screech 

All  through  their  hair  and  whiskers. 
Our  lives  assume  the  sombre  hue 

Of  seal-brown  autumn  leaves. 
While  wondering  what  the  weather  '11  do 

After  the  Autumn  leaves. 


Putting  Younger  Women  to  the  Blush. 


Mr.  Gladstone  puts  younger  women  to  the  blush 
by  their  undaunted  energy  and  vigor  of  mind  says 
an  exchange.  After  a  summer  of  great  anxiety  and 
severe  domestic  affliction,  to  say  nothing  of  active 
work  In  the  various  fields  of  labor  in  which  she  is 
so  devoted  and  so  indefatigable,  Mrs.  Gladstone  is 
employing  the  "recess"  by  writing  a  series  of  arti- 
cles for  a  woman  s  paper  upon  the  management  of 
children,  in  which  she  gives  interesting  reminen- 
iscences  of  her  own  experience  Avith  little  ones. 
Considering  that  her  eldest  child  has  just  died  at 
the  age  of  51  years,  there  is  no  need  to  say  that 
this  wonderful  woman's  brain  and  memory  are  no 
less  clear  than  those  of  her  husband.  The  secret  oj 
Mrs.  Gladstones  vitality  of  mind  and  body  lies  un- 
doubtedly in  the  fact  that  she  has  always  exercised 
both.  She  has  led  a  busy  life,  interested  herself  ac- 
tively in  politics,  in  philanthrophic  and  church  mat 
ters,  has  been  a  devoted  mother  and  attentive  wife, 
and  finds  time  now  to  look  after  the  grandchil- 
dren'swelfare  and  amusement,  and,  withal,  appar- 
ently knows  nothing  of  nerves. 


Miss  Coliet's  Investigations. 


In  Mr.  Charles  Booth's  "Life  and  Labor  in  East 
London,"  one  of  the  most  interesting  chapters  to 
women  is  that  to  which  the  signature  of  Miss  Clara 
Collet  is  attached,  says  the  Queen.  "Women's  Work," 
it  is  entitled;  but  there  is  no  mention  m  it  of  the 
ordinary  feminine  arts,  such  as  cooking,  dress-mak- 
ing, or  nursing.  In  place  of  these  Miss  Collet  tells 
about  match-boxmaking,  furiiery.stay  and  umbrella 
mating,  and  she  initiates  us  into  the  cu/ious  history 
of  an  East-end  shirt,  following  it  as  it  passes  from 
hand  to  hand  in  a  descending  scale  of  social  misfor- 
tune. 

A  Londoner  by  birth,  Miss  Collet,  belongs  to  the 
intellectual  world  by  inheritance.  Her  father  is 
one  of  the  few  survivors  of  the  little  band  of  Char- 
tists (though  his  opinions  in  later  life  have  under- 
gone a  complete  change) ,  and  in  1848  he  and  Mr. 
Linton,  the  celebrated  engraver,  were  delegated 
by  the  Cliartists  to  congratulate  Fiance  on  the  at- 
tainment of  a  republic,  and  accompanied  Mazzlui 
on  this  mission. 

Miss  Clara  Collet  was  educated  at  the  North  Lon- 
don Collegiate  School.  She  matriculated,  and 
would  have  proceeded  to  take  her  degree  at  Lon- 
don University,  but  degrees  at  that  time  were  not 
open  to  women.  She  had  not  long,  however,  to 
wait  for  the  coveted  degree,  and  in  1880  she  was 
one  of  the  first  four  women  who  became  B.  A.'s  of 
London.  Mi.ss  Collet  proceeded  to  her  M.  .\.  degree 
in  1886.  She  also  won  the  Joseph  Hume  Political 
Economy  Scholarship. 
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Her  education  was  thus  compltted.  Now  came 
the  crucial  moment  in  her  career.  The  obvious— 
the  commonplace— course  was  to  teach  others  what 
she  had  fli-st  learned  herself.  But  this  was  not  Miss 
Miss  Collet's  idea.  She  felt  that,  so  far  as  her 
speciil  subj  ect— political  economy — was  concerned, 
she  was  only  on  the  threshold  of  knowledge.  She 
had  learned  all  that  the  lecturers  and  the  text- 
books could  teach;  but  there  were  great  fields  of 
knowledge  which  she  longed  to  investigate  for  her- 
self, and  upon  which  at  that  time  scarcely  any  light 
had  been  thrown.  There  was,  for  instance,  the 
whole  history  of  women's  work  for  the  last  century, 
dating,  it  may  be  said,  from  the  introduction  of 
machinery  in  1780,  when  women  began  to  work  in 
factories,  and  it  became  possible  to  know  what  they 
did  and  what  they  earned.  The  subject  was  ripe 
for  such  inquiries,  and  Miss  Collet  was  eminently 
fitted  to  undertake  them.  Political  economy,  how- 
ever, has  the  misfortune,  like  other  abstract  scien- 
ces, of  being  uoremunerative,  acd  Miss  Collet  was 
naturally  obliged  to  consider  the  question  of  ways 
and  means.  Miss  Buss  meantime  had  invited  her 
to  lecture  on  her  special  subject  at  the  North  Lon- 
don School,  and  knowing  her  wishes  at  the  time, 
had  agreed  with  characteristic  magnanimity  to  can- 
cel the  engagement  should  she  be  enabled  later  to 
obtain  the  kind  of  work  she  preferred.  When  the 
opportunity  came — as  opportunities  do  come  to 
people  who  know  what  they  want — Miss  Boas  was 
as  good  as  her  word. 

Mr.  Booth,  before  he  got  together  his  little  band 
of  helpers  for  his  book,  had  advertised  for  duly 
qualified  investigators.  Miss  Collet  saw  the  adver- 
tisement and  at  once  applied  to  it.  But  the  answer 
came  "not  suitable  for  a  lady."  She  learnt  after- 
wards that  she  was  the  only  woman  who  had  re- 
plied. So  she  bided  her  time.  Presently  Mr.  Booth 
discovered  that  he  mus";  have  a  lady  in  order  to 
learn  all  the  conditions  under  which  women  work. 
He  asked  Prof.  Croom  Kobertson  whether  he  conld 
recommend  a  woman.  Now,  Prof.  Croom  Kobert- 
aon  had  been  Miss  Collet's  teachers  at  Universitj' 
College  and  knew  that  this  was  precisely  the  kind 
of  work  she  had  told  him  she  should  like  to  under- 
take, and  thus  the  matter  was  arranged. 

Her  work  for  the  first  volume  of  "Life  and  Labor" 
was  entirely  relegated  to  the  East  End, a  circumstance 
which  did  not  render  it  the  more  easy  for  an  inex- 
perienced woman.  Viewing  the  task  only  from  its 
external  side,  it  demanded  very  considerable  phy- 
sical strength,  for  the  East  End  is  a  vast  realm,  the 
distances  aie  great,  and  Mr.  Booth's  "special  lady 
commissioner  '  would  find  no  plesant  club  or  res- 
taurant to  break  the  long  day's  march  from  one  fac- 
tory or  workshop  to  another.  She  met  this,  diffi- 
culty, however,  by  taking  a  lodging  in  the  East  End 
for  a  time.  But  the  real  problem  to  most  people 
would  be  how  to  obtain  the  information.  To  call 
upon  an  employer  for  the  purpose  of  discovering 
what  he  pays  his  workpeople  seems  at  first  sight  a 
delicate  if  not  an  impossible  mission.  Miss  Collet 
ascribes  her  success  in  it  chiefly  to  the  fact  that 
she  approached  the  dfflcult  question  of  the  relation 
between  employers  and  employed  with  an  absolutely 
unbiased  judgment.  She  sympathizes  with  the 
troubles  of  employers;  she  does  not  always  hold 
that  trade  unions  are  in  the  right;  in  any  case  her 
own  views  play  but  a  .small  part  in  the  affair.  What 
she  really  and  keenly  desires  is  knowledge— knowl- 
edge for  its  own  sake,  and  as  its  own  reward.  Em- 
ployers have  recognized  this  impartial  scientific 
spirit  in  her,  and  have  in  the  majority  of  cases  met 
her  requests  with  a  courtesy  which  she  gracefully 
acknowledges.  They  have  allowed  her  free  access 
to  their  books,  and  even  have  gone  out  of  their  way 
to  facilitate  her  investigations;  as,  for  example, 
when  one  employer  placed  a  room  entirely  at  her 
disposal  as  long  as  she  required  it. 

Miss  Collet's  paper  in  the  Economic  Journal, 
which  has  attracted  a  good  deal  of  attention,  was 
the  result  of  a  visit  to  Leeds.  She  selected  Leeds 
because  the  clothing  trade,  which  forms  the  stajjle 
industry  of  the  East  End  of  London,  is  carried  on 
there,  and  because  the  history  of  the  trade  can  be 
traced  back  with  tolerable  ease.  Her  observations 
point  to  the  fact  that  workers,  whether  they  are  at 
home  or  in  factories,  are  much  better  off  in  Leeds 
than  in  London.  She  hopes  before  long  to  visit 
some  other  towns  in  Yorkshire,  such  as  Dewsbury, 
Batley  and  Haddersfield. 


Miss  Collet  is  at  present  assisting  Mr.  Booth  in  an 
inquiry  which  he  is  prosecuting  at  two  London 
Workhouses,  lu  order  to  learn  more  about  the  con- 
ditions of  pauperism,  and  the  materials  will  prob- 
ably be  utilized  in  a  paper  to  be  read  by  him  be- 
fore the  Statistical  Society. 

Absorbed  though  she  is  with  the  modern  enthus- 
iasm for  the  collection  of  "human  documents,"  Miss 
Collet  retains  a  lively  interest  in  educational  ques- 
tions, though  even  here,  indeed,  it  is  chiefly  educa- 
tional questions,  where  they  mingle  with  econom- 
ics, that  attract  her.  She  is  on  the  committees  of 
the  Assistant  Mistresses'  Association  and  the  Uni- 
versity Association  of  Women  Teachers,  and  shares, 
with  the  majority  of  educational  authorities,  iu  the 
desire  that  the  salaries  of  high  school  teachers 
should  be  raised.  As  a  delegate  of  the  University 
Association  she  appeared  lately  before  a  select  com- 
mittee of  the  House  of  Commons  to  give  evidence 
against  the  proposed  compulsory  registration  of 
teachers. 


The  Jealous  Bear. 


Grizzly  Bear  (to  his  wife)— I  saw  you  hugging  a 
strange  man. 

Mrs.  Bear  —You  wrong  me,  Griz.  That  wasn't  a 
man.  It's  a  nice  fat  dude  I  caught  for  our  Thanks- 
giving dinner, — Jury. 

She  Got  Her  Weight  in  Gold. 


It  was  in  the  fall  of  1855  at  the  wedding  of  the 
daughter  of  Contractor  Pollock,  head  of  the  firm  of 
Pollock  &  Cummings,  the  John  D.  Crimmins  of  that 
day.  He  lived  in  West  Eighteenth  street,  between 
Eighth  and  Ninth  aveuue^j,  next  door,  to  the  old 
Eighteenth  street  school,  long  since  torn  down. 
She  was  a  charming,  rosy-cheeked  girl,  with  a  small 
but  dainty  figure.  Directly  after  the  marriage 
ceremony,  while  the  wedding  guests  were  still 
gathered  in  the  parlor.  Contractor  Pollock  weighed 
his  daughter  with  gold  pieces  on  old-fashioned 
Dutch  scales,  a  tremendous  affair  such  as  they  use 
for  weighing  cheese  in  Holland,  and  he  piled  gold 
pieces  into  the  other  scale  until  the  little  woman 
swung  in  the  air.  She  tipped  the  scales  at  ninety- 
six  pounds  and  it  took,  as  I  recollect,  something 
between  flC,000  and  $18,000  in  gold  to  set  her 
swinging. 

This  created  the  biggest  kind  of  a  sensation  in 
the  town.  I  recall  tiiat  the  Sun  had  a  most  enter- 
taining account  of  it.  For  months  afterward 
crowds  used  to  go  to  the  old  school  to  get  a 
glimpse  of  the  recipient  of  this  generous  dowry. 
The  lower  windows  of  the  school  looked  right  into 
the  back  parlors  of  the  Pollock  mansion  and  gave 
an  excellent  view  of  the  little  woman  as  she  sat 
there  sewing  or  playing  the  piano.  She  seemed  to 
be  amused  by  the  popular  interest  that  her  father's 
whim  had  excited.  The  old  gentleman  was  a  Jim 
Dandy  anyhow,  and  that  18,000  could  easily  be 
spared,  because  he  was  literally  loaded  with  ducats. 
— New  York  Sun. 


Took  a  Lion  By  The  Tail. 


When  P.T.Barnum's  winter  quarters  were  burned 
two  years  ago  one  of  the  lions  escaped  and  entered 
the  barn  of  Mrs.  Gilligan,  a  widow  living  on  Pequon- 
nock  street,  Bridgeport,  Conn.  Mrs.  Gilligan 
bravely  entered  the  barn,  grabbed  the  king  of 
beasts  by  the  tail  and  belabored  him  with  pitch- 
fork handle  to  drive  it  out.  Her  pluck  and  courage 
were  noted  in  the  newspapers  at  the  time,  and  she 
received  many  offers  of  marriage  from  men  in  the 
Far  West  who  needed  brave  wives . 

Mrs.  Gilligan  has  again  distinguished  herself. 
She  is  a  great  poultry  fancier,  and  her  hennery  is  a 
standing  temptation  to  the  lawless  tramps  and 
toughs  who  make  the  neighborhood  their  head, 
quarters.  Yesterday  morning  she  heard  her  chick- 
ens making  an  unusual  noise,  and,  hastily  dressing, 
she  got  to  the  coop  just  in  time  to  see  two  men  carry- 
ing off  thirteen  of  her  fowls.  She  followed  them  to 
their  camp  iu  the  woods,  and,  jumping  into  the 
midst  of  the  gang,  she  grabbed  the  chickens  from 
the  hands  of  the  thieves  and  gave  them  a  piece  of 
her  mind.  Then  she  sent  for  the  police  and  made 
complaint  against  the  men.  The  next  morning  they 
were  sent  up  for  theft,  and  Mrs.  Gilligan  was  com- 
plimented by  the  court. 


How  a   Woman   Acts   in  a  Hotel. 


A  woman  in  a  hotel  is  worth  seeing,  says  a  con- 
temporary. She  rings  the  bell  three  times  to  a 
man's  once.  She  apologizes  so  profu.sely  to  the 
bellboy  that  he  comes  down  stairs  Avith  not  an  idea 
of  what  he  is  to  do.  She  writes  about  eight  letters 
a  day,  and  each  envelope  seems  to  contain  at  least 
three  sheets  of  the  hotel's  paper.  She  sends  the 
missives  down  one  by  one  to  be  posted  and  "Ask 
the  office,  please,  to  put  a  stamp  on  for  me, "  she  says 
each  time.  She  never  makes  out  a  wash  list,  but 
she  "knows"  just  what  she  had,  and  one  pair  hasn't 
been  returned.  She  refuses  indignantly  to  confide 
more  to  "the  office"  when  he  inquires,  but  she  is 
sure  just  how  many  were  iu,  and  "these  have  blue 
ribbons."  She  puts  all  sorts  of  things  in  the  safe, 
but  she  is  perfectly  sure  she  put  several  things  there 
that  she  didn't  put  there,  and,  of  course,  this  makes 
it  awkward  for  "the  office,"  because  he  can't  prove 
anything  and  she  always  "knows."  She  is  always 
thunderstruck  at  the  amounts  paid  for  her  bills, 
and  she  "knows"  there  is  a  mistake,  says  the  Kansas 
City  Star,  The  bills  have  to  be  produced,  and  even 
then  she  does  not  remember  receiving  the  goods  at 
all  or  buying  them  or  anything.  If  she  remembers 
afterward  she  comes  down  and  explains  to  ''the 
office"  and  apologizes,  which  makes  him  feel  better. 
Sometimes  she  gets  conscience  smitten  about  ring- 
ing the  bell  so  much,  and  then  she  ru':s  out,  rings 
up  the  elevator  and  gives  the  elevator  boy  orders. 
Yet  people  wonder  at  so  many  elevator  disasters. 
An  elevator  boy's  life  has  its  ups  and  downs  any- 
how, but  when  the  women  come  to  giving  him  mes- 
sages he  loses  his  grip  altogether  and  the  elevator 
may  take  advantage  of  him. 

The  woman  in  a  hotel  expects  the  chamber  maid 
to  "see  to"  this,  that,  and  the  other  thing,  sewing 
on  a  button,  taking  a  stitch,  hanging  up  her  dresses, 
and  helping  her  to  put  them  on.  The  chambermaid 
is  only  a  poor  human  being  who  has  a  lot  of  work  to 
do  and  the  housekeeper  to  keep  an  eye  on  her.  But 
what  of  that?  The  lady  asks  her  just  the  same: 
"Iron  these  out  for  me,  Mary,  there's  a  good  girl," 
or  to  "face  up  my  dre.^s,  there's  a  dear,"  or  to  "put 
me  in  a  few  extra  towels,  do,"  or  "get  me  a  cake  of 
soap — I'm  leaving  this  afternoon."  She  tacks  pho- 
tographs up  on  the  wall— that  she  will  do— and  she 
cries  right  in  the  office  before  every  one  when  she 
is  charged  extra  for  damage  to  walls.  Then  cards 
and  callers!     O,  heaven,  give  "the  office"  patience. 

"I  expect  a  gentleman  to  call  about  9,'  she  re- 
marks; "please  say  I  am  out.  If  any  one  el>^e  comes 
send  them  right  up." 

The  gentleman  is  late  and  gets  sent  up.  Heaven 
help  "the  office." 

When  a  card  awaits  her  she  takes  "the  office" 
right  into  her  confidence. 

"Oh,  dear,  I'm  so  sorry!"  she  exclaims.  ''When 
did  they  call?  Oh,  yes,  the  time  is  on  the  card.  If 
you  had  only  told  them  to  wait.  I  know  I  didn't 
leave  instructions,  but  then,  you  see,  I  had  no  idea 
they  would  call,  I  didn't  even  know  they  were  in 
town.  Was  the  baby  along,  too?  Oh,  dear,  I've 
never  seen  the  baby.    It  was  born  last  summer,  and 

"The  office"  is  perhaps  not  a  married  man,  or 
perhaps  he  is,  and  in  either  case  this  is  harrowing 
with  a  whole  line  of  impatienc  men  waiting  for 
rooms.  You  understand  now,  don't  you,  why  so 
few  hotels  have  "the  office'"  where  the  women  can 
get  at  it? 


TO  COLORADO  VIA  BURLINGTON  ROUTE. 


ONLY  ONE  NIGHT  ON  THE  KOAD. 

Leave  Chicago  at  1:00  P.  M.,  or  St,  Louis  at  8:25 
A.  M.,  and  arrive  Denver  6:15  P.  M,  the  next  day. 
Through  Sleepers,  Chair  Cars  and  Dining  Cars. 
All  Railways  from  the  East  connect  with  these 
trains  and  with  similar  trains  via  Burlington  Route 
to  Denver,  leaving  Chicago  at  6:10  P.  M.,  St.  Louis 
8:15  P.  M.,  and  Peoria  at  3:20  P.  M.  and  8:00  P.  M. 
All  trains  daily. 

Tourist  tickets  are  now  on  sale,  and  can  be  had 
of  ticket  agents  of  all  roads  and  at  Burlington 
Route  depots  in  Chicago,  Peoria  and  St.  Louis. 

There  is  no  better  place  than  Colorado  for  those 
seeking  rest  and  pleasure. 
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AMERICAN    SAILORS  WANTED. 


While  CoDgiess  has  been  so  generous  in  legislat- 
ing the  new  navj  into  existence,  the  personnel — 
both  officers  and  men— has  leen  almost  entirely  ne- 
glected. The  majority  of  the  offlcersare  struggling 
manfully  to  keep  abreast  of  the  times.  The  require- 
ments of  naval  science  are  now  so  great,  and  its  de- 
velopments so  rapid,  that  they  must  apply  them- 
selves diligently  during  every  spare  moment.  The 
student  age  is  long  past  for  most  of  them,  but  in 
spite  of  their  years,  the  esin  it  de  corps  is  such  that 
they  will  not  be  found  wanting  when  the  hour  of 
trial  comes. 

With  the  men  it  will  be  difterent,  unless  some 
change  of  policy  occurs.  Our  crews  are  still  large^ 
ly  composed  of  the  dregs  of  all  nations.  The  ne- 
cessities of  the  service  prevent  any  but  a  physical 
standard  foi  enlistments;  and  nationality,  intelli- 
gence, age,  and  moral  character  are  not  considered. 
Congress  should  realize  that  new  vessels  and  new 
guns  are  incompetent  to  defend  the  national  honor, 
unless  they  are  efficiently  manned.  The  ability  of 
our  officers  cannot  bring  success  In  the  next  naval 
war,  unless  there  is  more  trained  intelligence  among 
their  ubordinates. 

In  former  wars  we  looked  to  the  merchant  marine 
and  fishing  fleet  for  our  needed  volunteeers,  and 
they  were  an  efficient  reliance.  But  with  the  mod- 
ern war  ship  the  fisherman  and  the  merchant  sea- 
man would  not  be  any  more  valuable  as  a  recruit 
than  a  landsman  of  greater  intelligence,  who  could 
be  more  quickly  trained  as  a  gunner  or  torpedoist. 

There  is  a  consensus  of  opinion  among  naval  offi- 
cers regarding  our  unfortunate  position;  but  they 
seem  to  differ  widely  as  to  the  manner  of  improving 
it.  Logical  reasoning,  and  the  experience  of  foreign 
navies,  should  convince  us  that  there  is  but  one  so- 
lution. We  must  take  Intelligence  in  the  formative 
period  and  train  it  to  meet  owv  necessities.  We 
must  have  an  efficient  apprentice  system. — From 
'•The  United  States  Naval  Apprentice  System,"'  by 
Lieutenant  A.  B.  Wyckoff,  U.  S.  N.,  in  November 
Scribner. 


THE   INNATE   PUGNACITY    OF  MAN- 


We  are  told  in  Scripture  that  if  a  man  invites  us 
to  go  a  mile  with  him  we  are  to  go  with  him  twain. 
Why?  Not  for  fear  of  hi ji,  certainly;  but  perhaps 
because  that  is  the  wisest  way  in  the  long  run.  If 
we  run  against  a  post  we  don't  beat  it,  however 
much  it  may  have  hurt  us;  but  if  a  man  runs  up 
against  us  it  makes  us  angry.  The  principle  of  re- 
sistance comes  forcibly  into  our  minds.  The  im- 
pact of  man  against  post  is  merely  a  case  of  matter 
opposed  to  matter;  but  when  it  Is  man  against  man 
the  opposition  is  of  spirit  to  spirit.  Children  will 
kick  the  post  that  they  have  run  against.  Savages 
find  matter  for  blows  in  incidents  which  civilized 
people  pass  easily  over.  Refined  people  of  good 
sense  and  good  manners  dodge  with  a  bow  and 
smile  possibilities  of  difference  in  which  their 
neighbors  of  a  less  perfect  philosophy  find  occasion 
for  squabbling.  The  tendency  of  progress  is  all  in 
the  direction  of  peace.  Perhaps,  after  all,  that  re- 
morse that  follows  unimproved  chances  of  self- 
assertion  is  merely  one  of  the  throes  of  a  savage  in- 
stinct that  dies  hard.- -From  "The  Point  of  View,'> 
in  November  Scribner. 


No  matter  how  impure  waters  used  for  steam 
purposes  may  be,  and  no  matter  what  combinations 
of  scale-forming  bodies  may  exist  in  them,  it  is 
claimed  that  Tri- Sodium  Phosphate  will  thorough- 
ly purify  even  the  foulest  and  entirely  prevent  the 
formation  of  scale.  This  fact  is  one  of  great  imijor- 
tance.  Not  only  does  this  salt  act  as  a  preventa- 
tive, but  if  applied  to  boilers  already  coated  with 
incrusatations,  the  manufacturers  say  it  will  gradu- 
ally but  surely  disintegrate  them  and  keep  the  sur- 
faces of  the  sheets  in  a  perfectly  clean  condition, 
preventing  pitting  and  grooving  and  rendering 
foaming  impossible.  Evidence  of  the  most  con- 
vincing character  proves  the  truth  of  these  asser- 
tions, and  the  largely  increased  use  of  this  salt  at- 
tests its  growing  popularity. 


Paraguay  has  decided  to  participate  in  the  Ex- 
position. Barbad.es,  Frencn  Guiana,  Ceylon  and 
Oorea  have  also  joined  the  list. 


POWER  IN  SMALL  PORTIONS. 


One  of  the  modern  ideas  in  the  economical  use  of 
steam  power  is  the  use  of  a  number  of  small  engines 
located  at  various  points  in  a  larg^  shop,  instead  of 
a  single  engine  of  sufficient  power  to  drive  all  the 
machinery.  Professor  Coleman  Sellers  asserts  that 
M  ith  the  best  shafting  that  can  be  made  hardly  one- 
half  of  the  power  generated  by  the  engine  reaches 
the  machines  when  distributed  by  means  of  long 
shafts.  So  great  is  the  friction  that  a  shaft  two 
miles  long  could  not  be  turned  by  any  amount  of 
power  applied  at  one  end,  as  the  shaft  would  be 
tvFisted  off  before  it  would  turn. 

In  the  new  shops  of  the  Pennsylvania  Eailroad 
at  Altoona  and  Wall  Station,  this  idea  of  subdivid- 
ing power  has  been  admirably  carried  out.  In  the 
Altoona  shops  there  are  seventeen  small  engines, 
ranging  from  five  to  eighty  horse-power,  and  there 
are  five  engines  m  the  Wall  Station  shops. 

The  same  idea  has  also  been  carried  out  at  the 
Newport  News  shipyards. 

Another  application  of  the  same  principle  is 
shown  in  the  use  of  independent  engines  for  driv- 
ing heavy  pieces  of  machinery,  many  large 
machines  being  now  constructed  with  engines  at- 
tached.— Philadelphia  Record. 


I.  M.  Weston,  President  of  the  Michigan  World's 
Fair  board,  writes  to  Chief  Buchanan  asking  for  a 
large  space  in  the  Forestry  Building.  He  says 
Professor  Beal,  of  the  Michigan  State  Agricultural 
College,  will  make  an  exhibit  in  the  Forestry  Build- 
ing of  lathes,  shingles,  paper  pulp,  and  lumber- 
men's tools.  In  addition  to  Professor  Beal's  exhibit, 
Mr.  Weston  says  he  will  make  an  exhibit  of  the 
methods  of  lumbering— logging,  loggiug  railway 
trains,  trucks,  sleighs,  pictures,  etc.— and  will  show 
two  sections  of  logs  to  be  cut  this  winter.  He  says 
he  has  issued  circulars  to  the  lumbermen  of  the 
State  to  save  such  sections.  It  is  his  intention  to 
make  the  features  of  the  Michigan  exhibit  forestry, 
fruit,  fish,  and  minerals.  A  committee  of  fifteen 
lumbermen  has  been  appointed,  all  of  them  mil- 
lionaires and  all  of  them  taking  great  interest  in 
theAvork.  Professor  Beal  will  spend  $50,000  in  col- 
lecting specimens  of  the  seventy  varieties  of  trees 
in  Michigan  and  the  several  hundred  varieties  of 
what  the  professor  calls  shrubs — that  is,  trees  un- 
der six  inches  in  diameter.  The  specimens  of  the 
standard  trees  which  he  will  collect  will  be  eight 
feet  long.  Professor  Beal  had  charge  of  the  Phila- 
delphia lumber  exhibit,  which  was  burned.  He  is 
the  best  authority  on  trees  and  grasses  in  Michigan 
and  perhaps  in  the  country,  his  work  on  grasses  be- 
ing a  recognized  standard  authority. 


STEAM  HEATING. 

By  one  who  has  paid  for  his  experience,  is  the  title  of  a 
new  book  which  we  have  published,  without  advertise- 
ments, and  bound  in  leatherette,  similar  to  our  "Key  to 
Engineering,"  of  which  we  sold  nearly  2,000  copies.  The 
price  by  mail  is  25  cents.  Stamps  taken.  Heady  for  de- 
livery Nov.  Ist.    Please  mention  this  paper. 

Mason  Kegulatoe  Co.,  Boston. 


CHICAGO,  MILWAUKEE  &  ST.   PAUL  RAIL- 
WAY. 

Electric  Lighted  and  Steam  Heated  Vestlbuled  Irains, 
with  Westinghouse  Air  Signals,  between  Chicago,  St. 
Paul  and  Minneapolis,  daily. 

Electric  Lighted  and  Steam  Heated  Vestibuled  Trains 
between  Chicago,  Council  Bluffs  and  Omaha,  daily. 

Through  Vestibuled  Sleeping  Cars,  dally,  between  Chi- 
cago, Butte,  Tacoma,  Seattle,  and  Portland,  Ore. 

Sohd  Trains  between  Chicago  and  principal  points  in 
Northern  Wisconsin  and  the  Peninsula  of  Michigan. 

Daily  Trains  between  St.  Paul,  Minneapolis  and  Kan- 
sas City  via  the  Hedrick  Route. 

Through  Sleeping  Cars,  daily,  between  St.  Louie,  St. 
Paul  and  Mmneapoiis. 

The  finest  Dining  Cars  in  the  World. 

The  best  Sleeping  Cars.  Electric  Reading  Lamps  in 
Berths. 

6,100  miles  of  road  in  Illinois,  Wisconsin,  Northern 
Michigan,  Iowa,  Minnesota,  Missouri,  South  Dakota 
and  North  Dakota. 

Everything  First-Class. 

First-Olass  People  patronize  Flrst-ClaBS  Lines. 
Ticket  Agents  everywhere  sell  Tickets  over  the  CM- 
oago,  Milwaukee  and  St.  Paul  RaUw^OiV, 


BUSINESS  NEWS. 


The  Lidgerwood  Manufacturing  Company,  of  New 
York  have  secured  the  services  of  the  widely  known 
house  of  Fraser  &  Chalmers  to  represent  them  In  Utah, 
Montana  and  Idaho.  Parties  located  in  that  section  of 
the  country,  desiring  to  purchase  machinery  for  all  sorts 
of  hoisting  purposes,  will  find  it  advantageous  to  deal 
with  Messrs,  Fraser  &  Chalmers.  Their  reputation  in  the 
business  world  is  indeed  an  enviable  one,  and  the  Im- 
proved Lidgerwood  standard  hoisting  engines  which 
they  will  handle,  are  by  long  odds  the  most  perfectly 
constructed  machines,  for  the  service  intended,  in  the 
market  to-day. 


Map  of  the  United  States. 
A  large,  handsome  map  of  the  United  States,  mount- 
ed and  suitable  for  oflSce  or  home  use,  is  issued  by 
the  Burlington  route.  Copies  will  be  mailed  to  any 
address  on  receipt  of  12  cents  in  postage  by  P.  8. 
EusTis,  Gen'l  Pasri.  Agent,  C,  B.  &  Q.  R.  R.,  Chicago,  111. 


RESPONSIBLE   POSITION  WANTED. 

Mechanical  Engineer,  competent  to  design,  con- 
struct, estimate  cost,  supervise  erection,  etc.,  of 
general  machinery  and  wrought  iron  work,  with 
practical  and  theoretical  exiDerience,  desires  a  re- 
sponsible position  in  any  part  of  the  country.  Ad- 
M.  E.,  care  of  the  American  Engineeh,  Pontiac 
Building,  Chicago. 


CONTRACTS  OPEN. 


Water- Works  Franchise.— The  city  of  Cape  Girar- 
deau, Mo. ,  desires  to  let  a  franchise  to  a  private  company 
to  build  and  operate  Water-Works.  Plans  and  specifica- 
tiocs  are  now  on  file  with  the  undersigned,  and  with 
Johnson  &  Flad.  Consulting  Engineers,  Laclede  Build- 
ing, St.  Louis. 

Sealed  proposals  will  be  received  up  to  6  o'clock  p.  m. 
Monday,  the  7th  day  of  December,  1801. 

Other  systems  will  be  investig-ated  if  submitted. 

The  Mayor  and  Council  reserve  the  right  to  reject  any 
or  all  bids.  H.  P.  Pibeonnot,  Major.  Attest,  Geo.  E. 
Chappell.    City  Register. 


AVater- Works  Franchise.— The  city  of  Cape  Girar- 
deau, Mo.,  desires  to  let  a  franchise  to  a  private  company 
to  build  and  operate  water-work^.  Plans  and  specifica- 
tions are  now  on  file  with  the  undersigned,  and  with 
Johnson  &  Fladd,  consulting  engineers,  Laclede  Building, 
St.  Louis.  Sealed  proposals  will  be  received  up  to  G 
o'clock  p.  m. ,  Monday,  the  7th  day  of  Decern "ler,  1891. 

Other  systems  will  be  investigated,  if  submitted. 

The  Mayor  and  Council  reserves  the  right  to  reject  any 
or  all  bids.  H.  P  Peikomut.  Mayor.  Attest  Geo.  E. 
Chappell,  City  Register. 


Sealed  Proposals  wUl  be  received  at  the  office  of 
the  Supervising  Architect,  Treasury  Department,  Wash- 
ington, D.  C. ,  until  2  o'clock  p.  m.  on  the  30th  day  of  No- 
vember. 1891,  for  all  the  labor  and  materials  required 
for  the  cut  stone  work  and  brick  work,  iron  and  wood 
floor  and  roof  construction,  roof  covering,  approaches, 
etc. ,  for  the  superstructure,  ready  for  the  interior  finish 
of  the  United  States  Court  House  and  Post  Office,  at 
Springfield,  Missouri,  in  accordance  with  the  drawings 
and  specification,  copies  of  which  may  be  had  at  this 
office,  or  the  office  of  the  Superintendent  at  Springfield, 
MlssourL  Each  bid  must  be  accompanied  by  a  certified 
check  for  a  eum  not  leas  than  2  per  cent,  of  the  amount 
of  the  proposal.  The  Department  will  reject  all  bids  re- 
ceived after  the  time  herein  stated  for  opening  the  same; 
also,  bids  which  do  not  comply  strictly  with  all  the  re- 
quirements of  this  invitation.  Proposals  must  be  inclosed 
in  an  envelope,  sealed  and  marked,  "Proposals  for  the 
Cut  Stone  Work  and  Brick  Work,  Iron  and  Wood  Floor 
and  Roof  Construction,  Roof  Covering,  Approaches,  etc. , 
for  the  Superstructure,  etc. ,  ready  for  the  interior  finish, 
for  the  United  States  Court  House  and  Post  Office  at 
Springfield  Missouri,"  and  addressed  to  W.  J.  Edbbooke, 
Supervising  Architect. 


Proposals.— Sealed  proposals  will  be  received  at  the 
office  of  the  Illinois  Board  of  World's  Fair  Commissioners, 
Room  IS  Montauk  Building,  in  Chicago,  until  12  o'clock 
m.  on  the  18th  day  of  November,  1891,  for  all  the  labor 
and  material  required  for  the  erection  and  completion  of 
the  Illinois  Bailding  for  the  World's  Columbian  Exposi- 
tion at  Chicago  in  accordance  with  the  drawings,  gen- 
eral instructions,  conditions,  and  specifications  (copies 
of  which  may  be  seen  at  the  office  of  the  Commissioners 
in  Chicago  ana  on  application  to  the  architects,  W.  W. 
Boyington  &  Co.,  157  La  Salle  street,  Room  107,  on  and 
after  Oct.  26, 1891.) 

Each  proposal,  whether  for  a  part  or  the  whole  of  the 
work,  must  be  accompanied  by  a  certified  check  for  a 
sum  not  less  than  3  per  cent  of  the  amount  of  the  pro- 
posal, drawn  in  favor  of  the  Director-in-Chief  of  the  Illi- 
nois Board  of  World's  Fair  Commissioners. 

The  Commissioners  will  reject  all  bids  received  after 
the  time  herein  stated  for  opening  the  same,  also  bids 
which  do  not  strictly  comply  with  all  the  requirements 
of  this  invitation.  The  Commissioners  also  reserve  the 
right  to  reject  any  or  all  bids.  Proposals  must  be  inclosed 
in^sealed  envelopes,  including  schedule  of  work  and  ma- 
terial and  check,  and  marked  "Proposal  for  the  Illinois 
State  Building  for  the  World's  Columbian  Exposition," 
addressed  to  John  P.  Reynolds,  Dlrector-in-Chief  of  the 
Illinois  Board  of  World's  Fair  Commissioners.  This  15th 
day  of  October,  1891.  W.  C.  Gabbabd,  Secretary  Illinois 
Board  of  World's  Fair  Commissioners. 
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A   NEW   "C-   AND  C"  DYNAMO. 


TRIAL  OF  AMERICAN  HEAVY  ARMOR  PLATES 


The  illnstration  on  this  page  is  taken  from  a  pho- 
tograph of  a  50  H.  P.  "C.  &  C."  dynamo  of  a  type 
placed  on  the  market  by  the  "C.  &  C."  Electric 
Motor  Company.  402  and  404  Greenwich  street,  New 
York  City,  during  the  past  summer.  The  design  is 
similar  to  that  of  the  well  known  circular  field  aud 
consequent  pole  motor  that  has  become  familiar  to 
the  public,  in  fact  there  is  not  an  eleclric  light 
company  in  the  country  operating  an  in cajdt  scent 
circuit  of  any  size  that  has  not  one  or  more  of  tlie.'-e 
motors  connected  to  its  wires.  The  machine  rep- 
resented in  the  cut  is  wound  for  500  volti  uud  spec- 
ially designed  for  power  circuits.  For  a  long  traus- 
mission  of  power  this  machine  can  be  specially 
wound  to  give  perfectly  automatic  regulation  under 
the  very  greatest  possible  variation  in  load.  A  sub- 
stantial terminal  board  is  bolted  to  the  upper  pole 
piece  and  is  provided  with  a  heavy  knife  switch  for 
opening  the  main  circuit.  This  board  also  carries 
the  field  and  armature  connections,  all  of  which  are 
of  solid  metal  and  in  plain  view.  The  commu- 
tator is  of  the  most  substantial  construction,  being 
built  up  of  heavy  copper  bars  insulated  with  the 
best  mica,  and  with  proper  care  it  will  last  for 
years.  The  mechanical  construction  is  of  the  best 
throughout,  skilled  mechanics  being  employed  with 
the  most  improved  machine  tools.  The  armature 
Is  wound  to  carry  a  much  greater  volume  of  current 
than  the  nominal  capactlty  of  the  machine  requires, 
thus  making  It  practically  impossible  to  burn  them 
out  by  over  heating.  The  circular  shape  of  the 
magnets  gives  them  the  greatest  possible  develop- 
ment of  power  for  least  weight,  and  every  part  is  so 
constructed  as  to  make  solidity  and  permanence  the 
first  consideration. 

The  100  H.  P.  dynamo  made  by  this  company  is 
of  exactly  the  same  form  as  the  dynamo  Illustrated 
herewith  and  is  especially  suitable  to  be  used  as  a 
power  generator  for  street  railways  circuits,  its  high 
efficiency  and  mechanical  excellence  making  It  a 
favorite  with  station  superintendents. 

These  dynamos  are  wound  in  standard  sizes  from 
1  to  100  H.  P.  for  electric  lighting  as  well  as  for 
power  transmission,  and  especially  for  isolated 
plants  and  for  use  in  mills,  ofQce  buildings,  banks, 
etc. 

Although  the  "C.  &  C."  Electric  Motor  Company 
has  but  recently  entered  upon  this  field,  the  long 
list  of  parties  now  using  their  dynamos  for  lighting 
purposes  is  the  best  possible  indication  of  the  suc- 
cess they  are  meeting  with. 


Adjutant-Generals  and  other  high  officials  of  the 
National  militia,  appointed  for  the  purpose  by  the 
Governors  of  the  several  States,  met  in  Chicago 
last  week  to  confer  with  Exposition  officials  with  re- 
ference to  the  participation  which  the  militia  shall 
have  in  the  Exposition  and  in  the  exercises  dedica- 
tory of  the  buildings.  About  one  hundred  were 
present,  representing  nearly  every  State  in  the  Un- 
ion. Action  was  taken  which,  It  is  believed,  will  re- 
sult in  between  12,000  and  15,000  militiamen  partici- 
pating in  the  dedicatory  exercises  in  October,  1892 
and  In  a  national  encampment  and  grand  review  of 
100,000  troops  being  held  at  Chicago  in  August,  1893, 
while  the  Exposition  is  in  progress.  Resolutions 
were  adopted  advocating  a  national  encampment  of 
the  National  Guard,  embracing  the  militia  in  the 
several  States,  every  ten  years,  at  the  expense  of 
the  General  Government,  and  that  the  first  of  such 
encampments  be  held  at  Chicago  in  1893. 

Director-General  Davis  and  Chiefs  Biichan  an  and 
Peabody,  respectively  ol  the  Agricultural  and 
liiberal  Arts  Departments  of  the  Exposition,  have 
held  a  conference  with  a  number  of  gentlemen 
representing  nearly  fifty  agricultural  collogeo  and 
experimental  stations  in  the  United  States,  regarding 
exhibits,  from  such  iustitutious.  It  was  practically 
decided  that  a  complete  experimental  station,  show- 
ing the  work  by  students  and  the  results  secured, 
will  be  established  in  connection  with  the  Agricul- 
tural exhibit,  and  that  the  exhibit  by  the  agricul- 
tural colleges  will  be  made  in  the  Liberal  Arts  De- 
partment. 

Day  and  aigbt  shifts  of  men  are  now  working 
on  all  the  Exposition  buildings. 


The  trial  of  heavy  armor  plates  of  American  man- 
ufacture mentioned  In  our  Issue  of  Oct.  9,  was  com- 
menced last  Saturday,  says  The  Railroad  Gazette  of 
Nov;  6,  at  the  Indian  Head  Proving  Grounds  on  the 
Potomac  riv(r  below  Washington,  D.  C.  All  the 
plates  are  8  ft.  X  6  ft.  surface  exposure  by  lOJ  in. 
thick;  three  of  them  were  attacked  Saturday,  one 
from  Carnegie,  Phipps  &  Co.,  of  rolled,  low-carbon, 
nickel  stt  el,  one  from  the  Bethlehem  Iron  Co.  of 
forged,  I  igh  cubon  nickel  steel,  and  a  second  from 
the  Bethleht  m  Co.  of  Harvy  treated  forged  steel. 
The  C-in.  40- calibre  gun  was  mounted  with  a  muz- 
zle at  a  distance  of  57  ft.  6  in.  from  the  plate,  the 
8-in.  2)-calibre  gun  was  mounted  with  its  muzzle 
54  f  .  2  n.  from  the  plates.  The  projectiles  used 
foi  the  6  ir.  gui  s  were  of  the  Holtzer  Imported  type, 
ITJ  in.  weighing  each  100  pounds.  A  charge  of  42 
pounds  of  Dupont  prismatic  powder  was  used  for 
firing  the  projectiles.  The  projectile  used  for  the 
8-in.  gun  was  of  the  Flrminey  make  weighing  210 
pounds  and  fired  with  a  charge  of  74.5  pounds  of 
Dupont  prismatic  powder.  The  velocity  of  the 
shot  from  the  6  in.  gun  was  2,075  ft.  per  second,  that 
from  the  8  in.  gun  was,  1,850  ft.  per  second.  The  re- 
sults were  as  follows: 

The  Bethlehem,  forged,  high-carbon,  nickel-steel 
plate  was  fSerced  at  its  upper  left  hand  corner  by 


the  first  shot,  the  projectile  rebounding  to  a  dis- 
tance of  15  ft.  without  injury.  The  depth  of  pene- 
tietion  was  some  13  in.,  fringed  by  a  circular  rise  of 
about  one  inch  in  height.  The  width  of  bulge  was 
8  In.  The  second  shot  penetrated  the  upper  right 
hand  corner  to  a  depth  of  9.5  In.  and  broke  up  out- 
side of  the  face  of  the  plate,  the  fringe  and  bulge 
about  the  same  as  the  first  shot.  The  third  shot 
penetrated  the  lower  left  hand  corner  to  the  same 
depth  as  the  first  (13  in.),  rebounding  from  the  hole 
some  15  ft.,  with  the  loss  of  its  band.  The  fourth 
shot  penetrated  the  lower  right  hand  corner  some 
10^  in.,  making  a  bulge  17  in.  in  width  and  produc- 
ing two  radial  cracks  some  3  to  4  in.  long.  The  pro- 
jectile rebounded  with  9  in.  of  its  length  broken  up. 
The  fifth  shot  was  fired  from  the  8  in.  gun,  at  the 
centre  of  the  plate.  The  projectile  penetrated  to  a 
depth  of  15^  in.,  rebounding  to  a  distance  of  54  ft. 
Two  cracks  were  the  re.sult  of  this  8  in.  shot,  one 
radiating  to  the  upper  left  hand  corner  and  one  to 
the  lower  left  hand  corner,  each  passing  through 
the  holes  made  by  preceding  G  in.  shots.  The  up- 
per crack  was  serious  and  extended  through  the 
whole  thickne.ss  of  the  plate.  A  third  crack  cross- 
ed the  space  between  the  centre  8  in.  shot  hole  and 
the  upper  right  hand  6  in.  shot  hole. 

The  first  shot  from  the  C  in.  gun  at  the  rolled,  low 
carbon,  nickel-steel  plate  of  Carnegie,  Phipps  Co. 
penetrated  the  upper  left  hand  corner  to  a  depth  of 
11 J  in.,  and  remained  in  place  with  similar  bulge 


and  fringe  to  Bethlehem  plate.  The  second  shot 
penetrated  the  upper  right  hand  corner  to  a  depth 
of  nine  in.  and  remained  in  place,  and  In  compara- 
tively good  condition,  similar  to  the  first  shot. 
The  third  shot  penetrated  the  lower  left  hand  cor- 
ner, leaving  only  about  2i  in.  of  the  base  of  shot 
sticking  out.  The  other  results  were  about 
the  same  as  with  previous  shots.  The  fourth  shot 
penetrated  to  a  depth  of  13^  in.,  and  remained  In 
place  under  the  same  conditions  as  before.  The 
fifth  shot  fired  from  the  8  in.  gun,  at  the  centre  of 
the  plate,  entered  the  plate  completely,  the  base  of 
the  projectile  being  some  seven-eighths  of  an  Inch 
below  the  face  of  plate.  A  crack  showed  itself  ex- 
tending  radially  from  the  centre  8  in.  hole  to  the 
upper  left  hand  corner,  of  plate,  passing  across  the 
upper  left  hand  6  in.  shot  hole.  The  upper  portion 
of  this  crack  was  much  worse  than  that  between 
the  holes,  though  neither  portion  extended  com- 
pletely througn  the  plate. 

The  first  shot  from_the  6  in.  gun  at  the  Harvey,  low- 
carbon,  all-steel  plate  of  the  Bethlehem  Iron  Works 
penetrated  the  upper  left  hand  comer  about  7  in. 
and  broke  up,  scattering  the  pieces  In  all  direc- 
tions. The  second  shot  penetrated  the  upper  right 
hand  corner  some  2i  in.  and  broke  up.  A  crack  re- 
sulted from  this  shot,  extending  horizontally  in  an 
upward  direction  to  the  right  hand  edge  of  plate. 
The  third  shot  penetrated  the  lower  left  hand  cor- 
ner to  a  depth  of  95  In  ,  and  caused  a  crack  running 
f rom  the  h  ole  to  the  bottom  edge  of  plate.  The 
fourth  shot  penetrated  the  lower  right  hand  corner 
about  12  In.  without  other  damage.  The  fifth  or 
central  8  in.  shot  penetrated  to  a  depth  of  about  23 
in.,  cracking  the  plate  badly,  one  crack  extending 

from  the  lower  left  hand 
corner  up  through  the 
lower  left  hand,  the 
centre  and  the  upper 
right  hand  holes,  to  the 
upper  right  hand  edge 
of  plate;  another  exten- 
ding from  the  lower 
right  hand  corner  dia- 
gonally upward  to  the 
lower  left  hand  shot 
hole,  and  thence  to  the 
lower  left  hand  edge  of 
plate. 

A  peculiar  result  of 
the  firing  at  the  Car- 
negie, rolled,  low-car- 
bon, nickel-steel  plate 
presents  |  itself;  that 
while  the  projectiles 
penetrated  to  a  consid- 
erable depth,  and  deep- 
er than  in  other  plates, 
each  remained  in  place  as  a  perfect  fitting  tight  plug. 
The  cracking  and  breaking  up  of  the  Harvey,  low- 
carbon,  all-steel  plate  was  quite  unexpected. 
Whether  this  last  result  arises  from  defective  treats 
ment  in  Its  manufacture  or  not,  the  ability  of  the 
low  steel,  rolled  plate  of  Carnegie,  Phipps  &  Co.  to 
stand  fire  so  well  will  necessitate  a  new  trial  with 
new  plates  to  confirm  this  new  and  quite  impor- 
tant experience.  The  crack  in  the  low -carbon 
plate,  although  but  slight,  needs  further  experi- 
ment and  explanation  before  a  settled  conclusion 
is  arrived  at.  Again,  a  comparison  of  the  cracks  In 
the  high-carbon  plate  and  the  Harvey  process  plate 
may  possibly  show  exposed  hardness  to  be  a  bad 
feature  of  thick  plates.  A  reversal  of  the  Harvey 
plate  might  have  brought  about  quite  different  re- 
sults. The  question  of  rolling  versus  forging  is 
probably  a  feature  of  the  problem,  or  again,  the  ne- 
cessities of  defense  in  different  positions  on  the 
vessel  may  call  for  different  construction  of  plates. 
The  hard  surface  material  produced  by  the  Harvey 
process  may  be  the  more  useful  for  portions  of  a 
vessel  likely  to  receive  glancing  instead  of  direct 
blows.  There  are  still  five  more  plates  to  be  tried 
before  final  conclusions  can  be  thought  of. 


The  Department  of  Electricity  is  making  an  effort 
to  secure  a  complete  collection  of  historical  elec- 
trical apparatus  for  the  World's  Fair,  in  order  to 
show  the  progress  of  the  science  from  early  times. 
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THE    EVOLUTION    OF     THE  DIRECT-CON- 
NECTED DYNAMO. 


PROSPECTS   OF   ELECTRICAL  ENGINEERS. 


It  is  an  interesting  fact  that  the  Westinghouse 
Machine  Company  was  the  builder  of  the  first  direct 
connected  dynomos  in  the  United  States,  if  not  in 
the  world,  if  we  are  rightly  informed.  In  fact,  the 
idea  of  a  direct-connected  dynamo  is  responsible 
for  the  Westinghouse  single-acting  engine.  In  1880 
the  Brush  Electrical  Company  conceived  the  appli- 
cation of  the  electric  arc  for  locomotive  head  lights. 
Belt  transmission  being  out  of  the  question,  the 
problem  of  a  direct  engine  was  laid  before  Mr.  H.H. 
Westinghouse,  of  Pittsburgh,  <'or  solution.  The 
terms  of  the  problepi  were  stated  about  as  follows: 
The  speed  must  not  be  less  than  1,000  revolutions, 
and  the  power  developed  not  less  than  IJ  net  horse- 
power. The  engine  must  be  able  to  stand  up  under 
150  to  180  pounds  of  steam;  it  must  be  self-con- 
tained, so  as  to  be  bolted  to  the  locomotive,  like  a 
brake  pump;  it  must  be  sufiQciently  rigid,  so  as  to 
stand  all  the  shock  and  jar  of  service;  it  must  be  In- 
closed completely,  as  a  protection  from  dust  and 
cinders;  and  finally,  it  must  be  capable  not  only  of 


First  Westinghouse  Steam  Engine,  A.  D.  1880 

several  hours  continuous  running  without  attention 
and  of  continuous  service  day  after  day,  but  must 
be  of  such  a  design  as  to  run  for  an  indefinite  time 
without  any  attention  whatsoever,  while  the  loco- 
motive is  side-tracked  and  the  engineer  absent.  It 
is  evident  that  the  one  solution  possible  was  the 
single-acting,  self-contained  and  self-lubricating 
engine. 

It  is  interesting  to  note  that  with  no  original 
thought  beyond  some  special  application  of  this 
kind,  the  above  type  of  engine  has  propagated 
itself  without  essential  modification  until  it  has  de- 
veloped a  business  of  the  present  enormous  propor- 
tions involving  compound  and  triple-expansion  en- 
gines up  to  1,000  h.p.  The  original  engine,  whose 
history  we  have  recited,  now  fills  with  aignity  the 
po&ition  of  center  piece  in  the  office  of  the  West- 
inghouse Machine  company  at  Pittsburgh. 

A  more  serious  attempt  following  the  compara- 
tive success  of  the  locomotive  experiment  was  the 
constructing  of  several  short-stroke  engines  de- 
veloping about  10  h.p.  for  coupling  direct  to  Brush 
machines  at  800  to  1,000  revolutions.  A  number  of 
these  were  built  and  operated  successfully — one  at 
least  after  ten  years  of  service  Is  still  regarded  as 
the  most  reliable  engine  in  the  experimental  plant 
ol  the  United  States  Government  Torpedo  Station, 
at  Newport,  E.  I. 

The  single-acting  engine  has  fairly  proved  its 
right  of  inheritance  to  this  special  trade.  The  pri- 
mary idea  of  forcing  an  engine  to  an  abnormal 
speed  to  meet  the  supposed  demand  of  the  dynamo 
was  unnatural  and  wrong.  The  commercial  condi- 
tions of  electrical  construction  at  that  time  pro- 
hibited any  compromise,  but  the  present  state  of 
electric  art  has  changed  all  this,  and  the  reasonable 
idea  now  prevails  of  cutting  down  the  speed  of  the 
dynamo  instead,  to  the  normal  speed  of  the  engine. 
This  is  commercially  possible  within  fair  limits, 
and  the  single-acting  engine  with  its  natural  ca- 
pacity for  high  speed  forms  a  complete  solution  of 
the  problem. 


The  Electrical  Engineer  (London)  has  published 
some  interesting  correspondence  referring  to  the 
earnings  of  professional  electrical  engineers,  as 
compared  with  the  incomes  of  those  following  other 
callings.  A  Mr.  Cuthbert  Hall  set  the  ball  rolling. 
According  to  what  he  and  others  say,  an  engineer, 
even  when  highly  educated  and  well  taught  In 
electrical  science,  passes  rich  on  $500  a  year. 

The  discussion  is  doubly  interesting  to  Ameri- 
cans. 

The  three  -'alternative"  methods  of  training  sug- 
gested are  (1)  a  university  course  followed  by  an 
apprenticeship  to  a  firm  of  electrical  engineers,  (2) 
an  apprenticeship  to  a  firm  of  electrical  engineers 
only,  (3)  a  one,  two,  or  three  years'  course  at  a  tech- 
nical training  college. 

"Of  these  three  courses,  the  former  is  undoubted- 
ly the  best,"  says  Mr.  Hall,  and,  while  deploring  the 
lowness  of  the  wage,  quotes  presumably  in  support 
of  his  conclusions,  the  case  of  a  gentleman  who, 
after  spending  £800  on  his  education  at  Cambridge, 
where  he  came  out  fifth  wrangler,  and  a  further 
sum  of  £300  with  a  firm  of  engineers, 
is  now  In  receipt  of  a  salary  of  £100 
(scarcely  |500)  per  annum  as  the  out- 
,      come  of  his  six  years' training.  Assu- 
ming Mr.  Hall  to  bo  perfectly  sincere 
in  the  advice  he  gives,  and  that  he 
really  believes  an  electrical  engineer 
must  devote  six  years  of  his  life  and 
spend  £1,000  for  his  trainiug  in  order 
that  an  income  of  £100  a  year  can  be 
earned,  it  will  probably  occur  to  most 
people  that  a  single  instance  such  as 
that  given  proves  absolutely  nothing, 
says  Mr.  Hugh  E.  Harrison.  The 
only  way  of  arriving  at  a  just  estimate 
of  the  relative  merits  of  the  three 
'    methods  would  be  to  trace  the  ca- 
reers of  as  large  a  number  as  possible 
of  men  who  have  pas.sed  through 
them. 

I  am  able  to  give  some  figures  in  the  caSe  of  one 
method  which  I  think  may  prove  useful,  says  the 
last  named  correspondent.  These  are  in  connection 
with  the  electrical  engineering  college  which  for- 
merly carried  on  its  work  in  Eed  Lion  square. 

The  course  given  extended  over  two  years — the 
first  year  was  spent  in  college,  where  theory  was 
taught  by  means  of  lectures  and  experimental  work 
in  the  various  laboratories,  while  the  second  year 
was  entirely  devoted  to  actual  engineering  work 


enjoy,  but  most,  if  not  all,  certainly  get  a  good 
deal  more  than  £100  a  year. 

With  much  that  Mr.  Hall  says  I  thoroughly  agree, 
and  if  space  permitted,  I  could  give  curious  partic- 
ulars as  to  the  qualifications  of  a  vast  number  of  so- 
called  electricians.  Returning,  however,  to  the 
unfortunate  wrangler,  Mr.  Hall  has,  as  so  many 
people  do,  simply  considered  the  training  and  en- 
tirely overlooked  the  characteristics  of  the  man 
himself. 

A  fifth  wrangler  must  either  be  a  mathematician 
of  no  mean  order,  or  he  must  possess  extraordinary 
powers  of  cramming  for  examinations.  At  Cam- 
bridge the  education  of  such  a  man,  owing  to  the 
rich  enaowments,  need  not  cost  him  anything;  he 
may,  on  the  contrary,  make  his  education  a  source 
of  profit.  A  man  like  this,  who  will  not,  or  cannot, 
look  after  his  own  monetary  interests,  is  not  likely 
to  be  of  any  service,  from  a  commercial  point  of 
view,  to  the  firm  which  employs  him,  and  the  £100 
a  year  must  probably  be  regarded  as  a  charitable 
gift  to  a  person  who  has  mistaken  his  calling,  rather 
than  as  a  salary  for  useful  services  rendered. 

Another  correspondent,  named  Sydney  F.  Walker, 
writes  as  follows  on  the  remuneration  of  young 
electrical  engineers:— 


First  Direct-Connected  Dynamo,  still  in  use  at  the 
Government  Torpedo  Station,  Newport,  R.  I. 


U.  8. 


Mexico  has  made  a  World's  Fair  appropriation  of 
$50,000.  This  is  only  preliminary,  however,  and  It 
is  fully  expected  that  the  whole  of  the  $750,000,  which 
were  asked  for,  and  perhaps  more,  will  be  voted. 


The  Present  Westinghouse  Elbctbioaii  Generator, 

with  the  company  to  which  the  college  was  at- 
tached. The  life  of  the  college  was  a  short  one;  it 
ceased  with  that  of  the  company,  which,  like  so 
many  others,  fell  a  victim  to  the  Act  of  1882.  It 
trained,  however,  a  sufilcient  number  of  men  to 
show  the  results  to  be  expected  from  the  coarse 
adopted.  Of  those  whose  names  appeared  on  the 
books,  29  per  cent,  have  been  lost  sight  of,  but  of 
the  remainder,  no  less  than  72  per  cent,  are  still  in 
the  profession,  some  doing  well  on  their  own  ac- 
count, others  holding  responsible  posts.  I  do  not, 
of  oourse,  know  what  Incomes  these  gentlemen 


Mr.  Cuthbert  Hall's  complaint  is  an  echo  of  the 
complaints  one  has  heard  from  young  men  just 
starting  in  every  profession,  as  far  back  as  one  can 
remember. 

The  young  parson,  after  quite  as  expensive  an 
education,  and  with  often  quite  as  good  abilities, 
finds  himself,  at  the  age  of  23  or  so,  privileged  to 
wear  the  glossiest  of  black  coats  and  the  whitest 
of  ties  on  the  magnificent  income  of  perhaps  £80 
per  annum,  and  with  the  additional  calls  upon  hie 
purse  entailed  by  visiting  the 
poor. 

The  young  schoolmaster  la 
the  same,  the  young  naval 
and  the  young  military  officer 
also.    Nor  have  the  juniors  of 
any  of  these  professions  any 
extraor  dinary  incomes  to  look 
forward  to  in  the  immediate 
future.    The  curate  perhaps 
serves  a   vicar  who  adminis- 
ters to  the  spiritual  wants  of 
a  large  parish   and   to  the 
temporal  want?  of  a  large  fs- 
mily  on  the  magnificent  In- 
come of,  say,  £250  per  an- 
num, with  perhaps  an  Easter 
gift   and    a    few  presents 
thrown  in,  and  without  the 
smallest  prospects  of  ever  be- 
ing anything  else  but  vicar  of 
the  same  parish  on  precisely 
the    same    Income.  The 
schoolmaster  sees  men  who 
have  been  schoolmasters  for 
a  score  of  years  getting  incomes  of  £150  or  £200.  The 
naval  officer  sees  many  of  his  brother  officers  that  are 
old  enough  to  be  his  father  getting  incomes  of  from 
£200  to  £300,  and  that  only  on  condition  that  they 
keep  two  homes,  spend  several  consecutive  years 
away  from  their  families,  and  exist  during  the  time 
they  are  at  home  on  about  one-third  of  the  amount. 

There  are  prizes,  of  course,  in  all  these  profea- 
sions  —  archbishoprics,  beadmastersblps,  admlrala 
of  the  fleet,  and  ao  on— but  everyone  cannot  have 
them. 

At  present  there  are  few  auoh  large  prizes  In  eleo- 
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trical  engineermg,  because  it  is  a  new  branch,  but 
there  are  still  plenty  for  those  vho  can  get  them. 
As  a  matter  of  fact,  however,  it  may  be  taken  that 
£300  a  year  is  a  good  average  income  in  these  times 
for  a  highly-educated  man.  in  almost  any  of  the 
professions,  and  that  any  youngster,  no  matter  what 
his  parents  may  have  spent  on  his  education,  must 
be  content  to  begin  at  something  very  small — 
usually  less  than  the  figure  Mr.  Hall's  friend  re- 
ceives— and  work  his  way  up  gradually,  as  oppor- 
tunity offers.  In  electrical  engineering  there  will 
be  plenty  of  good  prizes  for  men  of  skill  and  per- 
severance as  time  goes  on. 

But  it  may  be  asked,  is  it  any  use  to  educate  a 
lad?  Why  not  let  him  go  as  apprentice  at  13  or  14 
years,  and  work  on  that  way.  The  answer  is,  the 
education  given  to  a  lad  in  his  youth,  provii.'ed  he 
makes  a  proper  use  of  it  in  after  years,  determines 
the  position  he  will  be  able  to  take,  should  the  op- 
portunity offer,  as  a  man.  In  these  days,  under  no 
conceivable  circumstances  can  an  uneducated  man 
attain  to  a  leading  position  in  any  branch  of  en- 
gineering. The  case  is  very  much  like  many  that 
are  met  with  in  manufacturing.  A  particular  kind 
of  clay,  for  instance,  that  is  used  for  high- class 
pottery  may  be  used  for  inferior  work,  or  a  particu- 
lar piece  may  be  spoilt  in  the  coui-se  of  manufac- 
ture, but  under  no  circumstances  could  an  inferior 
clay  have  been  made  into  the  highest-class  work. 

So,  too,  a  particular  ingot  of  steel  maybe  rolled 
Into  rails  worth  a  few  pounds  per  ton,  or  it  may  be 


THE  SIOUX  CITY  CORLISS  ENGINES. 


Below  we  give  a  cut  of  the  Corliss  engine  built  by 
the  above  named  company,  who  claim  to  have  the 
largest  engineering  plant  west  of  the  Mississippi 
river,  devoted  exclusively  to  the  ;[manufacture  of 
high  grade  engines  and  complete  steam  plants,  with 
a  capacity  of  turning  out  150  engines  annually. 
They  have  recently  built  and  equipped  new  shops 
at  Leeds,  Iowa,  (Sioux  City's  manufacturing  su- 
burb), with  a  view  of  making  a  specialty  of  this  line 
of  work.  The  old  shop,  tools  and  fixtures,  so  long 
known  for  Ihe  past  twenty  years,  has  been  sold  off, 
and  all  lines  of  business  dropped  except  the  manu- 
ufactuve  of  high  grade  engines.  Their  location  is 
one  tliat  gives  them  the  best  shipping  facilities;  be- 
ing in  the  doorway  of  the  west  and  northwest,  they 
are  admirably  located  for  supplying  the  wants  of 
that  trade. 

Mr.  Gidding.«,  president  of  the  Sioux  City  Engine 
Works,  for  seven  jea-s,  before  coming  west,  had  en- 
tire charge  <  fthe  engi'ieering  department  of  Kussel 
&  Co.,  of  Massillirn,  Oh:o,  and  came  to  Sioux  City 
over  three  }  ears  f  go  an  l  took  an  interest  in  this 
company.  They  at  once  commenced  the  building 
of  the  Giddings'  automatic  engines,  so  well  known 
at  the  east  as  the  Eussell,  and  since  that  time  they 
have  been  combining  the  manufacture  and  sale  of 
both  types  ol  engines.  This  has  given  them  such  a 
decided  advantage  over  the  trade  that  several  of 
the  best  engine  salesmen  throughout  the  west  and 


adapt  them  very  perfectly  to  the  heavy  and  fluctu- 
ating loads  of  electrictric  lighting  and  railway  ser- 
vice.  This  engine  they  build  from  50  to  500  h.  p., 
and  their  slide-valve  automatic  engines  from  30  to 
ISO  h.  p.  This,  together  with  the  manufacture  of 
high  grade  boilers,  and  heaters,  complete  their  line 
of  work. 

By  referring  to  the  cut,  it  will  be  noticed  that  the 
design  of  their  bed  is  of  the  very  stiffest  pattern; 
extra  material  having  been  placed  in  it  near  the 
pillow-block,  to  insure  the  best  degree  of  stiffness 
to  resist  strains  due  to  over- hang.  The  mainbear- 
ing  pedestals  and  cylinder  feet  are  from  three  to 
four  times  as  heavy  and  broad  as  those  of  the  old 
patterns,  thereby  giving  a  far  better  bearing  on  the 
foundation  and  a  greater  degree  of  stability  and 
rigidity.  In  the  outer  pilow-block,  they  provide 
for  vertical  adjustment,  the  convenience  of  which 
will  be  readily  appreciated  by  all  practical  engi- 
neers. The  guides  for  the  beds  are  all  bored  on  in- 
dependent centres,  giving  the  very  best  kind  of 
quality  as  well  as  the  very  best  extent  of  wearing 
surface.  This  special  device,  built  at  their  own 
works,  gives  a  deep  guide  which  readily  holds  the 
crosshead  in  line  with  the  cylinder. 

The  new  descriptive  circulars  issued  by  this  com- 
pany shows  that  in  the  design  of  their  cylinder, 
they  have  provided  an  independent  exhaust  pass- 
age beneath  the  cylinder,  with  dead  air  space  be- 
tween the  cylinder  proper.  The  steam  is  taken  be- 
tween the  valves  (not  over  them),  and  the  most  Im- 


drawu  out  into  watch  springs  worth  over  £1,000, 
but  inferior  steel  could  not  be  made  into  the  latter. 

This,  then,  is  the  sole  end  of  the  education  a 
youth  receives— viz.,  to  fit  him,  or, rather,  to  enable 
him  to  fit  himself,  for  the  higher  position  he  may 
occupy  later  in  life  if  circumstances  are  favorable. 
This  being  so,  however,  is  it  not  wiser  to  Umit  the 
amount  spent  on  education  to  the  probabilities  of 
the  future  position  that  the  youth  may  hope  to  at- 
tain. If  a  working-man  could  afford  the  expense, 
it  would  surely  be  unwise  for  him  to  send  his  son 
to  Cambridge,  or  even  to  keep  him  at  school  during 
the  years  that  might  be  more  profitably  employed 
in  learing  his  trade. 

And  this  brings  one  to  the  question:  l3  it  wise, 
under  ordinary  circumstances  to  incur  the  expense, 
and  to  spend  the  time  necessary  to  take  a  degree  at 
Cambridge? 

The  answer  to  this  must  be  dictated  by  the  par- 
ticular conditions  of  each  case.  If  a  young  'ellow's 
parents  or  friends  can  launch  him  at  a  higher  level 
than  others  have  to  take;  or  can  look  forward  to 
giving  him  the  necessary  opportunities  that  will 
enable  him  to  reach  the  highly-paid  places  without 
the  struggles  that  others  have  to  make;  or  if  there 
be  particular  conditions  which  render  it  probable 
that  he  will  be  able  to  place  himself  on  this  higher 
plane,  then  the  money  and  time  will  bo  well  spent. 
Hnt  in  the  vast  majority  of  cases,  jjarents  will  not 
ConUnued  on  page  aW. 


on  the  Pacific  coast  have  applied  for  the  handling 
of  their  goods.  For  the  past  two  years  they  have 
been  obliged  to  run  both  night  and  day  through 
the  six  months  of  the  busy  season,  and  their  yearly 
output  nearly  doubles  that  of  the  previous  year. 

About  six  months  ago  they  established  a  branch 
offlce  at  48  South  Canal  street,  Chicago,  111.,  with 
Mr.  S.  K.  Gregg,  as  manager,  and  since  that  time, 
they  have  sold  14  large  engines  east  of  the  Mississ- 
ippi river.  As  will  be  seen  elsewhere  in  our  col- 
umns, they  have  recently  opened  a  branch  office  at 
Koom  511  Commercial  Building,  corner  of  6th  and 
Olive  streets,  St.  Louis,  Mo.,  with  Mr.  A.  M.  Morse 
as  manager.  Mr.  Morse  was  formerly  connected 
with  the  firm  of  English,  Morse  &  Co.,  Kansas  City, 
Mo.,  and'has  been  long  and  favorably  known  to  the 
trade.  Negotiations  are  now  in  progress  for  estab- 
lishing branch  houses  in  several  other  large  west- 
em  cities  with  a  view  of  doubling  their  out-put  the 
coming  season.  During  the  past  two  years  the 
company  have  built  some  speciaLmachinery,  adapt- 
ed to  duplicating  the  parts  of  their  engines,  in- 
creasing the  quantity  of  work,  and  at  the  same 
time  improving  the  quality  of  the  same.  Among 
their  other  large  tools,  they  have  a  fly-wheel  lathe 
that  turns  a  24  ft.  wheel  with  a  4  ft.  face. 

The  cut  herewith  shows  their  new  design  of  Cor- 
liss engine  bed,  which  has,  by  the  way,  already 
been  remodeled  and  re-designed  with  special  refer- 
ence to  weight  and  stiftoess  of  bed  in  order  to 


proved  hook -motion  valve-gear  is  used.  The  next 
noticable  feature  of  this  Corliss  engine  is  one  that 
has  gained  for  it  its  wide  reputation  in  electric 
lighting,  viz.,  its  governor  which  is  far  superior  to 
anything  heretofore  offered  by  Corliss  engine 
builders,  they  maintain.  Many  of  their  engines  are 
working  in  electric  lighting  stations,  varying  less 
than  2  per  cent,  from  extreme  heavy  to  light  loads. 
This  they  guarantee  in  every  instance  where  their 
engines  are  used  for  electrical  work.  This  enables 
the  electric  lighting  stations  to  get  the  long-sought- 
for  economy  of  the  Corliss,  together  with  the  ex- 
tremely close  regulation  of  the  high  speed  engines. 
As  will  be  seen  by  referring  to  their  descriptive  cir- 
culars, they  are  building  these  engines  in  all  the 
popular  sizes  up  to  500  h.  p.,  either  in  simple  en- 
gines, tandem,  or  cross  compound  condensing  en- 
gines. In  point  of  economy,  they  appear  to  stand 
unexcelled.  The  Giddings'  automatic  engines  are 
too  well  known  to  need  a  detailed  description  here; 
they  being  the  same  engine  as  built  by  Eussell  & 
Co.,  of  Massillon,  Ohio,  of  which  many  hundreds 
are  now  in  use  in  electric  lighting  stations.  The 
valve  used  in  these  engines  is  the  Giddings'  equUi- 
brum  slide  valve,  of  which  there  are  over  8,000  in 
use  in  different  kinds  of  engines,  some  of  them  hav- 
ing been  in  use  for  the  past  ten  years  and  the  case 
of  re-planing  or  scraping  a  seat  of  a  cut  valve  has 
never  been  known.  Additional  information  can 
be  had  by  addressing  the  company. 
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Bain  makers  have  not  yet  really  relieved 
the  water  famine  in  New  York  City,  by  replenish- 
ing the  Croton  water  shed  or  any  other  way.  The 
World  has  offered  to  pay  the  expenses  if  Dyren- 
forth  will  bring  "the  gentle  rain  from  heaven." 
Owen  Glyndwr  "called  the  spirits  from  the  vasty 
deep,"  but  they  did  not  come.  Dyrenforth  may 
play  such  pranks  before  high  heaven  as  to  make 
angels  weep,  and  operate  his  rain-making  scheme, 
but  will  the  rain  come?  Not  at  the  demand  of 
Dyrenforth,  we  think. 


expenses,  the  New  York  Commercial  Advertise:-  pre- 
pared a  neat  little  scheme  to  forestall  its  big  con- 
temporary, and  when  rain  did  come  (subsequent  to 
the  change  of  weather,  all  over  the  country,  after 
the  eclipse  on  the  moon),  the  Commercial  Adver- 
tiser boldly  announced  that  the  rain  had  been  pro- 
duced by  James  Pain's  Sons  who  sent  up  bombs  (ot 
some  secret  composition)  over  Croton  Lake.  The 
New  York  correspondent  of  the  Chicago  Tribune 
says,  "The  rain  making  firm  of  James  Pain  <fe  Son 
says  that  its  bombs  produced  the  rain,  or  at  least 
some  part  of  it."  It  is  said  that  an  egg-shaped 
bomb  went  up,  and  that  its  exposion  was  heard 
twelve  seconds  later,  and  that  twenty  seconds  after 
"a  slight  fall  of  rain  began."  There  were  more  ex- 
plosions, and  more  rain.  But  it  really  looks  as  if 
the  rain  would  have  come  (in  the  Croton  watershed, 
as  it  did  in  other  places)  if  there  had  been  no  bombs 
exploded.  And  reliable  evidence  is  yet  lacking  to 
show  that  any  bombs  were  exploded  at  all. 


Engineebs  are  more  alive  than  ever  to  the  neces- 
sity of  educational  efforts.  Members  of  the  A.  O. 
S.  E.  are  laying  their  plans  in  various  councils  to 
make  marked  progress  in  this  direction  this  winter. 
The  N.  A.S.E.  do  notintendjto  be  left.  But  the  most 
remarkable  Indication  of  a  waking  up  among  sta- 
tionary engineers  comes  from  "outsiders,"  that  is 
those  who  do  not  belong  to  any  organization.  It  is 
now  generally  felt  that  it  is  a  great  advantage  to 
fraternize  with  an  order  of  engineers  whose  aim  is 
to  elevate  the  profession  generally  and  improve  the 
condition,  circumstances  and  surroundings  of  their 
members  individually  as  well  as  collectively.  It  is 
by  combined  efforts  that  most  may  be  accomplished, 
although  individual  exertions  are  essential  to  suc- 
cess.  It  pays  to  exchange  ideas. 


Newspapers  manufacture  strange  reports  when 
they  play  the  "scooping"  game.  As  soon  as  the 
New  York  World  announced  that  it  had  invited 
Gen.  Dyrenforth  to  come  and  make  rain  for  the 
benefit  of  New  York  City,  and  offered  to  pay  the 


FATAL   BOILER  EXPLOSION. 

Joliet,  111.,  which  is  within  a  few  miles  of  Chica- 
go, was  shocked  by  a  terrible  boiler  explosion  at 
half  past  six  o'clock  on  Monday  morning.  One  of 
the  five  boilers  in  the  barb-wire  factory  of  the  J.  R. 
Ashley  Wire  Company  exploded  killing  the  fireman, 
John  McSweeney,  instantly,  and  tearing  the  boiler- 
room  to  pieces.  The  explosion  was  beard  all  over 
the  city,  houses  within  a  half  mile  ol  the  factory 
having  windows  broken;  and  the  sound  of  it  was 
heard  five  miles  distant. 

The  building,  which  is  an  immense  one,  was 
wrecked  from  end  to  end  with  a  loss  of  |!75,000.  The 
boilers  were  run  by  crude  oil  and  were  insured  by  a 
boiler  company  for  $20,000.  The  same  company 
insured  the  life  ol  the  fireman  for  $5,000,  it  is  said. 
But  the  reason  for  such  a  scheme  is  not  explained. 

Neither  is  there  any  explanation  given  as  to  the 
cause  of  the  explosion.  The  boilers  were  officially 
inspected  two  weeks  previously. 


CHICAGO    ENGINEERS'   LICENSING  LAW. 


Since  the  publication  of  the  Engineers'  Licensing 
Ordinance,  at  Buffalo,  N.  Y.,  in  our  last  issue,  it  has 
been  suggested  that  we  also  publish  the  ordinance 
governing  stationary  engineers  in  Chicago,  so  that 
those  working  for  licensing  laws  in  other  cities  may 
know  the  details  of  a  licensing  system  which  has 
been  in  operation  over  eighteen  months.  The  pro- 
visions of  the  Chicago  licensing  law  is  as  follows: — 

An  Obdinancb 

For  the  examination  and  licensing  engineers  in 
charge  of  steam  machinery  and  steam  boilers  in  the 
City  of  Chicago. 

Section  1.  There  shall  be  appointed  by  the 
Mayor,  with  the  consent  of  the  Council,  a  Board  of 
Examiners  (which  shall  consist  of  three  members) 
of  competent  and  practical  engineers,  good  judges 
of  construction  of  steam  boilers  and  engines  gener- 
ally, and  experienced  in  their  operation  and  uses, 
whose  duty  it  shall  be  to  examine  each  applicant,  in 
pursuance  of  rules  and  regulations  of  this  ordinance, 
and  if  the  applicant  is  found  qualified,  tbe  examin- 
ing engineers  shall  sign  a  certificate  of  qualification 
which  shall  be  delivered  to  such  applicant,  such 
certificate  to  expire  one  year  from  the  date  of  issue. 

Seo.2.  Said  Board  of  Examiners  shall  be  pro- 
vided with  suitable  quarters  by  the  Commissioner 
of  Public  Works,  Said  board  shall  make  and  en- 
force such  rules  and  regulations  for  its  government 
and  that  of  its  employes  as  may  be  deemed  proper 
and  desirable,  not  inconsistent  with  the  provisions 
of  this  ordinance  and  the  general  law.  Said  board, 
or  a  majority  thereof,  shall  hold  stated  sessions  once 
each  week,  of  such  duration  as  may  be  deemed 
requisite  between  the  hours  of  9  a.  m.  and  5  p.  m., 
for  the  purpose  of  examining  and  determining  the 
qualifications  of  applicants  for  licenses  for  engi- 
neers. 

Seo.  3.  The  Board  of  Examiners,  or  a  majority 
thereof,  shall  have  power  to  examine  into  the  quali- 
fications of  applicants,  to  grant  licenses,  and,  for 
cause,  to  suspend  or  revoke  the  same.  Every  ap- 
plication for  a  license  must  be  made  on  the  printed 
blanks  furnished  by  the  Board  of  Examiners,  and 
that  for  an  engineer  must  be  accompanied  by  a  fee 
of  two  dollars  ($2),    All  UoensM  shall  remain  In 


force  for  one  year  from  date  of  issuance,  unless  sus- 
pended or  revoked.  Any  license  expiring  by  limit- 
ation may  be  released  to  the  same  person  upon 
payment  of  fee  without  examination ,  as  provided  in 
Seo.  6. 

Seo.  4.  An  applicant  for  an  engineer's  license 
must  be  a  machinist  or  engineer,  having  at  least 
two  years'  practice  in  the  management,  operation , 
or  construction  of  steam  engines  and  boilers.  He 
must  state  upon  the  blank  the  extent  of  his  experi- 
ence; must  be  at  least  21  years  of  age,  a  citizen  of 
the  United  States,  or  have  declared  his  intention  to 
become  such;  must  be  of  temperate  habits  and 
good  character,  all  of  which  must  be  vouched  for 
in  writing  by  at  least  two  citizens  of  Chicago. 

Sec.  5,  The  Board  shall  have  power  to  suspend 
the  license  of  an  engineer  for  permitting  water  to 
get  too  low  in  boiler;  for  carrying  ahigher  pressure 
of  steam  than  limited  by  law;  for  an  absence  from 
his  post  of  duty;  for  permitting  an  undue  volume 
of  smoke  to  issue  from  the  boiler  chimney  or  stack, 
or  for  any  violation  of  the  provisions  of  this  ordi- 
nance, or  other  neglect  or  incapacity;  providrd, 
however,  that  no  license  shall  be  suspended  or  re- 
voked without  first  giving  an  accused  party  an  op- 
portunity to  be  heard  in  his  own  defense.  When  a 
license  of  an  engineer  shall  be  revoked,  no  license 
shall  be  issued  to  the  same  person  until  after  the 
expiration  of  six  months,  and  then,  only  upon  full 
compliance  with  the  conditions  and  provisions  pre- 
scribed for  an  original  license.  In  case  of  suspension 
or  revocation  of  a  license,  the  fee  thereof  shall  be 
forfeited  to  the  city. 

Seo.  6.  Every  certificate  or  license  issued  to  an 
engineer  shall  be  signed  by  the  majority  of  the 
Board  of  Examiners,  sealed  with  an  imprint  of  the 
Board's  seal,  and  attested  by  the  Clerk. 

Sec.  7.  The  Board  of  Examiners  shall  cause  to 
be  kept  in  suitable  books  a  full  and  correct  detailed 
record  of  its  official  proceedings,  including  the 
names  of  the  members  of  the  Board,  the  names,  age 
and  residence  of  all  applicants  for  licenses,  the 
number  issued  and  rejected,  the  number  of  licenses 
suspended,  renewed  or  revoked,  the  cause  therefor, 
the  names  of  the  persons  forfeiting  licenses;  also 
the  full  amount  ot  money  received,  and  that  re- 
turned on  rejected  applications.  The  financial 
record  must  be  balanced  daily,  and  the  result  there- 
of, m  writing,  shall  be  deposited  daily  with  the 
City  Comptroller. 

Sec.  8.  If  any  member  ol  the  Board  of  Examiners 
or  any  person  or  employe  cennected  therewith, 
shall  at  any  time,  or  under  any  pretense  whatever, 
himself,  or  through  any  other  person  or  persons  re- 
ceive, or  cause  to  be  received,  any  money,  gift  or 
other  valuable  thing  or  consideration,  except  as 
herein  provided,  for  the  purpose  of  officially  favor- 
ing any  applicant,  or  for  the  purpose  of  deceiving 
or  defrauding  any  person  or  persons,  or  shall  issue 
a  license  authorizing  any  person  or  persons  to  act 
as  engineer  without  first  having  examined  and 
found  him  or  them  qualified  for  such  service,  in  ac- 
cordance with  the  provisions  and  conditions  of  this 
ordinance,  then,  in  such  case,  the  member  or  mem- 
bers of  the  board,  or  other  person  so  offending  shall 
be  removed  from  office  by  the  Mayor,  and  ever 
after  be  debarred  from  holding  any  position,  official 
or  otherwise,  in  the  service  of  the  City  of  Chicago, 
and  any  applicant  who  shall  himself,  or  through 
any  other  person,  offer,  or  caused  to  be  offered,  any 
money  or  other  valuable  consideration  to  said 
board,  or  any  member  thereof,  or  any  person  con- 
nected therewith,  for  any  official  act  or  favor,  shall 
ever  after  be  debarred  from  receiving  any  license 
under  this  ordinance. 

Sec.  9.  No  steam  engine  or  boiler  subject  to  the 
provisions  of  this  ordinance  shall  be  used,  managed 
or  operated  in  the  City  of  Chicago,  except  by  an 
engineer  who  shall  have  been  duly  licensed  as  pro- 
vided in  this  ordinance,  and  who  shall  have  and  ex- 
hibit a  certificate  thereof.  Any  person  who  shall 
take  charge  of,  manage,  or  operate  any  steam  en- 
gine, boiler,  or  any  portion  of  a  steam  plant  in  the 
City  of  Chicago  without  a  proper  and  valid  license, 
as  provided  by  this  ordinance,  shall,  for  each  and 
every  offense,  be  subject  to  a  fine  of  not  less  than 
twenty  dollars  nor  more  than  fifty  dollars,  and  any 
person,  agent,  firm,  company,  or  corporation  own- 
ing or  controlling  any  steam  engine,  boiler,  or  other 
steam  plant,  who  shall  authorize  or  permit  any  per- 
son or  persons  without  a  proper  and  yalid  license 
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to  manage  or  operate  any  portion  of  a  steam  plant, 
shall,  for  each  and  every  offense,  be  subject  to  a  flne 
of  not  less  than  fifty  dollars  nor  more  than  two 
hundred  dollars. 

Sec.  10.  It  ahaU  be  the  duty  of  the  Board  of  Ex- 
aminers to  see  that  each  boiler  plant  In  the  City  of 
Chicago  shall  have  a  licensed  engineer  in  charge  at 
all  times  when  working  under  pressuie,  whose  cer- 
tificate of  qualification  sfiall  be  displayed  in  a  con- 
spicuous place  in  the  engine  room,  and  each  engi- 
neer shall  devote  at  least  eight  hours  out  of  every 
twelve,  while  boilers  are  working  under  pressure, 
to  the  duties  of  the  plant  under  his  charge. 

Sec.  11.  Every  engineer  licensed  under  this  or- 
dinance, shall,  within  the  first  ten  days  of  January 
and  July  respectively,  of  each  year,  make  a  written 
report  to  the  Board  of  Examiners  of  the  condition 
of  the  engine,  boilers  and  steam  apparatus  compris- 
ing the  plant  under  his  charge.  AJl  additions  or 
changes  made  in  any  plant  must  be  reported  by  the 
engineer  to  the  Board  of  Examiners  within  ten  days 
thereafter. 

Sec.  12.  The  engineers  in  charge  of  locomotives 
shaU  be  exempt  from  the  provisions  of  this  ordi- 
nance, and  all  boilers  used  for  heating  private 
dwellings,  hot-houses,  conservatories  and  otber 
boilers  having  more  than  one  hundred  square  feet 
of  heating  surface,  and  carrying  not  more  than  ten 
pounds  pressure  of  steam  per  square  inch,  and  the 
persons  operating  them  shall  be  exempt  from  the 
provisions  of  this  ordinance.  The  police  are  in- 
structed to  report  all  infractions  of  this  ordinance 
coming  to  their  notice. 

Sec.  13.  Said  Board  hereby  created  shall  not,  in 
its  salaries  and  expenditures  exceed  the  amount  re- 
ceived from  license  fees;  shall  quarterly  yearly  make 
a  written  report  under  oath  to  the  City  Comptroller 
of  all  expenditures,  and  pay  over  to  the  City  of 
Chicago  all  balances  in  their  hands.  The  salary  of 
the  Secretary  of  the  Board  shall  be  fifteen  hundred 
dollars  ($1,500)  per  year,  and  he  shall  devote  his 
whole  time  to  seeing  to  the  enforcement  of  the  pro- 
visions of  this  ordinance,  and  each  of  the  other 
members  shall  receive  a  salary  of  five  hundred 
dollars  per  year.  In  case  the  receipts  from  the  li- 
cens  fees  shall  be  insufficient  to  pay  above  salaries 
and  the  legitimate  expenses  of  said  Board,  their  sal- 
aries above  mentioned  shall  be  diminished  pro  rata 
to  the  amount  of  the  deficiency. 

Sec.  14.  This  ordinance  shall  be  In  force  from 
and  after  its  passage. 


VALUABLE  MINERAL  DISCOVERY. 

An  important  deposit  of  that  rare  metal  known  as 
vanadium  has  been  found  in  the  Province  of  Men- 
dozra,  Argentine  Bepublic,  This  metal  is  one  of  the 
rarest  and  most  valuable  known,  and  is  used  for 
setting  dyes  in  silks,  ribbons,  hosiery,  and  other 
flne  goods.  The  principal  source  of  supply  until 
recently  has  been  a  small  deposit  in  the  Ural  Moun- 
tains, and  it  has  been  sold  as  high  as  $1,500  per 
ounce.  This  newly  discovered  deposit  in  Mendoza 
will  therefore  be  recognized  as  of  great  importance. 


MECHANICAL  TRAINING  IN  MEXICO. 

The  Executive  has  applied  to  Congress  for  author- 
ization to  spend  what  may  be  necessary  for  the 
purpose  of  establishing  in  the  Federal  District  a 
.school  for  the  practical  training  of  young  men  iu 
the  handling  of  steam  engines  in  general,  but  more 
particularly  of  locomotives.  This  school  will  be 
under  the  the  control  of  the  Department  of  Public 
Works.  The  course  of  .study  will  comprise  the  ele- 
mentary branches  of  mathematics,  mechanics  and 
natural  phil:)8ophy,  mechanical  drawing,  French, 
English,  etc.,  but  its  salient  features  will  be  the  ac- 
qnlsition  of  a  practical  acquaintance  with  the 
materials  of  which  steam  engines  are  manufaoturcd 
the  mode  of  putting  them  together  and  taking  them 
to  pieces,  of  operating  locomotives,  practice  in 
handling  locomotives  of  pecular  pattem,and  instruc- 
tion in  the  rules  governing  the  running  of  train.s. 
A  period  of  training  in  railroad  shops  in  foundries 
and  mills  will  also  enter  into  the  curriculum.  After 
satisfactr^ry  examination  iu  the  branches  named 
pupils  will  be  be  given  a  certificate  of  fitness.  — Two 
UepuhliM  (Mexico). 


DANGERS  OF  LARGE  FLY-WHEELS. 


The  bursting  of  the  68  ton  fly  wheel  of  the  great 
engine  in  the  Amoskeag  mills,  Manchester,  N.  H., 
furnishes  additional  evidence,  if  such  were  needed, 
to  prove  that  with  the  means  now  at  hand  the  pos- 
sibility of  fiaws  in  large  castings  cannot  be  deter- 
mined with  certainty.  In  his  testimony  before  the 
coroner's  jury,  the  superintendent  of  the  mill  said: 
"The  remnants  of  the  fly  wheel  show  very  many  in- 
ternal flaws  where  the  iron  is  drawn  badly  by 
shrinkage  in  cooling,  all  of  which  was  impossible 
to  discover  without  destroying  the  wheel;  sounding 
would  not  show  the  flaws.  If  you  join  two  cubes 
of  iron  of  equal  size,  one  sohd,  the  other  filled  with 
these  shrinkage  flaws,  the  parts  would  vary  largely 
in  weight;  such  tests  would  be  impracticeable  in 
castings  as  large  as  the  integral  parts  of  this  fly 
wheel."  According  to  the  testimony  the  wheel  was 
moving  at  its  usual  rate,  the  same  being  61  revolu- 
tions a  minute,  and  this  is  strange  enough  when  we 
consider  that  it  has  been  in  use  over  eight  years  for 
about  three  months  each  year,  water  power  being 
employed  in  the  interim.  This,  like  all  big  wheels, 
was  composed  of  segments  bolted  together,  and,  of 
course,  it  is  possible  that  the  trouble  began  on  the 
rim,  the  bolts  loosening  and  the  component  parts 
of  the  wheel,  or  those  of  imperfect  make,  being  un- 
able to  withstand  the  shock  of  the  wrenching  that 
followed. 

In  another  recent  fly  wheel  catastrophy,  that  iu 
the  power  house  of  the  Electric  Street  Eailway 
Company,  of  Cincinnati,  O.,  the  wheel,  a  twenty 
one  ton,  suddenly  flew  apart  and  at  a  time  when,  so 
far  as  the  engineer  could  see,  there  was  not  any  un- 
due acceleration  of  the  engine's  movements. 

In  this  case  there  were  no  casualities,  as  at  Man- 
chester, and  hence  no  inquest.  The  investigation 
that  followed  was  conducted  by  interested  persons 
who,  notwithstauding  the  declaration  of  the  engi- 
neer, who  was  present  at  the  time,  attributed  it  to 
a  sudden  withdrawal  of  the  load  and  the  conse- 
quent racing  or  "running  away"  of  the  engine. 
The  fact  that  the  automatic  cut-off,  operated  by  the 
governor,  was  found  to  be  intact  might  fairly  be  ac- 
cepted as  helping  to  sustain  the  assertion  of  the  en- 
gineer, because,  had  the  engine  been  relieved  of  Its 
load,  this  automatic  cut-off  would  undoubtedly 
have  held  the  engine  to  within  a  few  turns  of  its 
normal  speed.  It  would  seem,  therefore,  as  if  this, 
too,  might  be  a  case  of  defects  in  casting. 

A  recent  inquiry  among  the  makers  of  these  big 
fly  wheels  failed  to  discover  one  among  them  who 
knew  of  any  test  for  the  large  castings  by  which 
the  presence  of  flaws,  the  result  of  air  bubbles  in 
moulding  or  improper  cooUng,  could  be  discovered. 
About  a  year  ago  there  was  a  report  that  a  French 
inventor  had  devised  a  means  of  doing  this  by  elec- 
tricity, the  apparatus  being  called  a  "schiseo- 
phone."  It  was  said  for  it  that  it  would  indicate 
the  presence  of  flaws  in  steel  rails  that  the  ordinary 
hammer  test  could  not  be  relied  upon  to  discover, 
or,  to  put  it  more  correctly,  that  the  human  ear  is 
not  sensitive  enough  to  read  the  warning  that  may 
be  given  in  tlie  hammer  test  when  put  to  large  cast- 
ings. Nothing,  however,  seems  to  have  come  as 
yet  of  all  the  promises  made  for  this  invention. 
Till  such  or  similar  means  are  found  to  discover 
flaws  in  segments  for  large  fly  wheels,  it  is  not  safe 
to  use  them  in  the  vicinity  of  workrooms,  as  at  Man- 
chester.— Scientific  American. 


Plans  for  the  exercises  dedicatory  of  the  Exposi- 
tion buildings  during  the  week  of  October  12, 1892, 
are  fast  being  matured.  One  of  the  chief  features 
practically  decided  upon  is  a  nocturnal  procession  of 
floats  on  the  illuminated  lagoons  at  Jackson  Park. 
These  floats  will  represent  a  chronological  epitome 
of  salient  historical  events  by  centuries,  from  1492 
until  the  i)rcsent  time.  Altogether  there  will  be 
between  forty  and  fifty  floats  costing  perhaps  $701) 
each  on  an  average.  The  last  one  will  represent 
Chicago  welcoming  the  nations  of  the  earth.  All 
of  the  boats  will  fairly  blaze  with  electric  lights, 
and  thousands  of  incandescent  lamps  under  the 
water  will  give  them  the  appearance  of  floating  on 
a  lake  of  fire.  It  is  believed  that  fully  .500,000  peo- 
ple will  watch  this  gorgeous  spectacle  eaoh  night 
from  the  banks  of  the  lagoon. 


A  STEAM  RE-ACTION  WHEEL.: 

Prof.  J.  Burkitt  Webb,  in  the  Stevens  Indicator 
lor  October,  dilates  upon  the  performance  of  a 
steam  re-action  wheel,  giving  explanations  of  re- 
marks made  in  connection  with  a  "Note  on  the 
Steam  Turbine"  presented  at  the  Erie  meeting  of  the 
American  Society  of  Mechanical  Engineers. 

The  following  are  extracts  from  Prof.  Webb's  ar- 
ticle in  the  current  issue  of  the  Indicator: 

In  the  calculation  of  a  steam  re-action -wheel 
there  are  two  things  which  threaten  to  make 
the  computation  of  no  value  unless  they  are  taken 
daly  into  consideration.  These  are  the  change  in 
density  and  wetness  of  the  steam  as  it  escapes 
through,  and  the  increase  of  pressure  Irom  centri- 
fugal force  as  it  approaches,  the  orifice.  If,  how- 
ever, these  things  are  properly  treated,  the  remain- 
ing calculation  is  quite  simple,  we  will  discuss  es- 
sentially the  same;;problem  as  before,  viz.:  a  15'  H. 
P.  re-action-wheel  of  one  foot  diameter,  with  a  speed 
of  4,000  revolutions  per  minute,  and  a  boiler  pres- 
sure of  70  lbs.,  or  less,  absolute. 

To  separate  these  two  things,  and  thus  be  able  to 
treat  each  by  itself,  we  will  suppose  that  the  press- 
ure of  steam  is  70  lbs.  absolute  and  the  steam  satu- 
rated, just  inside  the  orifice,  where  the  contrifugal 
force  has  produced  its  whole  effect.  The  boiler 
pressure  will  then  be  less  than  70  lbs.  by  the 
amount  due  to  contrifugal  force,  and  this  will  not 
be  so  great  as  to  require  more  than  at  first,  or  at 
the  most  a  second,  approximation  thereto. 

Evidently  the  increase  of  pressure  will  be  no  more 
than  the  centrifugal  force  of  radical  column  of  steam 
6  inches  long  1  inch  square,  with  a  density 
at  its  outer  end  corresponding  to  70  lbs.,  and 
at  its  inner  end  corresponding  to  the  boiler 
pressure.  For  the  first  approximation  suppose 
steam  to  weigh  Yo  lb.  per  cubic  foot,  which  con-es- 
ponds  to  70  lbs.  pressure,  then  the  whole  column, 
containing  V28S  of  a  cubic  foot,  will  weigh  '/kss  lb., 
which,  being  divided  by  =  32.2,  gives  .000018  of  a 
unit  of  mass.  For  every  1.000  revolutions  per  min- 
ute that  the  wheel  may  make,  the  circumferential 
velocity  will  be  about  52i  feet,  and  the  angolar  ve- 
locity twice  that,  or  105,  and,  as  the  radius  to  the 
centre  of  the  column  of  steam  is  i  foot,  the  centri- 
fugal force  of  the  column  of  steam  [is  —  centrifu- 
gal force  =  (angular  velosity)''  x  radius  x  mass  = 
105=  X  .25  X  .000018  -  Vso  lb.,  and  this  would  be 
somewhat  greater  than  the  increase  of  pressure  be 
cause  the  density  of  the  column  of  steam  is  less  to- 
ward the  centre. 

For  greater  speeds  we  should  have:  For  2,000  per 
minute  =  '/s  lb.,  for  4,000,  'Yj,,  or  Yj  lb., for  16,000, 
^'Yao,  or  say  12  pounds.  Therefore,  at  4,000  revolutions 
the  boiler  pressure  would  not  be  a  pound  less  than 
the  nozzle  pressure,  and  no  more  accurate  estimate 
of  the  centrifugal  force  is  needed,  while  at  16,000,  if 
the  effect  of  the  decreasing  density  of  the  column 
toward  the  centre  is  to  be  allowed  for,  it  will  reduce 
the  difference  of  pressure  calculated  above  about 
57o,  leaving  a  difference  of  over  1 1  lbs.  between  the 
boiler  and  nozzle  pressures. 

We  come  now  to  a  more  important  part  of  the 
calculation.  It  is  not  enough  to  know  from  a  for- 
mula how  much  steam  will  escape  through  a  nozzle; 
the  way  in  which  it  escapes  has  an  important  in- 
fluence on  the  power  developed. 

In  speaking  of  this  pressure  as  existing  at  the  en- 
trance to  the  nozzle,  a  slight  reservation  must  be 
made,  so  as  to  allow  for  the  velocity  past  that  point. 
This  velocity  is  comparatively  small;  suppose,  for 
instance,  that  the  cross-section  at  the  point  indicat- 
ed is  10  square  inches,  while  the  smallest  or 
"throat"  section  of  the  nozzle  is  1  square  inch,  then 
about  1  pound  of  steam  per  second  will  pass  and  its 
velocity  will  be  only  86  feet  per  second,  to  produce 
which  a  fall  of  pressure  of  two  ounces  would  be 
enough,  or  if  the  section  at  the  point  was  only  5 
square  inches  there  would  be  a  required  fall  of  a 
half  pound  or  produce  the  necessary  velocity  of 
172  feet.  The  70  lbs.  then  is  70  lbs.  for  still 
steam. 

The  sp«ech  making,  choral  exercises,  etc.,  will 
oceur  in  the  Manufactures  Building,  which  will  be 
fitted  with  seating  accommodation  for  80,000  to 
100,000  people.  It  is  now  thought  that  from  12,000 
to  15,000  troops  will  participate  in  the  dedicatory 
exercises.  The  expense  of  the  dedicatory  cere- 
monies will  approximate  11200,000. 
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PROSPECTS   OF   ELECTRICAL  ENGINEERS. 

Continued  from  Facie  il07. 
only  not  be  conferring  a  benefit  on  their  sons  by 
giving  tliem  a  Cambridge  education,  they  will  be 
doing  them  a  positive  injury. 

The  three  years  spent  at  college,  however  well 
employed,  will  not  do  them  one-tenth  part  of  the 
good  for  their  future  work  that  the  same  time  prop- 
erly employed  in  practical  work  would  have  done. 
Living,  as  articled  pupils  in  electrical  engineering 
works  do,  in  an  atmosphere  of  electricity,  they  will 
have  very  little  trouble  in  acquiring  a  sound  knowl- 
edge of  theory  by  reading  up  in  their  evenings,  if 
they  will.  And  their  knowledge  is  all  the  sounder 
for  being  constantly  subject  to  the  check  of  prac- 
tical experience.  After  a  man  has  left  college,  too, 
he  is  usually  too  old  to  teach  in  the  same  way  as  he 
could  have  been  taught  at  17  or  18.  Often  he  thinks 
he  knows  more  than  those  placed  over  him,  often 
he  has  much  to  unlearn.  His  college  life  also,  con- 
tinued as  it  it  is  right  up  to  early  manhood,  tends 
to  unfit  him  for  the  rough  work  in  which  the  best 
experience  is  obtained.  And  when  he  emerges  from 
his  articles  at  twenty-three  or  twenty-four  years  of 
age,  for  the  greatest  part  of  the  work  that  he  may 
be  called  upon  to  do,  be  is  of  no  greater  value  than 
the  young  man  who  was  articled  at  18,  although  he 
may  be  a  Cambridge  wrangler.  His  Cambridge  ed- 
ucation will  help  him  to  calculate  to  a  nicety  the 
resistance  of  the  magnetic  circuit  of  a  dynamo,  but 
it  will  bo  very  little  help  to  him,  without  practical 
experience  added,  when  the  dynamo  perversely  re- 
fuses to  give  a  current,  or  a  telephone  refuses  to 
speak. 

But  it  may  be  asked,  is  there  any  advantage  to  be 
gained  by  adopting  the  profession  of  an  engineer, 
as  against  other  professions?  The  answer  is.  Yes; 
there  are  more  opportunities  to  be  taken  advantage 
of  than  in  other  professions.  A  curate  may  preach 
like  an  angel,  yet,  unless  he  has  a  relative  or  friend, 
or  influence,  a  curate  he  will  remain  all  his  life. 

An  engineer,  however,  and  particiilarly  an  elec- 
trical engineer  has  many  ways  of  making  opportun- 
ities of  showing  his  Knowledge  and  skill,  and  of 
forcing  his  way  to  the  front  by  what  our  American 
cousins  call  "sheer  grit."  That  is  the  great  ad- 
vantage apart,  from  the  fascination  of  the  work,  of 
belonging  to  some  branch  of  engineering. 

Before  concluding,  it  would  be  as  well  to  point 
out  that  very  few  fortunes,  if  any,  have  been  made 
in  electrical  engineering  pure  and  simple.  The  for- 
tunes that  have  been  made  have  been  due  in  nearly 
every  case  to  lucky  strokes  of  flnance,not  to  engineer- 
ing, and  it  is  in  part  due  to  some  of  those  fortunes 
that  salaries  are  low,  and  dividends  non-existent. 
The  business  of  an  electrical  engineer  is  a  very  ex- 
pensive one  to  carry  on,  principally  on  account  of 
the  very  rapid  advances  that  are  being  made,  and 
the  absolute  necessity  of  keeping  abreast  of  them. 
Also,  it  is  an  error,  as  commercial  men  well  know, 
to  suppose  that  neither  ability  nor  education  are 
necessary  for  responsible  positions  in  the  commer- 
cial world.  It  will  possibly  sound  like  rank  here- 
say  to  proclaim  the  fact  in  an  engineering  paper, 
but  it  is  nevertheless  true  that  the  abihty  required 
for  responsible  positions  in  commercial  life  is  of  a 
very  much  higher  order  than  is  requrired  for  en- 
gineering. That  this  is  so  is  proved  by  the  fact 
that  the  highest  salaries  are  paid  to,  and  the  largest 
fortunes  are  made  by,  the  clear-headed,  cool  men 
of  business.  One  word  more.  As  Mr.  Cuthbert 
Hall  will  know  well,  the  salaries  of  young  or  of  old 
engineers  are  ruled  by  the  same  law  of  supply  and 
demand  that  governs  every  other  transaction  in  our 
daily  life. 


CORROSION  IN  STEAM  BOILERS. 


The  supporting  columns  for  the  Forestry  Building 
are  to  be  trunks  of  trees  with  the  bark  on  Chief 
Buchanan  has  requested  each  State  to  furnish  three 
trunks  of  trees  for  this  purpose.  Arkansas,  Califor- 
nia, Colorado,  Connecticut,  Illinois,  Indiana,  Iowa, 
Maine,  Minnesota,  Montana,  Nebraska,  New  Mexico, 
Pennsylvania,  Texas,  Wisconsin,  Washington ,  and 
West  Virginia  have  promised  to  furnish  their  quota. 

Underghounu  conductors  of  electricity  to  operate 
electric  street  railways  are  working  successfully  in 
Germany.  The  system  is  to  be  "imported"  (free  of 
duty)  into  Chicago,  on  the  North  or  West  Side  street 
car  system,  under  the  Superintendence  of  Engineer 
A.  W.  Wright. 


At  a  meeting  of  the  So"iety  of  Engineers  in  the 
Town  Hall,  Westminster,  Loo  don,  Nov.  2,  a  paper 
on  the  above  subject  was  read  by  Mr.  J.  H.  Paul. 
He  first  dealt  with  the  molecular  structure  of  iron 
in  its  two  different  forms  of  a  iron  and  6  iron,  and 
the  hardening  effects  of  manganese  and  carbon, 
and  touched  briefly  on  the  principal  chemical  prop- 
erties of  iron,  including  the  action  of  caustic  alka- 
lies and  the  occlusion  of  gases  by  the  iron.  A  short 
account  of  the  manufacture  of  boiler  plates  led  to 
the  statement  that  the  "vagaries  of  corrosion"  is 
merely  another  way  of  saying  that  the  molecular 
arrangement  of  the  particles  being  invisible,  it  is 
impossible  to  say  where  the  soluble  particles  lie, 
that  is  to  foretell  the  particular  spots  where  most 
solution  will  take  place.  Metals  are  collections  of 
molecules  massed  together  by  fusion  and  pressure, 
and  the  very  fact  that  they  are  seldom  found  free 
in  nature,  points  to  the  | conclusion  that  in  their 
free  state  they  are  in  an  unable  state  of  equilibrum, 
and,  therefore,  ever  ready  to  enter  into  fresh  com- 
binations. 

The  second  part  of  the  paper  was  devoted  to  cor- 
rosive natural  waters,  and  the  rain  water  was  traced 
from  the  sea  to  the  steam  boiler,  the  various  causes 
which  influence  its  character  being  briefly  alluded 
to.  Special  reference  was  made  to  the  Hudders  - 
field  tramway  explosion,  and  the  causes  pointed  out; 
the  following  analyses  of  the  waters  and  deposits 
being  given: — 

No.  1. — Feed  Watee. 

Grains  per  gallon. 

Sulphate  of  Lime  2.94 

Sulphate  of  Magnesia  1.04 

Chloride  of  Magnesium  0.18 

Chloride  of  Sodium  0.85 

Sihca  0.30 

Oxide  of  Iron  0,29 

Free  Hydrochloric  Acid  0.46 

6.06 

No.  2. — BoiiiEB  Watek  after  Thkee  Days. 

Grains  per  gallon . 

Chloride  of  Calcium  2.00 

Sulphate  of  Magnesia  1.53 

Sulphate  of  Soda  1,34 

Sulphate  of  Iron  1.39 

Chloride  of  Sodium  0.18 

Silica  0,45 

Free  Hydrochloric  Acid   1,53 

Grease,  Organic  Matter,  etc  7.40 

15.82 

No,  3.— Okdinaky  Deposit  fbom  the  Watek. 

Grains  per  gallon. 

Ferric  Oxide  57.52 

Basic  Sulphate  of  Iron  2.28 

Sulphate  of  Lime  38.47 

Silica   1.48 

Magnesia     0,25 

100.00 

No.  4. — Deposit  in  Coppee  Patched  Boilee. 

Grains  per  gallon. 

Ferric  Oxide  35.34 

Ferric  Hydrate  15.25 

Basic  Sulphate  of  Iron  12.28 

Oxide  of  Copper  12.52 

Silica  11.56 

Magnesia   0.80 

Sulphate  of  Lime  12.29 


No.  6.— BoiLBK  Water  at  end  of  a  Month. 

Grains  per  gallon. 

Caustic  Soda   163.24 

Carbonate  of  Soda   703,79 

Sulphate  of  Soda  1129.56 

Chloride  of  Sodium  1167.08 

Nitrate  of  Sodium   3.28 

Organic  Matter   4,75 


100.04 

Corrosion  caused  by  alkaline  artesian  well  waters 
was  next  described  and  illustrated  by  the  following 
analyses: — 

No.  5. — Aetesian  Well  Watee. 

Grains  per  gallon. 

Silica   0.57 

Bicarbonate  of  Iron   1,14 

Carbonate  of  Lime   5,14 

Carbonate  of  Magnesia   1,51 

Nitrate  of  Magnesium   0,06 

Bicarbonate  of  Soda  15.69 

Sulphate  of  Soda  21.71 

Chloride  of  Sodium  17.60 


3171.70 

A  simple  method  of  testing  the  total  solids  from 
day  to  day  was  described,  and  the  following  ex- 
tract from  actual  practice  given: — 

Total  Solids  in 
Date,  Boiler,       Grains  per  gal. 

July  3  No.  1  330 

"    15   "   1060 

•'    18   "    360 

"    24   "    560 

"    27   "    430 

Kefeiring  to  the  corrosion  in  marine  boilers,  the 
author  illustrated  the  exciting  condition  of  the  wa- 
ter in  the  marine  boilers,  using  sea  water  as  a  make 
up,  by  an  analysis,  and  showed  how  much  a  solu- 
tion would  rapidly  corrode  iron  and  dissolve  zinc. 
No.  7. — Maeine  Eoileb  Watee. 

Grains  per  gallon. 

Chloride  of  Calcium   58.42 

Chloride  of  Magnesium   570.40 

Chloride  of  Sodium  5749,98 

Sulphate  of  Magnesium   468.67 

Silica   29,61 


63,42 


6277.08 

Cylinder  oils  were  then  shown  to  be  liable  to  oxi- 
dation by  high  pressure  steam,  and  the  oily  organ- 
ic acids  thus  produced  act  upon  the  metals  of  the 
engines  and  so  introduce  copper  and  lead  into  the 
boiler,  and  form  insoluble  soaps  with  the  lime  and 
magnesia  in  the  boiler  water.  These  magnesia 
soaps  (the  composition  of  which  is  given  below)  are 
very  bad  conductors  of  heat,  and  by  getting  baked 
on  to  the  plates  cause  overheating  and  subsequent 
collapse. 

No.  8, — Ctlindee  Deposit. 

Mineral  Oil  29.92 

Combined  Oily  Acids   1,90 

Carbonaceous  Matter   8.90 

Oxide  of  Lead     3.60 

Oxide  of  Copper   1.12 

Oxide  of  Iron  52.66 

Oxide  of  Zinc   0,17 

Lime  ,.   0.13 

Silica   1.19 

99.59 

No.9. — Oily  Deposit  in  Maeine  Boileb. 

Magnesia  Soap  35,78 

Basic  Sulphate  of  Iron  10.25 

Oxide  of  Lead   0.23 

Oxide  of  Copper    0,30 

Oxide  of  Zinc  0,41 

Magnesic  Hydrate  47.56 

Magnesia   4,90 

100.20 

After  a  short  description  of  the  action  of  zinc, 
the  paper  concluded  with  an  analysis  of  a  piece 
of  perished  zinc  taken  out  of  a  marine  boiler. 

L.  Takaqui  and  K.  Ikeda,  tTo  representatives 
commissioned  by  the  Mikado  of  Japan,  have  been  in 
Chicago  seeking  detailed  information  concerning 
tne  Exposition.  They  were  greatly  pleased  and  said 
their  country  would  make  a  fine  exhibit,  and  that 
in  it  would  be  a  number  of  the  private  art  treasures 
of  the  Mikado. 

The  Catholic  church  in  Chicago  wants  to  make 
an  exhibit  at  the  Fair,  and  has  applied  for  75x75 
feet  of  space.  The  exhibit,  according  to  the  re- 
quest, is  to  consist  of,  first,  kindergarten  work;  sec- 
ond, primary  grades;  third,  grammar  schools;  fourth, 
colleges  and  academies;  fifth,  industrial  schools, 
orphanages,  and  deaf  and  dumb  institutes. 

Henri  Moser,  of  France,  wants  to  rent,  for  $10,- 
000,  a  collection  of  relics  from  Central  Asia,  the  re- 
sult of  five  expeditions  to  that  country.  He  values 
the  collection  at  $40,000  and  says  it  contains  a  large 
assortment,  from  firearms  to  embroideries  and 
groups  of  statuary,  all  gifts  of  the  sovereigns  of 
Asia. 


NOTEMBBB  21,  1891. 


MECHANICS  MADE  EASY- 


By  F.  a.  Smith,  C.  E.,  M.  E. 
The  three  -words  forming  the  above  headline 
cover  a  great  deal  of  ground  and  the  writer  is  well 
aware  that  the  subject  must  be  handled  carefully  in 
order  to  present  it  in  such  shape  so  as  to  make  it 
useful  and  interesting  matter  for  the  readers  of  the 
Ameeicax  Engineee;  a  good  engineer  is  always  a 
close  student  of  nature  and  especially  of  matters 
and  phenomena  which  directly  enter  into  his  occu- 
pation and  in  this  matter  at  least  nine-tenths  of  our 
readers  have  gathered  a  practical  knowledge  of 
natural  sience  covering  the  entire  field  in  a  success- 
ful manner;  although  they  may  not  know  the  scien- 
tific names  or  formulas  which  express  certain  im- 
portant apparitions  in  nature,they  fully  understand 
their  importance  as  affecting  the  execution  of  their 
work. 

The  object  of  this  treatise  is  not  to  present  a  col- 
lege treatise  or  mathematical  mechanics,  but  will  be 
carefully  confined  to  language  which  can  be  under, 
stood  by  any  ordinary  intelligent  reader  and  will 
strictly  show  the  application  of  the  natural  sciences 
to  machine  and  engine  work. 

Everything  upon  this  world  can  be  subdivided  in- 
to three  great  divisions  namely :  solid  bodies,  such 
as  earth,  steel,  wood;  or  fluid  bodies,  such  as  water, 
oil,  quicksilver  or  vapors;  gaseous  bodies,  such  as 
air,  gas,  steam,  etc.  There  are  certain  properties 
which  are  shared  by  all  bodies,  no  matter,  whether 
they  are  solids,  fluids  or  vapors.  These  properties 
are: 

(1.)  Extension  which  means  that  all  matter  oc- 
cupies space,  a  fact  needing  no  further  explanation 
or  demonstation. 

(2.)  Impenetrability,  which  means  that  two  bodies 
cannot  occupy  the  same  space  at  the  same  time. 

(3.)  Weight,  which  means  that  all  bodies,  solid, 
fluid  and  vapors  -have  a  certain  weight,  caused  by 
the  attractions  of  the  earth  of  which  we  will  speak 
later  on. 

(4.)  Mobiliiy,  which  means  that  the  position  of 
any  body  can  be  changed  by  the  application  of  suf- 
ficient force. 

(5.)  Inertia,  which  means  that  all  bodies  have  a 
tendency  to  remain  in  the  state  in  which  they  are, 
or,  in  other  words,  a  body  that  is  at  rest  cannot 
change  from  rest  to  motion  unless  acted  upon  by 
an  outside  force  and  a  body  in  motion  cannot  come 
to  rest  unless  acted  upon  by  some  force;  this  latter 
assertion  may  look  as  though  it  was  not  born  out 
by  our  every  day  experience,  lor  we  know  that  if 
we  push  a  car  along  on  a  level  track  it  will  run  a 
short  distance  and  will  soon  be  at  rest;  but  if  we 
look  upon  the  subject  a  little  closer  we  find  that  the 
motion  of  the  car  is  stopped  by  certain  forces;  as 
the  car  moves  along,  it  has  to  displace  the  air  which 
oflfers  resistance;  its  motion  is  also  counteracted  by 
the  friction  in  the  running  gear  of  the  car  ana  the 
friction  upon  the  rails. 

(6.;  Divisibility,  which  means  that  all  bodies  can 
be  cut  into  smaller  parts.  This  is  self  evident  and 
requires  no  further  comment. 

(7.)  Porosity,  which  means  the  matter  compos- 
ing the  different  bodies  is  not  entirely  solid,  but 
that  small  vacant  spaces  exist  between  the  smallest 
parts  (called  atoms  or  molecules)  of  the  bodies. 
There  are  quite  a  number  of  bodies  where  we  can 
see  these  pores  with  the  naked  eye,  but  most  bodies 
have  pores  so  small  that  they  cannot  be  seen  by  the 
naked  eye,  such  as  iron,  steel,  gold,  etc.  It  has, 
however,  been  demonstrated  that  even  gold  has 
pores  and  experiments  have  proven  that  water  can 
under  high  pressure  be  pressed  through  solid  gold. 

(8.)  Compressibility  or  Contraction,  which  means 
that  all  bodies  can  occupy  smaller  spaces  when 
acted  upon  by  pressure  or  decrease  in  temp3rature; 
this  if?  a  well  known  property  and  is  a  direct  conse- 
(juence  of  porosity  for  as  matter  in  itself  is  un- 
changeable in  size,  contraction  affects  only  the 
pores  which  arc  becoming  smaller  under  pressure 
or  lower  temperature. 

(9.  J  Expansibility  or  Exi)ansif>ii,  which  means  that 
all  bodies  under  the  influence  of  higher  temper- 
ature will  occupy  a  larger  space;  this  is  also  well 
kown  and  is  /ilso  explained  by  porosity,  the  pores 
being  enlarged  by  the  heat  and  the  bodies  thus  ex- 
panded. 

(10. j  Indealructibihly,  which  means  that  the  mat- 
ter composing  the  different  bodies  cannot  be  des- 


troyed, neither  can  it  be  enlarged.  This  assertion 
will  also  require  some  explanation;  for  every  reader 
will  know  at  once  of  hundreds  of  phenomenas 
where  bodies  actually  entirely  disappear;  for  in- 
stance take  a  piece  of  ice  in  the  summer  and  let  it 
lay  exposed  to  the  warm  air  and  we  will  see  that  it 
melts  and  gradually  disappears;  but  by  studying 
the  process  we  find  that  the  ice  has  been  converted 
into  a  vapor  by  the  heat  of  the  sun,  and  this  vapor 
has  mixed  with  the  air. 

Also  the  burning  of  a  substance  does  not  destroy 
the  matter,  but  only  changes  the  different  parts  of 
the  same,  so  if  a  cigar  for  instance  is  smoked,  the 
remaining  ashes  and  the  expelled  smoke  contains 
the  matter  which  originally  made  up  the  cigars. 


ENGINEERS'  YAKNS. 


The  following  roundhouse  stories  are  going  the 
rounds  of  the  papers  just  now: 

"Don't  take  much  coal  to  run  a  machine  nowa- 
days," said  Panhandle  Dan,  partly  to  himself  and 
partly  to  "the  gang  '  in  the  roundhouse,  after  study- 
ing intently  a  blue  print  upon  the  grimy  bulletin 
board,  upon  which  was  set  forth  the  number  of 
pounds  and  decimals  of  a  pound  of  coal  burned  per 
mile  run  by  each  engine  on  this  division  in  the 
month  of  July. 

"Git  so  by-and-by,"  he  continued,  after  a  final 
scrutiny  of  the  blue  print,  "that  a  few  matches  and 
the  glow  of  the  engineer's  nose  will  make  steam 
enough  to  take  a  train  over  a  division." 

"It's  a  sin  the  way  these  fellers  waste  good  cash 
testin'  fuel  savin'  devices,"  argued  The  Corpse. 
"What  they  spend  in  experiments  would  pay  every 
one  of  us  10  cents  a  mile  and  have  money  left.  And 
these  schemes  to  save  coal  don't  amount  to  anything; 
I've  tried  it  myself." 

"You?"  exclaimed  the  gang  in  chorus. 

"Yes,  me,"  returned  The  Corpse.  "I've  got  my 
patent  to  show  for  it  over  at  the  boarding-house, 
too.  Now  I  knowed  that  with  the  powerful  draught 
of  a  locomotive  a  big  percentage  of  the  coal  goes 
out  through  the  stack  in  gas  and  half  burned  cin- 
ders and  is  wasted,  so  1  goes  to  work  to  figger  out 
how  to  stop  that  waste  at  the  front  end.  It  didn't 
take  long  and  it  was  the  simplest  thing  in  the  world. 

I  laid  my  plan  before  the  master  mechanic  and 
he  equipped  an  engine  with  one  of  my  patents 
light  off.  All  we  did  was  to  extend  the  smokestack 
by  means  of  a  couple  of  elbows  back  over  the  boil- 
er, down  through  the  roof  of  the  cab  and  into  the 
fire-box  again.  According  to  my  theory  all  you  had 
to  do  was  to  put  in  a  fire  and  the  smoke  would  jest 
keep  a-goin'  and  a-goin'  through  that  circuit  until 
it  was  all  consumed." 

"And  did  it  work  that  way? " 

"Worked  too  well.  When  we  got  the  darned 
thing  started  once  we  could  never  git  her  stopped 
so's  to  cool  her  off  for  washing  out  and  repairs. 
One  fire  kept  that  engine  red  hot  until  she  jest  wore 
out  and  went  to  pieces  like  the  one-hoss  shay." 

Intense  silence  reigned  for  two  minutes.  Then 
Kainbow  Chase,  deciding,  after  mental  calculation, 
that  there  was  no  possible  chance  of  borrowing  a 
chew  of  tobacco  from  Panhandle  Dan,  remarked: 

"Arizona's  the  place  to  save  fuel.  Down  there  on 
the  N.  G.  in  that  sand  the  snn  shines  hot  enough  to 
keep  an  engine  a  sizzin'  all  day  without  using  a 
shovelful  of  coal." 

"Do  you  mean  to  say  they  run  engines  on  sun- 
shine down  there?"  interrupted  Innocent  Dough- 
erty. 

''Well,  I  should  say — a — er — yes,  they  could  run 
stationary  engines  that  way,  but  the  N.  G.  road  is 
so  blamed  crooked  that  it  keeps  the  engines  dodg- 
ing about  so  much  the  sunshine  can't  strike  'em 
more'n  half  the  time.  Why,  there's  one  piece  of 
track  so  crooked  that  it  can't  lay  still.  Sectionmen 
have  to  stand  on  the  ends  of  the  ties  to  hold  it 
steady  so's  trains  can  pass  over  it." 

"Gentlemen,"  spoke  up  Truthful  Sam  Adams,  "I 
want  to  go  on  record  as  holding  that  economy  is 
not  only  mightj^  inconvenient  for  them  as  has  to 
practice  it,  but  it  is  a  mockery  and  a  delusion  on 
general  principles;  I've  had  some  experience.  When 
I  was  a  young  runner  I  was  pulling  freight  out  in 
Nebraska.  One  day  I  had  a  full  train  and  a  raw 
fireman  and  the  natural  result  of  the  combination 
was  that  wo  struck  on  the  flrst  big  hill  wo  come  to. 
1  made  a  few  remarks  and  then  tried  to  slack  em 


over,  but  it  was  no  go.  I  hated  to  double,  for  it 
was  four  miles  and  over  another  hill  to  a  side  track, 
so  I  leaned  back  and  thought  awhile. 

"There  was  a  farmer  distributing  green  cotton - 
wood  lumber  for  a  fence  along  the  top  of  the  cut,  so 
as  soon  as  he  was  out  of  sight  I  sent  the  fireman  up 
after  a  board  and  the  brakeman  back  to  the  \»  ay- 
car  for  the  switchrope.  You  all  know  what  stuff  to 
warp  green  Cottonwood  is.  Well,  we  laid  that  board 
down  lengthwise  between  the  rails,  hitched  the 
switchrope  on  one  end  of  it  and  then  to  the  pilot 
drawbar  and  waited.  In  about  two  minutes  the  sun 
began  to  get  its  work  on  ihat  board  and  she  started 
to  curl  up.  It  took  the  slack  out  of  that  switchrope 
and  then  the  train  began  to  come;  it  had  to. 

"Gentlemen,  in  five  minutes  more  we'd  warped 
that  train  up  to  the  top  of  the  hill  without  touching 
the  throttle  or  puUing  a  pin,  saving  an  hour's  time 
and  half  a  tank  of  coal. " 

"That  was  a  great  scheme,  wasn't  it?"  said  Inno- 
cent Dougherty,  admiringly. 

"O  I  don't  know.  A  cloud  came  over  the  sun 
just  as  we  got  to  the  top  of  the  hill,  giving  us  a 
splendid  chance  to  cut  loose  from  that  board.  We 
tossed  it  to  one  side  and  were  just  pulling  out  when 
the  sun  jumped  out  from  behind  that  cloud.  That 
board  gave  a  flop  the  other  way  and  doubled  up, 
knocking  the  Avhole  bloomin'  train  into  the  ditch 
just  like  you've  seen  a  whale  in  the  picture-book 
smash  a  boat  with  its  tail.  It  killed  the  fireman  and 
two  brakemen,  crippled  the  conductor  for  life,  and 
scattered  my  lunch  in  the  dirt  and  cinders." 

"That  was  pretty  tough." 

"Yes,  I  had  a  piece  of  cherry  pie  that  day  made 
of  cherries  that  I  sent  clear  to  Chicago  for.  Cost 
me  a  dollar  express  charges.  There  ain't  nothing 
nicer  than  a  piece  of  cherry  pie  unless  its  two  pieces 
of  cheri-y  pie.  Have  the  cherries  good  and  ripe 
and  put  in  plenty  of  sugar  " 

"Any  you  gentlemen  know  Garnie  Shea?"  queried 
Panhandle  Dan.  "No?  Garnie  went  down  to  Texas 
about  'steen  years  ago  to  take  an  engine  on  the 
Waydown  and  Bangup.  Have  nigger  brakemen  and 
firemen  down  there  altogether,  you  knoAv.  The 
nigger  they  put  on  with  Garnie  was  a  great  strap- 
pin'  sassy  buck  that  thought  he  knowed  more'n  the 
man  that  invented  railroads.  Used  to  tell  Garnie 
how  to  work  his  engine,  how  much  throttle  and 
how  much  quadrant  he  ought  to  give  her,  and  so  on. 
Well,  naturally,  seein'  Garnie  was  a  little  high-spirt 
ited,  they  didn't  get  along  first-class;  they  quarrel- 
ed like  married  folks,  and  kept  an  eye  on  each  other 
all  the  time  for  fear  of  gettin'  slugged. 

"One  day  they  was  bowlin'  along  over  the  prairie 
when  a  thunder-storm  commenced  gatherin'  over 
'em.  Garnie  and  his  nigger  was  each  lollin'  out  of 
his  winder  watchin'  the  clouds  when  there  came  an 
awful  clap  of  thunder,  and  a  bolt  of  lightning  struck 
the  engine,  paralyzing  them  both  for  about  two 
uunutes.  They  both  come  to  at  the  same  time  and 
each  thought  the  other  belted  him  with  the  coal- 
pick  when  he  wasn't  lookin.'  'Course  it  made  'em 
both  awful  mad  to  think  they  had  been  taken  ad- 
vantage of,  so  Garnie  grabbed  a  soft  hammer,  the 
nigger  took  the  monkey  wrench,  and  they  went  at  it, 
and  they  didn't  stop  until  the  nigger  was  too  dead 
to  fight  any  longer. 

"Garnie  wasn't  used  to  livin'  in  the  South  and  he 
felt  worried  about  that  nigger,  so  he  jest  opened 
the  door  and  chucks  him  into  the  fire-box.  Gar- 
nie when  right  along  with  his  train  thinkin'  he'd 
call  over  a  brakeman  to  fire  her  in  as  soon  as  ho 
could  fix  up  a  story  to  account  for  that  coon.  But 
the  old  mill  kept  runnin'  along  and  seemed  to  keep 
hot,  so  he  didn't  do  anythin'. 

"Gentlemen,  he  was  about  forty  mile  from  the  end 
of  his  run  when  this  happened  and  he  took  his  train 
in  without  puttin'  in  another  fire.  That  nigger 
made  steam  equal  to  half  a  tank  of  coal.  Garnie 
was  a  curious  sort  of  chap,  always  trying  some  pro- 
ject or  other,  so  he  thought  he'd  experiment  a  lit- 
tie.  So  as  soon  as  he  got  out  o'  sight  of  town  the 
next  day  he  poked  his  new  firemen  into  the  fire-box 
and  when  he'd  burned  low  he  called  over  the  head 
brakeman  and  chucked  him  in,  and  then  after  a 
while  the  hind  brakeman.  He  found  after  thor- 
ough trials  that  three  good,  fat  niggers  would  take 
a  full  train  over  the  division  in  fine  shape,  equal 
to  three  tanks  of  coal  in  fact,  besides  steamin 
steadier  and  bein'  easier  on  the  engine.  Ho  was 
foelln'  real  good  over  his  discovery  until  the  ofll- 
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cials  noticed  there  wasn't  any  eoal  tickets  eomin* 
in  for  bis  engine  and  started  an  investigation." 

"Did  tliey  bang  him  or  send  him  up  for  life?"  in- 
quired the  horror-striciien  corpse. 

"Hang  who?  Garnie  Shea?  Huh!  While  the  offi- 
cials of  the  Waydown  and  Hangup  were  consider- 
ing whether  to  dischai-ge  Garnie  or  make  him  Vice- 
President  of  the  road  some  of  those  Southern  gen- 
tlemen got  on  to  what  he'd  been  doin'  and  elected 
him  to  Congress  on  the  spot." 

"Gentlemen,"  said  Rainbow  Chase,  getting  down 
oli  the  pilot  on  which  he  had  been  sitting,  and 
dusting  his  clothes  with  the  palm  of  his  hand,  "1 
think  I  heard  the  bell  ringing  for  supper  over  at 
Codfish  Campbell's." 

NEW  ENTERPRISES. 


ILLINOIS. 

Chicago. 

Francis  J.  Norton  has  among  other  work  draw- 
ing on  the  boards  for  an  eight-story  apartment 
building,  50x85  feet,  to  be  erected  on  Michigan 
avenue,  near  Thirty-eight  street,  for  J.  J.  Meath 
and  Allen  H.  Fitch.  The  exterior  will  be  built  of 
rock- faced  granite  for  the  first  three  stories  and 
pressed  brick,  stone,  and  terra  cotta  for  the  five 
upper  stories:  The  main  entrance  arise  in  a  Moor- 
ish arch  to  the  second  story. 

The  second  story  has  an  open  lobby  the  same 
width  as  the  lower  arch,  and  the  massive  Moorish 
arch  windows  adorned  with  projecting  towers. 
The  interior  will  be  finished  in  cypress  and  oak. 
The  building  will  have  seventeen  bath-room  out- 
fits, electric  bells,  electric  elevator,  speaking  tubes, 
dumb  waiters,  mail  boxes,  and  steam  heat,  station- 
ary mirrors,  stained,  cut  and  beveled  glass,  and  all 
that  educated  taste  can  desire.  The  outlay  will  be 
flOOjOno.  Mr.  Norton  has  also  completed  draw- 
ings for  a  twelve-room  double  residence  for  H. 
Matison,  to  be  erected  on  West  Chicago  avenue.  It 
will  be  built  of  frame  and  stone,  bath-room  outfit - 
ings,  electric  lights,  speaking  tubes,  hardwood  and 
oil  finish,  with  all  modern  improvements.  Cost 
f6,000. 

W.  L.  Pierce  &  Co.  have  formed  a  company,which 
will  purchase  the  property  fronting  300  feet  on 
Fifty-first  street,  178  feet  on  Carroll  avenue,  and  86 
feet  on  East  End  avenue  for  $100,000.  it  will  then 
erect  a  six-story  hotel  at  a  cost  of  of  about  9*500,000 
for  which  Bemen  &  Parmentier  have  plans.  R.  P. 
Smith  &  Co.,  who  own  the  land,  are  interested  in 
the  company. 

L.  G.  Hallberg  has  designed  for  Ole  Berg  a  five- 
story  factory  to  be  bailt  at  the  corner  of  Carroll 
avenue  and  Ada  street.   It  will  cost  S!25,000. 

Henry  Ives  Cobb  has  let  contracts  for  addition  to 
apartment  building  at  the  southeast  corner  of 
Maple  and  North  Clark  streets,  70x125  feet  five- 
story  and  basement.  The  front  will  be  of  pressed 
brick  with  stone  dressings,  etc.  Cost  $50,000.  Also 
plans  for  the  office  building  to  be  erected  on  the 
southwest  corner  of  Madison  and  Dearborn  streets 
for  the  Hartford  Deposit  Company,  50x90  feet, 
fourteen  stories  high.  The  lower  stories  will  be  of 
granite,  and  above  will  be  used  stone,  brick  and 
terra  cotta  in  combination.  The  building  will  be 
carried  after  the  modern  fashion  upon  a  framework 
of  cast  iron  and  steel,  the  building  of  strictly  fire- 
proof construction  throughout.  The  hall  and  cor- 
ridors will  be  paved  with  mosaic  and  have  marble 
wainscoting.  A  number  of  quick  service  elsvators 
will  give  service  to  all  the  floors,  and  the  latest  im- 
provements will  be  introduced.  The  cost  is  placed 
in  the  neighborhood  of  3^500,000. 

0.  H,  Postle  has  completed  plans  for  a  large  laun- 
dry to  be  built  at  Nos.  386  and  388  Winchester 
avenue  for  Goodhart  Bros.    It  will  cost  $10,000. 

Jenney  &  Mundie  have  prepared  drawings  for 
warehouse  premises  to  be  erected  on  Clinton  street, 
on  the  corner  of  alley  running  between  Randolph 
and  Lake  streets,  for  Phillips  &  Co.  The  building 
will  have  a  frontage  of  60  feet  and  a  depth  of  80 
feet  and  consist  of  five  stories  and  cellar.  Cost, 
!?50,000.  Also  home  for  the  Holland  Society  of 
Turners,  50x120  feet.    Cost  $35,000. 

Thomas  Hawkes  is  taking  figures  on  a  four-story 
addition  and  remodeling  building  at  Nos.  1519  and 
1521  Wabash  avenue,  for  the  Jones-Primly  Company. 
Cost  M5,000. 


James  G.  Cozzens  and  others,  by  adding  to  their 
lease  of  ground  at  the  northwest  corner  of  Lake 
avenue  and  Forty-seventh  street,  have  now  140 
feet  on  Lake  avenue,  186  feet  on  Forty-seventh 
street,  275  feet  on  the  Illinois  Central  R.  R.,  the 
north  line  being  213  feet.  The  entire  ground  with 
the  exception  of  a  spacious  light  court,  will  be  im- 
proved with  a  building,  to  be  known  as  the  Ken  - 
wood.  The  building  will  be  seven  stories  high.  It 
will  contain  300  rooms.  The  first  story  will  con- 
tain the  office,  dining-room,  etc.  The  cost  is  pi  ced 
at  $225,000.  Plans  have  been  prepared  by  Mayo  ct 
Curry.  The  company  which  will  erect  the  build- 
ing will  be  incorporated  in  a  few  days  with  a  cap- 
ital stock  of  $300,000,  with  Mr.  Cozzens,  F.  L. 
Houghton,  of  Boston,  and  R.  J.  McDowell,  of  Min- 
nesota, as  incorporators. 

The  plans  for  the  Lakota  family  hotel,  to  be 
erected  at  the  southeast  corner  of  Michigan  avenue 
and  Thirtieth  street,  have  been  drawn  by  Beers, 
Clay  <fc  Dutton.  It  is  to  be  ten  stories  high.  It 
will  front  100  feet  on  Michigan  avenue  and  120  feet 
Thirtieth  street. 

The  first  three  stories  of  the  building  will  be 
faced  with  stone.  The  upper  stories  will  be  of 
light-colored  pressed  brick. 

The  building  will  contain  300  rooms,  arranged  in 
suites  of  two  or  more.  The  main  entrance  will  be 
through  the  Michigan  avenue  frontage.  The  esti- 
mated cost  of  the  structure  is  half  a  million  dollars. 
Excavtions  are  now  being  made  for  the  founda- 
tions. 

Beer,  Clay  iV;  Dutton  have  plans  under  way  for  a 
number  of  important  buildings.  For  Noah  Bond 
they  have  designed  five  three- story  houses,  to  be 
built  at  the  northwest  corner  of  Madison  avenue 
and  Fifty-first  street.  They  will  be  constructed  of 
stone  and  brick,  will  be  beautifully  finished  in 
hardwood,  and  will  cost  $40,000.  Bids  for  construc- 
tion are  now  being  received.  For  C.  J.  Adams,  of 
Boston,  they  have  i^laned  a  four-story  apartment 
house,  50x70  feet,  to  be  built  at  No.  3535  Indiana 
avenue.  It  will  be  constructed  of  buff-colored 
pressed  brick  relieved  by  stone  strimmings.  The 
interior  will  be  in  hardwood.  Steam  heat  will  be 
used.    The  building  will  cost  $25,000. 

Louis  Martin  has  about  completed  plans  for  a 
four-story  and  basement  apartment  house  for  A.  J. 
Toolen  at  the  northeast  corner  of  Greenwood  avenue 
and  Forty-fourth  street,  fronting  fifty  feet  on  the 
former  with  a  depth  of  100  feet  on  the  latter.  The 
exterior  will  be  of  pink  stone  in  the  first  story  with 
terra  cotta  brick  in  the  upper  stories.  The  front 
will  be  relieved  by  copper  bays.  The  interior  will 
contain  sixteen  apartments  of  six  rooms  each,  all 
finished  in  hardwood,  heated  with  hot  water,  sup- 
plied with  fuel  gas,  and  lighted  by  electricity,  it 
will  cost  $37,500,  and  work  will  be  commenced  as 
soon  as  the  contracts  can  be  let. 


MICHIGAN. 

Red  Jacket,  Lake  Superior,  is  going  to  have  an 
electric  car  line. 

Lake  Superior  Iron  Co.  are  going  to  build  two 
steel  boats. 

South  Haven  will  put  in  water  works  system, 
taking  water  from  Lake  Michigan. 

Saginaw. 

M.  Merrill  will  put  in  a  new  engine  and  boiler. 
Swift  Electric  Light  Co.  will  put  in  an  additional 
boiler. 

Valley  Machine  Co.  will  put  in  a  new  engine  and 
boiler. 

Saginaw  Union  Street  R.  R.  will  erect  a  $25,000 
building  for  power  house,  in  addition  to  present 
plant. 

Charlotte  Mfg.  Co.,  wants  to  put  in  a  shaving  and 
saw  dust  burner  and  plower. 


OHIO 

Cleveland. 

The  new  hotel  Pence  will  be  opened  about  Dec.  1. 
It  is  situated  at  the  coiner  of  Superior  and  Spring 
streets.  The  office  is  on  the  ground  floor.  There 
is  an  electiic  plant  in  the  building  and  all  modern 
conveniences.  The  dining  room  will  be  large  and 
well  lighted.  The  large  restaurant  which  has  been 
so  popular  for  many  years,  will  be  continued  OQ  the 


same  plan.  The  hotel  will  contain  100  sleeping 
rooms,  and  the  dining  hall  has  a  seating  capacity 
of  260.   American  and  European  plans.  S. 


PENNSYLVANIA. 

Philadelphia. 

The  new  steel  blooming  mill  at  A.  <fc  P.  Roberts 
&  Co.'s  Pencoyd  Iron  Works,  along  the  west  bank  of 
the  Schuylkill,  opppsite  lower  Manayunk,  is  appro- 
aching completion.  It  is  of  iron,  built  upon  found- 
ations of  Conshohocken  stone,  400  feet  long,  100 
feet  wide  and  30  feet  high  to  the  roof  eves.  The 
roof  is  of  slate,  and  is  broken  with  a  wide  gable  on 
the  front.  The  mill  will  be  known  as  the  "36-inch 
mill,"  that  being  the  diameter  of  the  iron  rolls, 
which  are  seven  feet  long. 

The  entire  machinery  will  be  hydraulic,  supple- 
mented by  an  overhead  electric  railway  and  a  30- 
ton  electric  crane,  to  be  used  for  handling  the  steel. 
There  will  be  two  horizontal  reversing  engines  of 
2000-horse  power,  connected  to  a  single  shaft  and 
geared  to  the  mill.  The  governors  will  be  hydrau- 
lic, a  novel  thing,  in  the  fact,  it  is  said,  that  they 
have  never  been  known  before.  The  product  will 
be  500  tons  of  stetl  a  day,  all  of  which  will  be  used 
in  the  firm's  construction  shops.  The  improved 
machinery  will  add  much  to  the  capacity  of  the 
works. 

The  rolls,  used  for  rolling  out  the  large  ingots  ot 
steel,  when  heated  to  a  cherry  red,  weigh  12  tons, 
and,  by  the  electric  crane,  can  be  lifted  out  and  re- 
placed by  another  set  in  two  hours. 

The  engines  will  have  40-inch  cylinders  and  60- 
inch  stroke,  requiring  a  steam  pressui-e  of  lOO 
pounds.  Gas  will  be  used  for  fuel  and  heating  pur- 
poses. 

Reading. 

The  Beading  Rolling  Mill  Company  has  received 
the  contract  to  furnish  all  the  iron  and  steel  work 
to  put  up  Machinery  Hall,  on  the  grounds  of  the 
Columbian  Exposition  at  Chicago,  and  this  firm  will 
practically  put  up  this  immense  building.  This 
insures  busy  times  at  the  establishment  from  now 
until  1893. 

Heere  &  Koch  have  purchased  a  lot  at  Eighth  and 
Oley  streets,  Reading,  and  are  putting  up  a  three- 
story  cigar  factory,  40  by  100  feet,  which  will  em- 
ploy, when  finished,  250  hands. 

The  National  Brass  Works  has  purchased  a  plot  of 
ground  along  the  Lebanon  Valley  Railroad  on  the 
outskirts  of  Reading  for  the  erection  of  an  exten- 
sive plant.  The  brass  department  will  be  a  build- 
ing 50  by  75  feet,  the  foundry  60  by  124  feet,  and 
the  warehouse  and  factory,  three  stories  in  height, 
40  by  100  feet,  with  an  annex  20  by  12  feet. 


WHO  WILL  BE  THE  WINNERS? 


The  American  Engineer  Publishing  Co.,  with 
the  view  of  bringing  up  the  circulation  of  the  paper 
to  fully  20,000  copies  each  issue,  offer  a  premium  of 
$40  to  the  one  who  will  send  in  the  greatest  number 
of  new  subscriptions,  $20  to  the  one  who  will  send 
the  second  greatest  number,  and  $10  to  the  one 
who  sends  the  third  greatest  number  of  new  sub- 
criptions,  by  January  1,  1892. 


Three  women  have  been  appointed  in  Dutch 
Guiana  to  collect  a  display  for  the  women's  depart 
ment,  and  in  Mexico  and  quite  a  number  of  other 
countries  provisions  for  women's  displays  are  be- 
ing made,  for  the  World's  Fair. 

The  women  physicians,  pharmacists,  and  dentists 
of  Illinois  intend  to  prepare  an  exhibit  to  be  made 
in  the  Illinois  State  building  of  the  Exposition. 

The  Daughters  of  the  American  Revolution  have 
been  granted  3,000  square  feet  for  an  exhibit  in  the 
Woman's  Building.  The  organization,  of  which 
Mrs.  President  Harrison  is  president,  has  1,000 
members. 

Miss  Sara  Bodtker,  of  Chicago,  won  the  $50  prize 
offered  by  Mrs.  Potter  Palmer,  President  of  the 
Board  of  Lady  Managers,  for  the  best  design  for  a 
seal  for  that  body.  Nearly  seventy  women  con- 
tested for  the  honor.  Miss  Bodtker's  design  shows 
a  ship  typical  of  Columbus'  voyage,  the  eagle  of 
loyalty,  the  ivy  of  friendship,  the  laurel  of  success, 
and  stars  equaling  the  number  of  Lady  Managers. 
August  St.  Gaudens  made  the  award. 


November  21,  1891. 
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THE  WOMEN'S  DEPARTMENT. 

Thanksgiving  Day. 

Good,  grand,  old-fashioned  Thanksgiving  Day 
will  soon  be  with  us.  Nothing  can  stop  it.  Says 
Dr.  De  Witt  Talirage.  It  pressess  on  down  through 
the  weeks  and  months,  its  way  lighted  by  burning 
cities,  or  cleft  by  cavernous  graves;  now  strewn 
with  orange  blossoms,  and  then  with  funeral  weeds; 
amid  instruments  that  pipe  "the  quickstep"  and 
drum  "the  dead  march."  Through  the  gates  of  the 
morning  it  will  come,  carrying  on  one  shoulder  a 
sheaf  of  wheat,  and  on  the  other  a  shock  of  corn. 
Children  in  lioliday  dress  hold  up  their  hands  to 
bless  It,  and  old  age  goes  out  to  bid  it  welcome, 
asking  that  it  come  in,  and  by  the  alters  of  God 
rest  a  while.  Come  in,  oh  day,  fragrant  with  a 
thousand  memories,  and  borne  down  under  the 
weight  of  innumerable  mercies,  and  tell  to  our 
thankful  hearts  how  great  is  the  goodness  of  God. 
An  aged  Christian  man  in  Massachusetts  died  not 
long  ago,  and  instead  of  the  flowers  usually  put  on 
the  pier,  there  was  laid  upon  his  coffin  a  sheaf 
of  wheat,  fully  ripe.  Beautifully  significant!  I 
wish  that  on  the  remains  of  this  harvest  year  we 
might  place  on  Thanksgiving  Day  a  sheaf  of  pray- 
er, a  sheaf  of  thanksgiving,  a  sheaf  of  joy  fully  ripe! 
Emblems  of  joy  and  gratitude  are  never  so  appro- 
priate as  when  they  express  our  feelings  on  Thanks- 
giving Day. 

How  to  Select  a  Turkey. 

In  this  country  only  is  the  turkey  found  in  a  wild 
state.  It  Is  very  fitting,  therefore,  that  In  the 
Thanksgiving  dinner  it  should  be  the  principal  dish, 
writes  Maria  Parloa  in  her  department  in  The  Ladies' 
Home  Journal.  The  turkey  must  be  wisely  chosen, 
well  cooked  and  properly  served,  It  should  be  short 
and  plump,  the  meat  white,  with  some  fat,  the  legs 
black  and  smooth;  and  if  there  be  spurs  they  should 
be  short.  The  end  of  the  breast-bone  should  be 
flexible,  more  like  gristle  than  bone.  A  turkey  that 
is  long  in  proportion  to  its  size,  and  has  dark  or 
bluish  flesh,  may  be  tender,  but  certainly  will  not 
be  fluely  flavored  and  juicy.  A  dry-picked  turkey 
will  be  found  to  have  a  much  better  flavor  than  a 
scalded  one.  All  poultry  that  is  dry -picked  costs  a 
few  cents  more  a  pound  than  the  scalded,  but  is  well 
worth  the  extra  price. 

To  Serve  with  Turkey. 


There  are  somethings  that  are  understood  by 
most  people  to  be  necessary  adjuncts  of  the  roast 
turkey,  among  them  being  giblet  sauce,  cranberry 
sauce,  celery,  and  certain  kinds  of  vegetables,  says 
Maria  Parloa  m  her  department  in  The  Lan/iee' 
Home  Journal. 

For  a  change  one  might  have  mushroom  or  chest- 
nut sauce  and  currant  jelly.  Tne  celery  might  be 
cat  into  pieces  about  three  inches  long  and  then 
cut  Into  narrow  strips,  placed  in  iced  water  for  two 
or  three_hours,  and  then  served  on  a  bed  of  ice. 
Here  are  some  combinations  of  vegetables  appropri- 
ate to  serve  with  roast  turkey  or  chicken. 

Plain  boiled  potatoes,  squash,  cauliflower  with 
white  sauce. 

Potato  balls  or  cubes,  with  parsley  batter,  escal 
oped  tomatoes,  spaghetti  with  Bechamel  sauce. 

Plain  boiled  potatoes,  escaloped  sweet  potatoes, 
mashed  turnips,  French  peas. 

Casserole  of  potatoes,  creamed  onions,  Lima  beans 
In  white  sauce. 

Stewed  celery  with  cream  or  Bechamel  sauce, 
mashed  potatoes,  squash. 

Escaloped  cauliflower,  potato  timbale,  vegetables 
a  la  jardiniere. 

Plain  boiled  potatoes,  squash,  cauliflower,  with 
white  sauce. 

Potatoes,  boiled  onions  in  cream  sauce,  glazed 
sweet  potatoes, 

Macedoiue  of  vegetables,  potato  croquettes,  mac- 
aroni with  brown  sauce. 

Women   Doctors  In  Sweden. 

There  is  only  one  woman  doctor  in  Sweden,  but 
several  other  women  are  studying  medicine,  though 
the  time  necessary  to  qualify  seems  appalling.  It 
takes  nine  years  from  tb«  dat«  of  the  first  examlu. 
tlob. 


NOVEMBER 


Like  some  fair   woman  who  hath    lost  youth's 
charm. 

Yet  holds  within  her  heart  all  goodly  gifts, 
November  comes — worn  pale  by  storm's  alarm, 
Borne  down  by  clouds,  yet  showing  thro'  their 
rifts 

Some  hint  of  heaven's  blue  and  sunshine's  glow 
Ere  falls  to  earth  her  mantle  soft  of  snow. 

What  matters  then  tho'  hill  and  vale  are  bare? 

She  clothes  them  in  a  dainty  garb  of  white. 
Hangs  every  shrub  with  icy  jewels  rare. 

And  fllls  the  land  with  echoes  of  delight 
From  merry  sleigh-bells,  and  the  rythmic  beat, 

Upon  the  frozen  road,  of  flying  feet. 

So  comes  Thanksgiving  Day — as  it  should  come — 
With  cheerfulness  and  joy,  and  ringing  bells; 

With  dear  ones  gathered  round  the  hearth  of  home, 
While  thro'  the  land  a  happy  chorus  swells 

Which  speaks  a  Nation's  praise  to  God  above. 
In  thankfulness  for  His  protecting  love ! 

— Lee  C.  Harby,  in  The  Ladies'  Home  Journal. 

How  Women  Should  Travel. 

The  subject  of  traveling  in  France  or  Switzerland 
or  other  Continental  countries  is  entertainingly 
discussed  by  Mrs  FenwicK-Mlller  in  one  of  the  Lon- 
don periodicals.  Beginning  with  the  assertion  that 
two  women  may  travel  alone  unattended,  she  says 
that  everybody  is  most  kind  to  English  women  who 
are  thus  journeying,  and  adds:  "I  cannot  imagine 
that  there  should  be  any  difficulty  in  the  path  of 
women  of  ordinary  self-possession  and  common 
sense  in  traveling  alone,  provided  they  can  speak  a 
little  French,  and  I  counsel  any  of  my  readers  who 
may  have  been  waiting  and  wishing  for  years  that 
some  brother  or  cousin  would  convoy  them  to  throw 
away  their  fears  and  plunge  forth  alone — that  is  to 
say,  in  that  dual  company  which,  as  the  adage  tells 
us,  is  perfection.  On  such  a  journey  very  little  lug- 
gage is  essential.  Big  boxes  are  an  endless  worry. 
A  small  leather  trunk  or  large  portmanteau  suffices. 
It  should  be  big  enough  to  hold  a  cotton  dress,  with 
an  extra  dress  or  two,  say  one  thin  and  one  warmer, 
and  a  dressy  bodice  for  table  d'hote,  two  complete 
changes  of  linen  (which  is  enough  for  a  long  jour- 
ney, as  it  can  always  be  washed  at  short  notice  at 
the  hotels)  handkerchiefs,  collars,  writing  materials, 
toilet  articles,  an  extra  pair  of  walking  shoes,  slip- 
pers, and  dressing  gown,  and  a  few  favorite  medi- 
cines. A  waterproof,  a  warm  mantle,  and  a  little 
shawl  can  be  carried  in  a  strap.  Then,  if  a  useful 
tweed  or  cloth  traveling  dress,  a  light  cloak  or 
jacket,  and  a  straw  hat  or  serviceable  bonnet  be 
worn,  the  traveler  will  find  herself  amply  provided. 

"Management  is  another  important  point.  Either 
the  tour  should  be  completely  planned  out  before 
starting  with  the  aid  of  a  guide  book,  and  rigidly 
adhered  to;  or  what  is  better,  one  person  should  be 
allowed  to  order  the  day's  doings  from  day  to  day. 
Discussions  and  councils  are  apt  to  waste  time  and 
end  in  dissensions.  The  person  who  takes  the  man- 
agement, however,  must  be  unselfish  and  anxious 
for  her  comrade's  satisfaction  and  pleasure;  and  the 
other  must  cultivate  a  sweet  and  calm  temper,  pay- 
ing for  her  freedom  from  responsibility  and  care  by 
patience  when  any  little  thing  goes  wrong,  and  by 
pliability  of  will  for  the  time  being.  Given  these 
conditions  of  mind — common  sense  and  energy  in 
the  one  and  graciousness  in  the  other,  and  affec- 
tionate kindness  in  both — I  am  convinced  that  a 
journey  of  two  friends  of  the  ^same  sex  is  likely  to 
be  a  more  complete  success  than  that  of  husband 
and  wife,  or  brother  and  sister.  The  physical  pow- 
ers and  the  mental  tastes  are  more  likely  to  be  sim- 
ilar in  the  former  case.  Your  husband  is  bored  to 
speechlessness  if  you  take  him  for  a  day's  shopgaz- 
ing  in  Paris,  or  ask  him  to  spend  a  few  hours  in  the 
fascinating  ateliers  of  Redfern  or  Worth.  On  the 
other  hand,  you  are  reduced  to  misery  in  Switzer- 
land by  what  he  considers  an  insignificant  and 
wholly  delightful  day's  walking.  Your  woman 
friend  is  at  one  with  you  under  both  circumstances. 
How  often,  when  wo  have  felt  perfectly  happy  and 
satisfied  with  ourselves  and  our  doiugs,  we  have 
seen  and  pitied  the  bored  husband  or  exhausted 
wife!  In  short,  so  far  from  being  impossible.  It  is  a 
•uper-excellent  arrangement  for  two  women  to  tako 
•  Oontlnental  trip  together. 


The  woman  Lawyer. 


Bt  Mart  A.  Gkeen,  LL.  B.  * 
A  woman  student  of  the  law,  whether  in  an  office 
or  a  law  school,  has  some  pecular  experiences. 
To  a  single  woman  among  a  class  of  men,  the  dilem- 
ma of  the  lectures  as  to  a  fitting  mode  of  addres-s 
is  amusing.  Most  of  them  will  gaze  anxiously 
around,  and,  fixing  the  eye  upon  the  lone  female, 
with  a  slight  bow  will  open  the  discourse  with  thf 
word  "Gentlemen."  One  professor  was  always  care- 
ful and  courteous  enough  to  begin  with  the  phrase : 
"Lady  and  gentlemen." 

It  is  also  amusing  and  gratifying  to  see  the  refin- 
ing effect  of  the  lady's  entrance  into  the  lecture 
hall  or  libray  of  the  school.  If  the  upraised  mascu- 
line feet  do  not  at  once  and  voluntarily  c  ime  down 
from  the  table  top  or  back  of  the  next  chair,  they 
are  assisted  to  their  rightful  place  on  the  fioor  by 
the  hands  of  some  fellow  student.  Of  course  there 
are  always  some  men  who  heartily  disapprove  of  a 
woman's  presence  within  the  walls  of  the  law  school, 
and  are  pleased  to  show  their  disapproval  in  any 
way  short  of  actually  rude  conduct.  I  have  never 
known  of  systematically  rude  behavior  toward  a 
woman  law  student. 

When  the  woman  lawyer  puts  out  her  shingle,  or 
in  modern  fashion  inscribes  her  name  on  the  marble 
tablets  at  the  entrance  of  her  building,  her  first  ex- 
periences do  not  differ  much  from  those  of  her 
brothers  who  are  just  beginning.  Perhaps  she  has 
a  few  more  "cranks"  among  her  first  clients,  who  go 
to  her  because  they  "think  they  will  get  more  sym- 
pathy from  a  woman."  When  sooner  or  later  they 
have  to  be  shown  the  door,  their  reproaches  for  her 
inhuman  hard-heartedness  are  particularly  severe, 
because  they  "expected  better  things  from  a  wo- 
man." 

Her  clients  are  not,  as  many  suppose,  chiefly  wo- 
men. On  the  contrary  she  is  more  likely  to  be  em- 
ployed by  men,  who  want  to  give  her  a  chance  lo 
show  what  she  can  do.  Therefore  her  cases  are  as 
likely  to  be  questions  of  business  contracts  as  con- 
troversies that  are  connected  with  matters  popu- 
larly supposed  to  be  within  a  woman's  sphere. 

When  she  appears  in  court  the  woman  attornej' 
finds  the  judges  and  attending  counsel  as  courteous 
and  as  deferential  as  they  would  be  in  her  drawing 
room.  They  will  treat  her  as  an  equal,  except  that 
they  will  assist  her  by  placing  chairs,  handing 
books  and  papers,  and  doing  more  favors  for  her 
than  for  her  male  colleagues.  In  fact  they  treat  her 
very  much  as  they  would  treat  the  distinguished 
legal  lights  of  the  age  if  they  were  within  the  bar, 
that  is,  with  a  deferential  courtesy.  This  of  course 
is  only  the  case  when  the  woman  lawyer  behaves 
as  a  lady.  If  she  assumes  a  defiant  and  bullying 
manner,  as  if  to  demand  special  recognition,  she 
will  receive  the  treatment  she  deserves.  But  such 
conduct  is,  I  am  happy  to  say,  extremely  rare 
among  our  women  at  the  bar,  and  is  much  lamented 
by  others  who  are  in  public  opinion  weighed  in  the 
same  balance  with  such  misguided  persona. 


To  Have  a  Bright  Lamp, 


In  these  days  when  lamps  are  used  so  much  the 
care  of  them  is  quite  an  important  matter,  writes 
Maria  Parloa,  in  The  Ladies'  Home  Journal.  If  the 
lamps  be  good  and  have  proper  attention,  one  can- 
not wish  for  a  more  satisfactory  light;  but  if  badly 
cared  for  they  will  be  a  source  of  much  discomfort. 
The  great  secret  of  having  lamps  in  good  working 
order  is  to  keep  them  clean  and  to  use  good  oil. 
Have  a  regular  place  and  time  for  trimming  the 
lamps.  Put  a  folded  newspaper  on  the  table  so 
that  any  stray  bits  of  burned  wick  and  drops  of  oil 
may  fall  upon  it.  Wash  and  wipe  the  chimneys 
and  shades.  Now  take  oft'  all  loose  parts  of  the 
burner,  washing  them  in  hot  soap-suds  and  wiping 
with  a  clean  soft  cloth.  Trim  the  wicks  and  turn 
them  quite  low.  With  a  soft,  wet  cloth,  well  soaped, 
wipe  the  burner  thoroughly,  working  the  cloth  as 
much  as  possible  inside  the  burner,  to  get  off  every 
particle  of  the  charred  wick.  Now  fill  the  lamps 
within  about  one  inch  ol  the  top,  and  wipe  with  a 
damp  towel  and  then  a  dry  one.  Adjust  all  the 
parts  and  return  them  to  their  proper  places. 
Whenever  a  new  wiek  Is  raqulrttd  in  a  lamp,  wash 
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and  scald  the  burner  before  putting  in  the  wick. 
With  a  student  lamp,  the  receptacle  for  waste  oil, 
which  is  screwed  on  the  bottom  of  the  burner, 
should  be  taken  off  at  least  once  a  week  and 
washed.  Sometimes  a  wick  will  get  very  dark  and 
dirty  before  it  is  half  consumed.  It  is  not  economy 
to  try  and  burn  it;  replace  it  with  a  fresh  one.  The 
trouble  and  expense  are  slight  and  the  increase  in 
clearness  and  brilliancy  will  repay  the  extra  care. 
When  a  lamp  is  lighted  it  should  not  at  once  be 
turned  up  to  the  full  height;  wait  until  the  chim- 
ney Is  heated.  Beautiful  shades  are  olten  cracked 
or  broken  by  having  the  hot  chimneys  rest  against 
them.  Now,  Avhen  ligting  a  lamp  be  careful  that 
the  chimney  is  set  perfectly  straight  and  does  not 
touch  the  shade  at  any  point.  The  shade  should 
be  placed  on  the  lamp  as  soon  as  it  is  lighted,  that 
it  may  heat  gradually. 


Women  as  Telegraph  Clerks. 


The  Belgian  telegraph  authorities  have  decided 
that  for  the  future  no  women  may  receive  employ- 
ment under  the  Telegraph  Department.  The  reasons 
alleged  for  this  step  are  that  women  cannot  do  the 
same  amount  of  work  as  men  and  that  their  pres- 
ence brings  about  a  great  many  disadvantages.  In 
Norway,  howeve/,  the  same  difficulties  do  not  ap- 
pear to  exist  and  twenty-five  young  women  have 
been  accepted  as  pupils  at  the  forthcoming  class  for 
telegraphic  clerks  at  the  Christiania  telegraph  sta- 
tion. There  were  altogether  seventy-four  lady  ap- 
plicants for  admission  to  the  class. 


LITERARY  NOTES. 


The  Crocker-Wheeler  Electric  Motor  Co. ,  (430  W.  14th 
St.,  New  York)  have  issued  a  second  edition  of  their  ill- 
ustrated catalogue  of  the  Crocker- Wheeler  Perfected 
Electric  Motors.  The  first  pages  contain  illustrations 
of  some  of  their  special  application,  such  as  a  motor  and 
pump  on  one  Shaft,  and  alternating  dynamo  built  for 
the  Columbia  College  Laboratory,  Electric  cloth  cutter, 
Qatling  gun  operated  by  motor,  etc.  The  Crocker-Wheel- 
er Company  are  in  the  market  for  first-class  work  only. 
And  the  new  edition  of  their  pamphlet  should  be  read 
and  studied  by  all  who  contemplate  using  electricity. 

Foundations  and  floors  for  the  buildings  of  the  World's 
Columbian  Exposition,  the  subject  of  a  paper  read  by 
Engineer  A.  Gottlieb  before  the  Western  Society  of  En- 
gineers Nov.  4,  has  been  issued  in  pamphlet  form. 

Mr.  Gottlieb  is  chief  Engineer  of  the  Columbian  Expo- 
sition, and  also  one  of  the  most  prominent  members  of 
the  Western  Society  of  Engineers.  He  has  had  many 
years  experience  in  building  bridges,  trestles,  roofs,  and 
other  structures  of  steel  and  iron,  as  well  as  of  timber, 
and  knows  whereof  he  speaks  when  explaining  the 
foundation  requirements  of  the  extensive  temporary 
buildings  of  the  World's  Fair.  The  phamplet  will  offer 
interesting  and  instructive  reading  to  those  interested 
in  the  subject. 

The  University  of  Kansas  has  issued  its  prospectus  of 
University  extension,  with  a  list  of  its  lecture  courses  for 
the  academic  year  1891—92.  Enquiries  and  all  corres- 
pondence should  be  addressed  to  Chancellor  F.  H.  Snow, 
Lawrence,  Kansas. 

Trap  Siphonage  and  Trap^Seal  Protection  By  Prof.  J. 
E.  Denton;  pp.  56.  (Reprinted  from  Vol.  XV f  of  the 
■'Transactions  of  the  American  Public-Health  Associa- 
tion.; This  pamphlet  g^ives  a  detailed  account  of  an  ex- 
tended series  of  experiments  in  trap  siphonage  conduct- 
e  1  at  the  Stevens  Institute  of  Technology,  Hoboken,  JN. 
J.  Two  lines  of  waste  pipe,  08  feet  high,  were  erected, 
with  branches  from  each  on  the  several  floors,  to  which 
various  traps  were  applied  and  tested,  and  the  results 
minutely  recorded.  These  tests  were  intended  to  show 
the  relative  capacity  and  the  degree  of  reliability  to  be 
attached  to  the  several  methods  and  means  of  preserving 
the  trap-seal  now  known  in  plumbing  practice.  The 
phamplet  contains  much  that  will  Interest  engineers, 
architects,  plumbers  and  sanitarians.  As  a  result  of  the 
experiments  and  observations  made.  Professor  Denton 
arrives  at  the  following  general  conclusions: 

].  That  13J^  ft.  of  IJ^  in.  wrough-ironpipe,with  two  el- 
bows,' will  safely  protect  the  seat  of  a  %  8  trap,  having 
only  3.<^  inch  depth  of  seal,  against  the  greatest  suction 
siphonage  influence  which  can  be  produced  by  any  flow 
of  water  into  a  2-inch  waste-pipe  of  any  height;  but  it  is 
not  a  complete  protection  under  certain  conditions  of 
back  pressure 

3.  That  a  single  IJ^-inch  McClellan  vent  affords  the 
same  protection  as  13}^  feet  of  IJ^-lnch  pipe  and  two  el- 


bows against  suction,  and  ))etfcer  protection  against  back 
pressure. 

3.  That  either  a  2-inch  or  lj,<-inch  McClellan  vent  at 
each  fixture  connection  on  a  4-inch  waste-pipe  closed  at 
the  top  will  protect  a  %  8  trap  with  a  IJ^-inch  seal  against 
the  greatest  siphonage  influence  of  any  discharge  occur- 
ring in  plumbing  practice  in  a  4-inch  waste-pipe. 

4.  That  the  use  of  mercury  in  the  McClellan  vent  can 
be  relied  upon  to  afford  a  relial)le  and  indestructible  seal. 

0.  That,  therefore,  the  McClellan  vent  is  a  thoroughly- 
reliable  protection  against  siphonage  in  any  form  of  trap, 
and  Iwhenused  with  a  simple  Strap  forms  a  perfect  self- 
cleansing  combination  which  is  proof  against  the  most- 
severe  siphonage  influences  arising  in  plumbing  practice, 
including  the  complete  stoppage  of  the  tops  of  waste, 
pipes  by  ice. 

6.  That  considering  the  liability  of  vent-pipes  to  stop- 
page by  ice  or  rust,  and  the  effect  of  upward  currents  of 
air  in  removing  water  from  traps  by  oscillation  (see  Ap- 
pendix), the  ability  of  the  McClellan  vent  to  protect  the 
seals  of  traps  is  superior  to  that  of  vent-pipes. 


BUSINESS  NEWS. 


The  Sioux  City  Engine  Works  of  Sioux  City,  Iowa,  have 
opened  a  branch  oflSce  at  St.  Louis,  Mo. ,  Room  ■'511  Com- 
mercial Building,  corner  of  0th  and  Olive  Sts.  The  office 
will  be  in  charge  of  Mr.  A.  M.  Morse,  recently  of  the  firm 
of  English,  Morse  &Co.,  of  Kansas  City,  Mo. ,  and  who, 
during  his  eight  years  of  residence  in  that  city,  has  gained 
a  wide  acquaintance  among  the  steam  users  of  the  south- 
west and  has  been  awarded  many  important  contracts 
for  engines,  boilers  and  complete  steam  plants  for  elec- 
tric lighting  stations,  railways  and  manufacturing  es- 
tablishments. The  Company  are  prepared  to  furnish  on 
short  notice  Sioux  City  Corliss  and  Giddings'  Automatic 
engines  with  suitable  boilers,  and  make  a  specialty  of 
complete  steam  po  A^er  plants  for  any  service. 

The  Pond  Sepabatoe. 


The  St.  Louis  and  SuburbanRailway,  formerly  a  com- 
bined cable  and  steam  railroad,  but  which  has  recently 
been  changed  to  an  electric  line,  has  had  some  remark- 
able experiences  at  their  new  power  plant.  As  in  all 
electric  railway  stations,  the  work  varies  enormously, 
sometimes  changing  from  nothing,  to  over  600  horse 
power,  in  less  than  one  minute.  This  has  caused  the 
boilers  to  foam,  or  prime,  and  on  two  occasions,  it  is  re- 
ported that  the  large  Corliss  engine  would  certainly 
have  been  wrecked,  had  it  not  been  for  the  Pond  separa_ 
tor,  which  is  located  in  the|main  steam  pipe,  near  the 
engine.  Two  additional  Corliss  engines  are  now  being 
installed,  and  they  also  will  be  protected  by  the  Pond 
Separator.  This  device  for  removing  the  entrained  wa- 
ter from  the  steam,  is  manufactured  by  the  Pond  En- 
gineering Co.,  St.  Louis.  They  report  additional  orders 
from  M.  Beatty  &  Son,  Welland,  Ont. ;  Union  M'  f  g.  Co. ; 
Champaign,  111. ;  Du  Pont  Paper  Co.!  Louisville,  Ky. ; 
Cicero  &  Proviso  Railway,  Chicago,  111. ,  two;  St.  Louis 
Smelting  and  Refining  Co.,  St.  Louis;  and  John  Ram- 
ming, St.  Louis. 


RESPONSIBLE  POSITION  WANTED. 


Mechanical  Engineer,  competent  to  design,  con- 
struct, estimate  cost,  supervise  erection,  etc.,  of 
general  machinery  and  wrought  iron  work,  with 
practical  and  theoretical  experience,  desires  a  re- 
sponsible position  in  any  part  of  the  country.  Ad- 
M.  E.,  care  of  the  American  Engineer,  Pontiac 
Building,  Chicago. 


CHICAGO,  MILWAUKEE  &  ST.   PAUL  RAIL- 
WAY. 

Electric  Lighted  and  Steam  Heated  Vestlbuled  frains, 
with  Westlnghouse  Air  Signals,  between  Chicago,  St. 
Paul  and  Minneapolis,  daily. 

Electric  Lighted  and  Steam  Heated  Vestlbuled  Trains 
between  Chicago,  CouncU  Bluffs  and  Omaha,  dally. 

Through  Vestibuled  Sleeping  Oars,  daUy,  between  Chi- 
cago, Butte,  Tacoma,  Seattle,  and  Portland,  Ore. 

Solid  Trains  between  Chicago  and  principal  points  in 
Northern  Wisconsin  and  the  Peninsula  of  Michigan. 

Dally  Trains  between  St.  Paul,  Minneapolis  and  Kan- 
sas City  via  the  Hedrlck  Route. 

Through  Sleeping  Cars,  daily,  between  St.  Louis,  St. 
Paul  and  Minneapolis. 

The  finest  Dining  Oars  in  the  World. 

The  best  Sleeping  Cars.  Electric  Reading  Lamps  in 
Berths. 

6,100  miles  of  road  in  Illinois,  Wisconsin,  Northern 
Michigan,  Iowa,  Minnesota,  Missouri,  South  Dakota 
and  North  Dakota. 

Everything  First-Olass. 

First-Glass  People  patronize  Flrst-ClaBs  Lines. 
Ticket  Agents  everywhere  sell  Tickets  over  the  Chi- 
ooffo,  Milwaukee  and  St.  Paul  Bailwav. 


TO  COLORADO  VIA  BURLINGTON  ROUTE. 


ONLY  ONE  NIGHT  ON  THE  EOAD. 

Leave  Chicago  at  1:00  P.  M.,  or  St.  Louis  at  8:25 
A.  M..  and  arrive  Denver  6:15  P.  M.  the  next  day. 
Through  Sleepers,  Chair  Cars  and  Dining  Cars. 
All  Railways  from  the  East  connect  with  these 
trains  and  with  similar  trains  via  Burlington  Route 
to  Denver,  leaving  Chicago  at  6:10  P.  M.,  St.  Louis 
8:15  P.  M.,  and  Peoria  at  3:20  P.  M.  and  8:00  P.  M. 
All  trains  daily. 

Tourist  tickets  are  now  on  sale,  and  can  be  had 
of  ticket  agents  of  all  roads  and  at  Burlington 
Route  depots  in  Chicago,  Peoria  and  St.  Louis. 

There  is  no  better  place  than  Colorado  for  those 
seeking  rest  and  pleasure. 


STEAM  HEATING. 

By  one  who  has  paid  for  his  experience,  is  the  title  of  a 
new  book  which  we  have  published,  without  advertise- 
ments, and  bound  in  leatherette,  similar  to  our  "Key  to 
Engineering,"  of  which  we  sold  nearly  3,000  copies.  The 
price  by  mail  is  25  cents.  Stamps  taken.  Ready  for  de- 
livery Nov.  1st.    Please  mention  this  paper. 

Mason  Requlatob  Co.,  Boston. 

Map  of  the  United  States. 
A  large,  handsome  map  of  the  United  States,  mount- 
ed and  suitable  for  office  or  home  use,  is  issued  by 
the  Burlington  route.  Copies  will  be  mailed  to  any 
address  on  receipt  of  13  cents  In  postage  by  P.  8. 
EusTis,  Gen'l  Pasi*.  Agent,  0. ,  B.  4  Q.  R.  R.,  Chicago,  111. 


CONTRACTS  OPEN. 


Water-Works  Franchise. —The  city  of  Cape  Girar- 
deau, Mo.  ,  desires  to  let  a  franchise  to  a  private  company 
to  build  and  operate  Water-Works.  Plans  and  specifica- 
tions are  now  on  file  with  the  undersigned,  and  with 
Johnson  &  Flad.  Consulting  Engineers,  Laclede  Build- 
ing, St.  Louis. 

Sealed  proposals  will  be  received  up  to  6  o'clock  p.  m. 
Monday,  the  7th  day  of  December,  1891. 

Other  systems  will  be  investigated  if  submitted. 

The  Mayor  and  Council  reserve  the  right  to  reject  any 
or  all  bids.  H.  P.  Pibeonnot,  Mayor.  Attest,  Geo.  E. 
Chappell.    City  Register. 


Water-Works — Sealed  proposals  will  be  receivf  d  un- 
til 3:30  P.  M.,  Nov.  30,  1891,  by  the  City  Clerk  of  Ham- 
mond, Ind.,  for  the  construction  of  a  system  of  water- 
works including  the  furnithing  and  laying  of  25,750  lin- 
eal ft.  of  10-in.  cast  iron  pipe,  and  one  vertical  horizon- 
tal pump  of  3,000,000  galls,  capacity. 

Plans  and  specifications  may  be  seen,  or  obtained,  at 
the  office  of  the  Engineer,  C.  McLennan,  C.  E.,  ."iOS  Opera 
House  Block,  Chicago,  111 . 

Firms  bidding  must  give  individual  names  and  furnish 
certified  check  in  the  sum  of  onetbousanddollars  ($1,(00) 
payable  to  the  City  Clerk  which  shall  be  forfeited  to  the 
city  on  failure  to  execute  contract,  in  accordance  with 
terms,  if  awarded  same.  The  right  to  reject  any  or  all 
bids  reserved.  Bids  must  be  sealed  and  indorsed  "Pro- 
posal for  the  construction  of  Water-Works. "  J.  B.  Woods. 
City  Clerk. 


Stean  Heating.— Sealed  proposals  wll  be  received  at 
the  office  of  the  Supervising  Architect,  Treasury  Depart- 
ment, Washington,  D.  0. ,  until  thellth  day  of  December, 
1891,  for  all  the  labor  and  materials  required  to  fix  in 
place  complete  the  low  pressure,  return  circulation  steam 
heating  and  ventilating  apparatus  for  the  United  States 
Post  Office,  etc.,  building  at  Jackson,  Mich.,  in  accord- 
ance with  the  drawings  and  specification,  copies  of  which 
may  be  had  at  this  office,  or  the  office  of  the  superinten- 
dent at  Jackson,  Mich.  Bids  will  be  considered  for  any 
other  system  of  heating  and  ventilating,  in  lieu  of  the 
above'  and  parties  proposing  to  supply  such  must  sub- 
mit, with  their  proposal,  plans  and  full  specification  for 
same.  Each  bid  must  be  accompanied  by  a  certified 
check  for  a  sum  not  less  than  2%  of  the  amount  of  the 
proposal.  Proposals  must  be  sealed  and  marked  "Pro- 
posals for  the  low  Pressure,  Return  Circulation,  Steam 
Heating  and  Ventilating  Apparatuus  (or  otherwise,  as  the 
case  may  be)  for  the  United  States  Post  Office  Building 
at  Jackson,  Mich.,"  and  addressed  to  W.  J.  Edbbooke, 
Supervising  Architect. 


Sealed  Proposals  wUl  be  received  at  the  office  of 
the  Supervising  Architect,  Treasury  Department,  Wash- 
ington, D.  C, until  3  o'clock  p.  m.  on  the  30th  day  of  No- 
vember, 1891,  for  all  the  labor  and  materials  required 
for  the  cut  stone  work  and  brick  work,  iron  and  wood 
floor  and  roof  construction,  roof  covering,  approaches, 
etc.,  for  the  superstructure,  ready  for  the  interior  finish 
of  the  United  States  Court  House  and  Post  Office,  at 
Springfield,  Missouri,  in  accordance  with  the  drawings 
and  specification,  copies  of  which  may  be  had  at  this 
office,  or  the  office  of  the  Superintendent  at  Springfield, 
Missouri.  Each  bid  must  be  accompanied  by  a  certified 
check  for  a  sum  not  less  than  3  per  cent,  of  the  amount 
of  the  proposal.  The  Department  wUl  reject  all  bids  re- 
ceived after  the  time  herein  stated  for  opening  the  same ; 
also,  bids  which  do  not  comply  strictly  with  all  the  re- 
quirements of  this  Invitation.  Proposals  must  be  inclosed 
in  an  envelope,  sealed  and  marked,  "Proposals  for  the 
Cut  Stone  Work  and  Brick  Work,  Iron  and  Wood  Floor 
and  Roof  Construction,  Roof  Covering,  Approaches,  etc. , 
for  the  Superstructure,  etc.,  ready  for  the  interior  finish, 
for  the  United  States  Court  House  and  Post  Office  at 
Springfield  Missouri,"  and  addressed  to  W.  J.  Edbbooke, 
Supervising  Architect. 
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PLAIN  WORDS   ABOUT  CONDENSERS. 


In  the  early  days  of  steam  engineering,  it  is  not 
strange  tbat  tlie  condenser  played  sucii  an  import- 
ant part.  Witli  the  low  steam  pressures  then  avail- 
able, a  double  advantage  was  secured,  the  capacity 
oi  the  engine  increased,  while  a  greater  expan- 
sion of  steam  permitted  by  its  use,  gave  a  much 
better  economy. 

The  decreased  steam  consumptiou  was  compara- 
tive, however,  and  was  so  evident  oaly  by  reason  of 
the  otherwise  great  waste  if  the  steam  were  allowed 
to  escape  into  the  atmosphere  after  workiag  at  so 
low  a  pressure. 

With  higher  steam  pressure.",  a  good  degree  of 
expansion  was  obtained  without  the  condenser,  and 
the  economical  performance  of  the  engine  corres- 
pondingly improved;  while  but  a  slight  change  for 
the  better  was  shown  with  condensing  engines  at 
these  pressures. 

Theoretically,  the  gain  in  a  cylinder  should  in- 
crease with  the  ratio  of  expansion;  but,  as  a  matter 
of  fact,  this  is  true  only  within  certain  narrow  lim- 
its, and  an  expansion  which  yields  a  mean  effective 
pressure  less  than  half  the  difference  of  the  extreme 
pressures  will  result  in  a  loss  from  the  excessive 


The  greatest  expense  is  the  loss  of  heat  for  feed- 
water,  which  is  constant,  and  in  round  numbers 
amounts  to  about  two-thirds  of  the  gain  by  condens- 
ing. The  remaining  third  is  the  quantity  subjected 
to  varying  conditions  which  may  easily  make  a 
vacuum  a  dead  loss.  For  instance,  the  quality  of 
the  work  done  by  the  engine  has  a  most  important 
bearing  in  this  connection.  With  a  variable  load — 
as  in  electric  and  similar  industries— the  capacity 
of  the  condenser  must  be  sufficient  for  the  greatest 
demand  upon  it,  so  that  at  the  average  load,  when 
the  expaution  is  already  too  great  for  economy  and 
t;io  steam  consumed  in  forming  the  vacuum  is  the 
constant  amount  for  the  maximum  power  of  the  en- 
gine, then  the  net  result  is  almost  certain  to  be  a 
considerable  loss. 

Tben,  again,  with  a  condenser  belted  or  other- 
wise opeiatcd  from  the  engine,  the  economy  of  the 
condenser  is  that  of  the  engine  with  a  consumption 
of  less  tban  20  pounds  of  steam  per  horse-power  per 
hour:  and  the  range  of  conditions  over  which  the 
condenser  is  valuable  is  much  greater  than  in  the 
case  of  th€  independent  direct-acting  pump  taking 
steam  full  stroke  with  a  water  rate  of  probably  200, 
or  more  than  ten  times  as  great  as  in  the  former 
case. 

In  general,  it  may  be  stated,  that  only  under  the 
exceptionally  favorable  conditions  of  a  properly 
proportioned  condenser  of  an  economical  type  (an 
engine  not  too  large  for  the  work,  and  a  load  varia- 
ble to  but  a  slight  degi-ee)  is  a  condenser  at  all  ad- 
visable. So  seldom  are  these  conditions  realized  in 
practice,  that  probably  not  one  plant  in  five  could 
be  run  with  this  extra  mechanism  at  a  profit  over 
and  above  what  could  be  obtained  without  it  and 
■with  a  good  form  of  feed-water  heater.  Repeated 


A    COAL-SAVING  LOCOMOTIVE. 


initial  condensation,  which  becomes  greater  as  the 
limits  are  exceeded.  Still,  it  is  true  that  the  econ- 
omy does  increase  with  the  range  ot  pressure  and 
temperature  in  a  cylinder  if  the  expansion  be  not 
excessive,  but  this  increase  is  so  slight  comparative- 
ly that  the  additional  range  through  tho  vacuum  is 
unimportant  with  a  high  initial  pressure,  particu- 
larly when  it  is  remembered  that  the  exhaust  steam 
cannot  be  used  for  feed- water  heating. 

In  the  system  of  multiple  expansion,  the  condi- 
tions are  again  changed.  Here  the  low  pressure 
cylinder  subjects  its  steam  to  the  same  influences 
tbat  gained  the  economy  in  the  case  of  the  single 
cylinder  working  with  low  pressures.  By  a  division 
of  tLe  fall  of  temperature  between  the  cylinders  the 
internal  condensation  is  reduced,  and  the  value  of 
the  condenser  again  becomes  probable.  Even^with 
this  construction,  however,  a  total  net  gain  is  by  no 
means  certain,  and  circumstances  may  very  easily 
cause  a  considerable  loss  in  its  use. 

Leaving  out  of  the  question  the  very  important 
consideration  of  the  cost  of  installation  and  main- 
tenance of  a  condensing  plant,  and  its  liability  to 
derangement,  we  shall  deal  only  with  tho  condi- 
tions which  have  a  direct  bearing  cn  the  consump- 
tion of  fuel,  the  principal  one  of  these  conditions 
being  t tie  relative  cost  of  operation  of  the  con- 
denser. 


expert  tests  have  shown  this  to  be  true,  and  a  better 
proof  IS  the  general  acceptance  of  the  fact  by  those 
most  interested — the  manufacturers. 

In  the  few  cases  where  it  is  undoubtedly  commer- 
cially valuable,  the  structural  disadvantages  of  the 
independent  condenser  has  been  against  it  as  much 
as  the  inefficiency  of  the  independent  system. 

Recently,  a  combination  which  incorporates  the 
advantages  of  both,  has  been  designed,  It  consists 
of  a  Dow  positive  rotary  pump,  coupled  direct  to  a 
small  Westinghouse  engine,  as  illustrated  in  the  ac- 
companying cut  (on  this  page)  and  is  briefly  a  high- 
speed independent  condenser  with  all  the  economy 
of  operation  found  in  the  belted  form.  With  the 
results  indicated  by  a  practical  test  of  this  form  of 
condenser  in  the  New  England  States  during  the 
past  year,  many  of  the  objections  to  such  a  plant 
are  removed  and  the  possibility  of  economy  extend- 
ed over  a  greater  range  of  unfavorable  conditions. 


Ample  restaurant  accommodations  are  to  be  pro- 
vided at  the  Exposition  grounds.  The  locations  for 
restaurants  thus  far  decided  upon  are  four  in  tho 
Mines  and  Mining  Building,  sixteen  in  the  Manufac- 
tures Building,  and  six  on  the  esplanade  in  front, 
four  in  the  Electricity  Building  and  two  in  the 
Woman's  Building.  Some  are  on  the  ground  floor 
and  some  in  the  galleries, 


A  little  saving  in  fuel  on  a  locomotive  goes  along 
way  sometimes. 

"The  single  item  of  coal,  in  the  operating  expen- 
ses of  a  railroad,"  says  Superintendent  Filmore,  of 
the  Southern  Pacific  R.  R.,  "is  one  of  the  most  im- 
portant in  affecting  the  profit  and  loss  account  and 
for  that  reason  every  device  which  reduces  the  con- 
sumption of  coal  while  maintaining  the  efficiency  of 
service  is  at  once  adopted. 

"There  is  the  latest  invention,"  he  continued, 
tossing  over  a  photograph  of  a  coal-saving  locomo- 
tive placed  in  use  on  the  line  between  San  Francis- 
co and  Sacramento  on  Sunday  last.  "The  rew  en- 
gine is  built  to  use  both  high  and  low  pressure  con- 
sentaneously. It  is  a  ten-wheel  passenger  engine, 
using  bituminous  coal.  The  driving  wheels  are  69 
inches  in  diameter  and  the  driving-wheel  base  is  12 
feet  2  inches.  The  weight  on  the  drivers  is  99,800 
pounds,  on  the  truck  30,800  pounds,  a  total  of  130,- 
800  pounds,  or  a  little  over  65  tons.  That  weight  is 
exceeded  by  many  of  the  engines  now  in  use  on  the 
company's  lines,  but  it  is  believed  that  by  using  the 
new  device  the  lighter  machines  will  do  quite  as 
much  duty  as  the  old  ones,  and  at  a  saving  of  wear 
and  tear  both  of  roadway  and  engine. 

"The  new  model  appeals  to  the  trained  eyes  of 
railroad  men  as  being  a  workman-like  looking  con- 
struction, but  the  average  man  will  miss  the  hand- 
some outlines  of  the  older  models,  with  high,  roomy 
cabs,  quaintly  devised  sand-tanks  and  gracefully 
swelling  smokestacks.  The  merit  of  the  new  engine 
however,  lies  in  the  fact  that  it  saves  two-sevenths 
of  the  coal  necessary  to  run  the  ordinary  engine. 

"The  run  from  San  Francisco  to  Sacramento  is 
eighty-nine  miles  and  the  old  passenger  engines  in 
use  burn  three  ane  one -half  tons  of  coal  in  making 
the  round  trip.  The  new  machine  burns  but  two 
and  one- half  tons  of  coal  in  covering  the  distance  in 
the  same  time.  The  saving  is  effected  in  this  way. 
The  old  engines  run  under  high  pressure  and  after 
the  steam  has  been  utilized  in  the  cylinders  it  es- 
capes into  the  air  under  a  great  pressure  and  con- 
sequent high  figure  of  energy.  In  the  new  engine 
one  of  the  cylinders  is  of  the  ordinary  size  and  to 
that  cylinder  steam  is  admitted  direct  from  the 
boiler  at  a  great  pressnre.  Instead  of  passing  from 
the  cylinder  into  the  exhaust  the  steam  from  the 
first  cylinder  pas.ses  through  a  pipe  over  into  the 
cylinder  on  the  other  side  of  the  locomotive.  That 
cylinder  is  much  larger  in  proportion  of  surface  of 
piston-head  as  1  to  2.  The  steam  entering  the  larger 
cylinder  at  the  lower  pressure  does  precisely  as 
much  work  as  it  did  when  first  conveyed  from  the 
boiler.  The  coal  necessary  to  keep  up  a  gauge  pres- 
sure sufficient  to  drive  one  piston  rod  now  suffices 
for  both  driving  rods.  The  principle  has  not  been 
worked  out  to  an  ultimate,  but  has  so  impressed 
the  railway  people  as  to  induce  the  present  success- 
ful trial  of  the  invention. 

"To  estimate  the  value  of  the  saving  a  few  figures 
may  be  helpful.  The  ordinary  life  of  a  locomotive 
engine  is  twelve  years,  and  its  cost  from  $10,000  to 
$12,000.  The  saving  in  coal  under  the  new  system, 
in  twelve  years,  would  amount  to  $12,960,  an  amount 
more  than  sufficient  to  replace  the  wornout  loco- 
motive with  a  new  one." 


In  the  interest  of  the  Persian  participation  in  the 
Exposition,  the  Persian  government  has  lifted  the 
export  duty  on  all  goods  which  will  be  sent  to  the 
World's  Fair  from  Persia,  and  it  has  also  lifted  the 
import  duty  on  all  goods  which  will  be  purchased 
at  the  World's  Fair  and  brought  into  Persia.  These 
concessions  have  greatly  increased  the  interest 
taken  in  the  World's  Fair  in  Persia. 


The  American  Street  Railway  Association  has  ap- 
plied for  50,000  square  feet  in  the  Transportation 
building,  of  the  Columbian  Exposition,  and  ap- 
pointed a  committee  to  help  Chief  Smith  get  a  suit- 
able exhibit,  which  will  be  collective.  The  com- 
mittee comprises  men  interested  in  street  railways 
from  New  York  to  San  Francisco  and  from  Montreal 
to  St.  Louis-  John  B.  Parsons  is  the  Chicago 
member, 
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CARE  OF  BOILERS. 


By  Ed"win  Woodwabd.* 

The  endless  uses  to!  which  the  steam  engine  is  now 
put  makes  It  a  machine  of  incalculable  worth,  and 
■while  its  worth  when  used  with  ordinary  care  is  so 
great,  the  evils  and  disasters  arising  from  the  care- 
lesa  or  more  often  ignorant  engineer,  makes  it  some- 
times seem  a  questionable  blessing.  With  every 
new  industry  requiring  power,  it  is  the  ultimate 
duty  of  the  engine  to  furnish  it,  and  at  every  change 
of  method  such  as  we  are  daily,  or  at  most  yearly, 
meeting  with,  we  see  some  new  application  of 
steam  power. 

This  is  especially  true  now,  in  the  agricultural 
sections  of  the  country,  where  the  saw-mill,  having 
done  its  work,  is  replaced  by  the  steam  threshing 
engine,  which  also  drives  the  lath  and  picket  mill. 
The  small  semi-portable  is  now  very  available  to 
drive  the  tubular  well,  run  feed-mills,  churns,  chop- 
ping machines,  pump  water,  and  a  thousand  other 
duties  constantly  rising  before  the  face  of  the  agri- 
culturist. What  is  more,  their  use  is  Imperative, 
and  not  of  volition.  Need  being  the  incentive,  the 
engine  is  bought  with  the  comforting  assurance 
that  "It  will  almost  take  care  of  itself.  Keep  plenty 
of  water  In  the  boiler  and  fire  enough  to  keep  the 
steam  up,  plenty  of  oil,  and  that  is  all  there  is  of 
it." 

A  boy  is  given  charge  of  it.  The  boiler,  being 
new  and  tough,  stands  the  abuse  well,  and  before 
many  weeks  the  boy  "knows  how  to  run  an  engine 
as  well  as  any  one,"  and  with  this  extensive  prac- 
tice and  uniform  success  to  recommend  him,  gets  a 
more  responsible  position,  with  a  steam  plant,  per- 
haps not  so  new,  but  his  past  luck,  in  the  minds  of 
the  owners,  insures  safety;  and  with  no  new  reck- 
lessness— only  too  much  flre,  too  little  water — an 
explosion  is  the  usual  result. 

The  loss  of  property  is  of  little  importance  com- 
pared with  the  loss  of  life  or  the  maiming  of  the  in- 
nocent victims  of — what?  Ignorance,  criminal  ne- 
glect on  the  part  of  the  Legislature  in  not  giving  us 
a  law  requiring  evidence  of  the  ability  of  the  man 
in  charge,  or  rapacity  of  the  manufacturer?  Let  the 
guilty  ones  answer. 

A  person  who  is  to  take  charge  of  a  boiler  should 
make  himself  familiar  with  all  the  needs  or  defects 
of  it.  In  the  first  place  its  strength  should  be 
known,  and  this  is  best  found  by  a  force  pump, 
warm  water— cold  water  pressure  is  injurious — and 
a  test  gauge,  or  a  steam  gauge  known  to  be  correct, 
and  the  test  made  at  least  20  per  cent,  greater  than 
the  maximum  steam  pressure  to  be  used.  Knowing 
the  boiler  to  be  strong  enough,  the  next  step  is  to 
examine  the  pump,  which  should  be  in  perfect 
working  order.  Having  absolute  evidence  that  the 
pump  can  supply,  the  business  of  supplying  is 
a  mere  matter  of  routine,  but  a  pump  that  will 
sometimes  work  and  sometimes  will  not,  is  eligible 
for  the  most  rigid  and  instantaneous  examination. 
It  may  fail  when  its  work  is  most  important. 
Granted  motion  to  the  piston  or  plunger,  a  pump 
fails  because  it  leaks.  There  can  be  no  other  rea- 
son,  and  the  leak  should  be  found  and  repaired. 
Leaky  valves  are  common  and  should  be  ground. 
Leaky  pistons  are  not  so  common,  but  sometimes 
occur.  Kepairing  is  the  remedy.  Leaky  plungers 
are  common.  They  need  returning.  The  rod  must 
be  straight  as  far  as  in  contact  with  the  packing. 
The  packing  around  the  plungers  is  sometimes  ne- 
glected too  long,  gets  filled  with  dirt  and  sediment, 
and  hardens  and  scores  an  otherwise  perfect  rod, 
and  BO  leak. 

The  stufflng-box  should  have  a  generous  allow- 
ance of  hemp-not  drawn  tightly  aro  ind  the  rod,but 
the  box  well  filled,  and  the  gland  screwed  down 
tight  enough  to  prevent  a  leak.  Too  tight  only 
ruins  the  elasticity  of  the  packing,  and  causes  un- 
due friction.  It  is  usually  the  source  of  exasperat. 
Ing  leaks.  It  is  usually  made  up  of  poor-fitted  nip- 
ples, elbows,  couplings,  and  to  complete  the  train 
of  evils,  a  globe  valve  without  any  gland,  and  poor- 
ly packed.  Freezing  weather  often  opens  the  weld 
at  the  top  of  the  water,  or  in  some  water -pocket  not 
properly  drained.  Any  of  these  causes  will  destroy 
the  efficiency  of  a  pump,  and  are  so  known  to  exist 
— effectiveness  is  wanting.     A  leak  on  the  delivery 
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side  of  a  pump  is  invariably  visible,  the  water 
spurting  at  every  stroke. 

Leaks  affect  injectors  the  same  as  pumps,  and  in 
addition,  the  accumulation  of  lime  and  other  min- 
eral deposits  in  the  jets  stop  the  free  flow  of  water. 
The  heat  of  the  steam  is  usually  the  cause  of  the  de- 
posits, and  where  this  is  excessive  it  would  be  well 
to  discard  the  injector  and  feed  with  the  pump.  In 
many  small  industries  it  is  impracticable  to  use  a 
feed-water  heater  and  purifier,  but  when  this  is  not 
so  it  will  be  found  a  great  aid,  for  one  of  the  most 
important  cares  of  an  engineer  is  to  keep  the  boiler 
clean.  No  scale  should  be  permitted  to  collect. 
Mud  should  be  allowed  no  place  in  a  boiler.  The 
writer  has  seen  the  sheets  in  the  water  leg  of  a  loco- 
motive type  of  a  boiler  sprung  half  an  Inch  between 
stay  bolts  six  inches  apart,  from  accumulation  of 
scale  lodging  and  burning  fast  there. 

There  are  many  compounds  in  the  market  that 
are  recommended  for  dissolving  scale.  They  should 
be  used  with  care.  Some  are  strong  enough  to 
•'dissolve  the  boiler." 

Of  the  many  other  duties  relative  to  the  care  of 
boilers,  some  further  reference  will  be  made  in  sub- 
sequent papers,  the  aim  being  to  furnish  the  novice 
with  the  necessary  information  to  prevent  his  too 
ready  acquaintance  with  the  Great  Mystery. 


THE  NERACHER  AUTOMATIC  FIRE  SPRINK^ 
LER. 


We  note  with  pleasure  that  quite  a  number  of 
large  woodworking  firms,  among  hosts  of  other 
manufacturing  concerns  and  large  business  houses, 
have  contracted  with  the  Neracher  Sprinkler  Com- 
pany for  the  equipment  of  their  properities  with 
automatic  sprinklers.  The  day  was  when  it  was 
generally  doubted  that  any  device  could  be  so  con- 
structed and  arranged  witliin  buildings  as  to  make 
successful  use  of  flre  as  an  agent  against  its  own 
destructive  force.  The  extinguishment  of  over 
2,000  flres  in  the  last  ten  years,  and  the  action  being 
taken  by  the  managers  of  some  of  the  larger  insur- 
ance  companies  to  secure  and  retain  upon  their 
books  risks  standardly  equipped  with  automatic 
sprinkler  has  awakend  fresh  interest  in  the  minds 
of  leading  manufacturers  ana  business  men  in  the 
country  to  the  question  of  protection  against  flre. 
In  some  localities  it  would  be  needless  to  furnish 
any  information  as  to  their  workings,  but  in  other 
localities  the  lack  of  information  is  something  to  be 
wondered  at.  We  presume  this  can  be  partly  ac- 
counted for  from  the  fact  that  local  insurance 
agents  are  interested.as  a  rule,in  preventing  a  wide- 
spread knowledge  of  their  use  and  efaciency.  To 
them  automatic  sprinklers  means  reduced  premiums 
and  loss  of  commissions,  aud  their  interests  are 
best  conserved  in  high  rates  and  ingnorance  on  the 
part  of  the  insuring  public.  For  the  benefit  of  such 
of  our  readers  as  may  never  have  seen  an  automatic 
sprinkler  and  do  not  understand  its  workings,  we 
illustrate  one  that  is  rapidly  taking  the  lead  of  its 
competitors  in  the  East  as  well  as  in  the  West. 

While  other  sprinklers  have  failed  when  placed 
in  contact  with  corrosive  vapor  and  dust  accumula- 
tions, the  Neracher  sprinkler  is  so  constructed  as  to 
render  it  safe  and  certain  of  working  with  all  the 
causes  against  it  that  have  forced  otner  sprinklers 
out  of  the  market  after  a  brief  patronage.  It  was 
invented  and  placed  upon  the  market  In  1882,  and 
has,  therefore,  been  in  use  long  enough  to  have 
had  its  defects  discovered  if  it  had  them,  but  it  has 
grown  in  favor  as  its  age  increased.  In  addition  to 
its  being  proof  against  corrosive  acids  and  dust  ac- 
cumulations, it  combines  strength  and  sensitive- 
ness not  shown  in  any  of  its  competitors,  and  is, 
therefore,  less  liable  to  leakage  from  water  hammer 
or  high  pressure  of  water  in  the  pipes.  The  Ner- 
acher Company,  and  their  agents,  express  willing- 
ness to  place  their  sprinklers  under  2000  pound 
pressure,  and  claims  for  it  much  quicker  action 
under  the  same  degree  of  heat  than  can  be  found  in 
any  other  sprinkler.  These  are  important  features 
as  minutes  and  even  seconds  count  for  money  In 
the  extinguishment  of  flres,  as  does  also  its  strength 
where  thousands  of  dollars  of  water  damage  may 
be  experienced  in  a  short  time  by  the  breaking  of  a 
sprinkler. 

In  Fig.  1  is  shown  this  sprinkler  as  it  stands  up- 
rightly in  pipes  suspended  from  the  ceiling  or  the 
joists  of  the  floor.   It  differs  from  all  others  in  use 


in  a  method  by  which  the  valre  Is  neld  to  it»  seat 

by  means  of  several  parts  forming  a  pair  of  toggle 
arms;  the  valve  is  thus  held  to  its  seat  by  means  of 
a  relatively  slight  stress  exterted  by  the  link.  In  the 
act  of  opening  none  of  the  moving  parts  slide  upon 
each  other,  and  they  are  therefore  not  susceptible 
to  interference  by  exposure  or  corrosion. 

Fig.  2  shows  the  sprinkler  as  it  stands  after  heat 
— 150  degrees  Fahrenheit — has  caused  the  link 
holding  the  toggle  arms  together  at  the  top  to  sep- 
arate, thus  releasing  the  valve  from  the  mouth  of 

the  sprinkler  and 
permitting  the 
water  to  strike  the 
ragged  convexed 
shaped  deflector 
above  and  thrown 
upwardly  and  out- 
wardly over  the 
fire  in  a  shower. 
Links  made  to  fuse 
at  different  degrees 
of  heat  are  provid- 
ed so  that  If  a  150 
degree  link  Is  too 
sensitive,  as  in  dry 
links,  over  boilers 
or  adjacent  to 
steam  pipes,  a  har- 
der link  is  substi- 
tuted. To  prevent 
unnecessary  water 
damage,  alarm 
gongs  and  electric 
batteries  are  fur- 
nished with  every 
equipment,  and 
the  breaking  of  a 
single  sprinkler 
instantly  sounds 
the  alarm  and 
gives  notice  to  the 
watchman  that  a  flre  is  In  progress  or  has  been 
started  in  the  building.  It  is  claimed  that  watch- 
man seldom  see  the  flre,  as  it  has  been  extinguished 
before  he  flnds  it,  and  his  duty  consists  In  breaking 
the  seal,  closing  the  valve  and  replacing  the  broken 
sprinkler  with  a  new  one  and  again  turning  on  the 
water. 

In  buildings  not  artificially  heated  so  as  to  pre- 
vent freezing  of  water  in  the  pipes  what  are  known 
as  dry  systems  are  provided,  which  means  that  In- 
stead of  the  pipes 
being  filled  with 
water  they  are  tho- 
roughly drained  of 
water  and  air  for- 
ced into  the  pipes 
by  compressed 
pumps.  At  the 
base  of  the  riser 
pipes,  or  at  the 
point  where  the 
main  supply  pipe 
enters  the  build- 
ing, an  automatic 
air  valve  is  placed 
in  position.  This 
valve  Is  so  con- 
structed that  from 
ten  to  fifteen 
pounds  of  air  In 
the  pipes  Is  snfQ- 
olent  to  hold  back 
any  number  of 
pounds  water  pres- 
sure. The  mom- 
ent a  sprinkler 
breaks  the  reduc- 
the  pipes  releases 
and  water  enters 
the  mentlon- 
In- 


FiG.  1. — Speinkler  Closed. 


Fig.  2. — Speinkler  Open. 


tion  of  air  pressure  occuring  in 
the  air  valve  from  its  seat 
in  less  time  than  is  required  to  read 
ing  of  it.  So  important  has  this  branch  of  the 
surance  business  become  that  syndicates  of  leading 
companies  have  been  formed  and  expert  sprinkler 
and  pipe  men  employed  so  look  alter  sprinkled 
risk.  Scales  have  been  adopted  so  as  to  properly  pro- 
portion the  sizes  of  pipes  to  the  number  of  sprink- 
lers to  be  supplied.  Methods  of  hanging,  drainage 
and  styles  of  fittings  and  valves  used  are  closely 
looked  after,  and  every  precaution  taken  to  pre- 
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vent  accident  to  the  equiment  and  property 
through  closing  of  valve  or  other  causes. 

To  prevent  the  reputation  of  their  sprinkler  being 
damaged  by  inexperienced  workmen  or  those  not 
familiar  with  requirements  of  insurance  companies, 
the  Neracher  Sprinkler  Company  roluse  to  place 
their  sprinkler  in  the  hands  of  local  dealers  or  pipe 
fitting  Arms,  but  send  their  own  men  to  plan  and 
execute  the  work,  guaranteeing  its  acceptance  by 
insurance  companies.  Their  works,  at  Warren,  O., 
— a  view  of  which  is  given  herewith — are  tbe  largest 
and  best  of  the  kind  in  the  country,  and  they  are 
constantly  adding  new  and  espensivc  ni;icljmery  to 
keep  up  with  their  rush  of  orders. 

To  show  why  syndicates  are  forming  among  in- 
surance companies  to  secure  the  class  of  risks 
equipped  with  automatic  sprinklers,  we  quote  from 
a  report  made  last  March  by  a  New  York  company 
making  a  specialty  of  insuring  property  only  that 
is  equipped  with  standard  pprinklers.  They  report 
a  loss  of  31  per  cent,  of  their  premium  receipts, 
while  the  ninety  odd  companies  doing  a  business 
in  that  State,  as  shown  by  the  Insurance  Commis- 
sioner's report,  was  663  per  cent.  If  automatic 
sprinklers  can  continue  to  even  approximate  four 
times  the  amount  of  this  showing,  and  general  busi- 
ness men  give  them  the  patronage  that  is  their  due.is 
it  not  reasonable  to  .suppose  that  the  end  of  high 
rates  of  insurance  and  an  annual  loss  of  from  one 
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hundred  to  one  hundred  and  twenty  millions  of 
dollars  is  not  in  the  far  future?  It  means,  too, 
that  the  whole  method  of  transacting  the  insurance 
business  of  the  country  must  be  changed  from  a 
commission  to  a  salary  basis  and  the  incompetent 
and  dishonest  agent  becomes  a  thing  of  the  past.— 
St.  Loiiia  Lumberman. 

Further  information  (circulars,  etc  )  may  be  ob- 
tained from  the  home  office— at  Warren,  O.;  also 
from  A.  F.  Carpenter,  General  Southwestern  Agent, 
room  13,  Laclede  building,  St.  Louis,  Mo.,  or  from 
H.  W.  Bracket,  Mailers  building,  Chicago. 


LARGEST   TUG    IN    THE  COUNTRY. 


The  tug  Fearless,  the  property  of  John  D.  Spreck- 
el8  <t  Bros.,  which  was  launched  at  the  Union  iron 
works,  San  Francisco,  recently,  measures  153  feet 
ov.  r  all,  14.5  feet  between  perpendiculars,  twenty- 
six  feet  beam  and  sixteen  feet  depth  of  hold.  Steel 
is  used  in  the  construction  throughout,  and  the 
houses  and  cabins  are  finished  in  the  costliest  of 
hard  woods.    The  registered  tonnage  is  365.  All 
that  remains  to  complete  the  largest  tugboat  in  the 
Union  is  to  put  in  the  engines,  which  have  also 
been  constructed  at  the  Union  works.     These  en- 
gines are  triple  expansion,  with  a  thirty-six-inch 
stroke.    There  are  two  cylindrical  boilers,  with  a 
steam  pressure  of  165  pounds.    The  capacity  of  the 
engines  Is  over  1,000  horse-power,  and  will  develop 
s  speed  of  between  fifteen  and  sixteen  knots  an 
honr.    The  rails  and  decks  are  also  of  steel,  the  lat- 
ter covered  by  teak.     An  innovation  in  tugboats  is 
the  owner  s  cabin,  and  it  is  a  gem  of  the  builder's 
art.    The  Fearless  will  be  ready  for  service  about 
the  first  of  the  year.     When  completed  she  will 
have  cost  $175,000.    She  will  carry  a  special  fire 
pump  in  addition  to  the  latest  and  best  marine  fire 
apparatus.  She  will  have  in  her  bow  what  is  known 
as  a  monitor  no/zle,  which  can  be  pointed  in  any 
direction.    In  the  event  of  a  fire  in  a  ship  the  Fear- 
less will  be  able  to  approach  her,  bow  on  and  let 
the  monitor  pour  in  a  hlream  of  water  of  great  size. 
The  Fearless  is  also  fllfed  with  one  of  the  finest  of 
search  lights,  equal  In  power  to  those  of  the  cruiser 
Han  Francisco. 


.  [Cof-yrisrht.) 

LOCALIZATION  AND  REMEDY  OFTROUBLES 
IN  DYNAMOS  AND  MOTORS. -VII I . 

By  rEor.rBANci.s  B. Crocker  and  Dr.  S.  S.  Wheeler. 

Cotilhuied  from  Page  iq7. 

VIII.— DYNAMO  FAILS  TO  GENERATE. 
Tbis  class  of  troubles  is,  of  course,  confined  to 
dynamos  and  corresponds  son  ewhat  to  the  previ- 
ous class  for  motors.  This  trouble  is  almost  always 
cuist  d  by  the  inability  of  the  machine  to  sufficient- 
ly '  excite"  or  "build  up'"  its  own  field  magnetism. 
The  starling  of  a  dynamo  requires  a  certain  amount 
ot  re  idual  n  agnetisn>,  which  must  be  increased  to 
foil  sti-rngtL  by  the  cuiicnt  generated  in  the  ma- 
chine itself. 

1st  Cause. — Reversed  rtsidual  magnetism,  due  to 
(a)  reversed  current  through  field  coils,  (h)  reversed 
connections,  (c)  earth's  iliagnetism,  (d)  proximity  of 
another  dynamo,  (e)  brushes  not  in  an  effective  po- 
sition. 

Symptom. — Little  or  no  magnetic  attraction  when 
pole-pieces  are  tested  with  piece  of  iron. 

Magnetism  weaker  when  machine  is  running  and 
field  circuit  is  closed  than  when  machine  is  stopped 
or  field  'open,  because  current  generated  tends  to 
build  down,  as  it  were,  or  neutralize  the  magnetism. 

EEMEDY. — Send  a  magnetizing  current  from 
another  machine  or  battery  through  field  coils,  then 
start  and  try  machine;  if  this  fails,  apply  the  cur- 
rent in  the  opposite  direction  and  try  machine 
again. 

Reverse  field  and  armature  with  respect  to  each 
other,  i.  e,.  reverse  connections  of  either  one  or 
shift  brushes. 


•2nd  C.\use. —  Too  weak  residual  magnetism.  Symp- 
toms and  remedies  of  this  trouble  are  substantially 
the  same  as  in  the  previous  case,  but  the  attraction 
for  a  piece  of  iron  is  even  weaker — in  fact,  practi- 
cally nothing. 


3rd  Cause. — Short  circuit  in  the  machine  or  e.vter- 
nal  circuit. 

This  applies  to  a  shunt-wound  machine,  and  has 
the  effect  of  preventing  the  voltage  and  the  field 
magnetism  from  binding  up. 

Symptom. — Magnetism  weak,  but  still  quite  per- 
ceptible. 

REMEDY. — If  short  circuit  is  in  the  external  cir- 
cuit the  opening  of  the  latter  will  allow  the  dynamo 
to  buiid  up  and  generate  full  voltage.  If  the  short 
circuit  is  within  the  machine,  it  should  be  found  by 
careful  inspection  or  testing.  In  either  of  these 
cases  do  not  connect  the  external  circuit  till  short 
circuit  is  found  and  corrected. 

A  slight  short  circuit,  such  as  that  caused  by  a 
defective  lamp  socket  or  copper  dust  on  the  com- 
mutator, may  prevent  magnetism  from  building  up. 


4th  Cause. — Field  coils  opposed  to  each  other. 

Symptom. — If  pole -pieces  are  approached  with  a 
compass  or  other  freely  suspended  magnet,  they 
both  attract  the  same  end  of  the  magnet,  showing 
them  both  to  be  of  the  same,  instead  of  opposite 
polarity. 

For  similar  reasons  the  pole -pieces  are  quite 
strongly  magnetic  when  tested  separately  with  a 
piece  of  iron,  but  show  less  attraction  when  the 
same  piece  of  iron  is  applied  to  both  pole-pieces  at 
once,  whereas  the  attraction  should  be  much 
stronger.  In  multipolar  machines  these  tests 
should  be  applied  to  consecutive  pole-pieces. 

REMEDY. — Reverse  the  connections  of  one  of  the 
coils,  so  that  the  polarity  of  the  pole-pieces  is  oppo- 
site and  not  the  same. 


5th  Cause. —  Open  circuit. 

(a)  Broken  wire  or  faulty  connection  in  machine, 
(b)  brushes  not  in  contact  with  commutator,  (c 
safety  fuse  melted  or  absent,  [d)  switch  open,  (c) 
external  circuit  open. 

Symptom.— Jl  the  trouble  is  merely  due  to  the 
switch  or  external  circuit  being  open,  the  magnet- 
ism will  be  at  full  strength,  and  the  machine  itself 
may  be  working  perfectly,  but  if  the  trouble  is  in 
the  machine,  the  field  magnetism  will  probably  be 
very  weak. 


REMEDY.— Make  very  careful  examination  for 
opening  in  circuit;  if  not  found,  test  separately  the 
field  coils,  armature,  etc..  for  continuity  with  mag- 
neto or  cell  of  battery  and  electric  bell.  (See  In- 
structions for  Testing.) 

CONCLUSION. 

It  is  obviously  difficult,  if  not  impossible,  in  the 
treatment  of  dynamo  and  motor  troubles  to  give 
complete  directions  for  locating  or  identifying  all 
the  various  troubles,  but  in  most  of  the  cases  this 
will  be  found  possible;  and  moreover  it  Is  a  fact 
that  a  mere  list  of  these  troubles,  particularly  if  It 
is  systematically  arranged,  is  of  the  greatest  help 
in  overeoming  these  difficulties.  It  is  in  the  prompt- 
ness and  intelligence  with  which  such  troubles  are 
dealt  with  that  the  ability  or  inability  of  a  man  is 
most  clearly  shown. 


THE  STANLEY  BOILER 

A  new  type  boiler  has  been  designed  by  Mr.  H.  B. 
Buckland,  C.  E.  of  Baltic  Chambers,  Newcastle-on- 
Tyne,  (Eng.)  who  has  had  considerable  experience 
in  boiler  construction,  and  has  long  been  impressed 
with  the  excessive  weight  of,  and  space  occuiJied  by, 
ordinary  marine  and  land  boilers.  The  idea  occurred 
to  him  to  make  boilers  spherical  instead  of  cylindri- 
cal, and  the  outcome  was  the  Stanley  boiler.  Mr. 
Buckland  holds  this  boiler  can  be  utilished  for  both 
land  and  marine  purposes,  and  put  to  almost  any 
pressure  without  using  the  very  heavy  plates  that 
are  necessary  for  a  cylindrical  boiler.  The  Stanley 
is  comprised  of  two  separate  parts,  a  furnace  and  a 
boiler.  The  furnace  is  a  cylindrical  water  chamber, 
with  one  or  more  fire  doors,  and  into  which  all  the 
feed  water  passes  from  the  pump,  and  is  fitted  with 
a  grate.  The  boiler  is  a  spherical  shell  truncated 
at  the  bottom,  with  a  plate  riveted  in  convexly. 
This  plate  forms  the  bottom  of  the  boiler  and  the 
top  of  the  furnace,  though  not  attached  to  the  latter 
in  any  way.  To  this  plate  can  be  attached  one  or 
more  combustion  chambers,  according  to  the  size 
of  the  boiler.  These  chambers  are  made  partly 
spherical,  and  concentric  with  the  shell,  and  are 
open  to  the  fiames  at  the  bottom,  and  connected  to 
the  shell  by  means  of  a  number  of  smoke  tubes  con- 
necting the  bottom  plates  and  the  shell  there  is  a 
number  of  large  diameter  tubes.  The  shell 
of  the  boiler  is  encircled  by  a  smoke-box 
which  can  be  made  either  entirely  circumferen- 
tial or  separate  boxes  and  uptakes  to  each  combus- 
tion chamber.  In  this  case  the  upper  portion  above 
the  centreline  is  made  continuous,  a  diaphragm 
dividing  it  from  the  lower  boxes,  which  are  made 
one  to  each  combustion  chamber.  The  space  be- 
tween the  boxes  is  lelt  open  to  the  shell  to  get  the 
various  fittings  attached  to  the  boiler,  and  from  any 
part  of  the  upper  box  the  uptake  leads  the  smoke 
to  the  funnel. 

By  this  arrangement  the  fiame  and  gases  are 
broken  up  on  leaving  the  fire  and  those  from  the 
outside  diameter  pass  through  the  large  tubes  into 
the  lower  smoke-boxes,  return  through  the  small 
tubes  into  the  combustion  chambers,  commingle 
with  the  flames  and  gases  arising  direct  into  the 
combustion  chambers,  thus  increasing  the  combus- 
tion, and  out  through  the  tops  rows  of  tubes  into 
the  upper  smoke- box  and  round  to  the  funnel  But 
to  increase  the  combustion  of  gases  and  smoke  Mr. 
Buckland  has  attached  branches  into  thiee  of  the 
lower  tubes  in  each  nest,  bringing  the  ends  through 
the  bottom  of  the  smoke-box  and  fitted  them  with 
a  shutter-valve,  so  as  to  admit  warmed  air  into  the 
chambers  in  between  the  two  flows  of  gases.  It  is 
stated  that  this  method  with  one  of  the  most  smoky 
coals  has  kept  the  discharge  of  smoke  from  the  fun- 
nel very  light  coloured.  The  shell  is  fitted  with  a 
dome  to  increase  the  necessarily  small  steam  space. 
The  boiler  is  attached  to  the  furnace  by  means  of 
angle  and  plate  brackets,  by  which  means  the  boil- 
er can  be  supported,  and  the  furnace  withdrawn  for 
repairs.  They  are  otherwise  cannected  by  the  feed 
pipes,  as  all  water  goes  into  the  furnace  first,  and  is 
heated  up  to  about  boiling  point  before  it  passes 
through  these  pipes  into  the  boiler  proper,  there- 
fore nearly  all  the  worst  strains  that  take  place  in  a 
boiler  will  do  so  in  the  furnace,  which  can  easily 
and  cheaply  be  renewed,  and  the  boiler  should  thus 
have  a  prolonged  life. 
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Free  packing,  that  is  a  recipe  for  "a  cheap  and 
very  durable  packing,"  is  given  free  by  Mr.  L.  I. 
Hall,  in  our  Correspondence  columns  this  week. 
For  our  next  number  we  are  promised  the  descrip- 
tion of  a  new  tool  (on  which  there  is  no  patent)  for 
holding  the  crank  end  of  a  line  when  lining  up  an 
engine.  It  is  the  i  invention  of  a  well-known  and 
highly  respected  Supreme  Council  official  of  the  A. 
0.  of  S.  E.  The  description  will  be  given  (free)  so 
that  every  one  who  wishes  to  do  so  may  make  this 
useful  tool  for  himself. 


Electrical  engineers  have  taken  greatinterest  in 
the  series  of  articles  which  we  have  had  the  privilege 
of  publishing,  by  Prof.  Crocker  and  Dr.  Wheeler, 
of  the  Crocker-Wheeler  Electric  Motor  Co.  They 
know  whereof  they  speak  when  they  treat  of  dyn- 
amos and  motors.  These  articles,  entitled  "Local- 
ization and  Remedy  of  Troubles  in  Dynamos  and 
Motors,"  the  last  of  which  appears  m  this  issue, 
were  first  published  in  the  Electrical  Engineer  (of 
New  York),  and  they  have  appeared  in  no  other 
paper  except  The  American  Engineer,  as  far  as  we 
know.  They  are  copyrighted,  and  cannot  be  re- 
produced without  the  consent  of  the  authors. 


Mince  pies  are  made  in  different  ways.  Those 
who  .have  tried  the  way  detailed  in  our  Women's 
Department  this  week  say  that  this  plan  beats  any 
other  a  long  way,  "The  head  of  the  household" 
who  furnishes  these  useful  instructions  is  as  well 
posted  concerning  the  peculiarities  of  boiling  water 
as  the  most  intelligent  engineer  concerning  steam, 
and  also  knows  the  law  governing  time  and  quanti- 
ties (compounding  mince  pie  ingredients)  as 
thoroughly  as  the  steel  maker  knows  (from  the 
color  of  the  fluid)  when  to  pour  out  the  hot  metal. 
There  is  also  a  best  way  to  make  even  the  crust  for 
a  mince  pie. 


WEIGHT   OF  WATER. 


In  this  issue  we  have  the  pleasure  of  presenting  a 
table,  prepared  by  Mr.  Jeremiah  L3ahey,  Jr.,  show- 
ing the  weight  of  a  gallon  of  distilled  water,  at  va- 
rious temperatures.  In  our  issue  lor  August  15  last 
we  published  a  similar  table,  by  the  same  author, 
showing  the  weight  of  a  gallon  of  spring  water 
(filtered).  Mr.  Leahey  has  obtained  copyrights 
thereon  as  author. 

As  may  be  observed,  there  are  three  kinds  of  gal- 
lons— the  United  States,  the  New  York,  and  the  Im- 
perial. Distilled  water  (as  might  be  expected)  is 
lighter  tLan  filtered  spring  water.  And  all  water 
becomes  lighter  the  hotter  it  is. 


ORDER  OF  AMERICAN  STEAM  ENGINEERS. 

A  local  paper  says:  The  fraternal  engineers  of 
Multnomah  council,  No.  1,  A.  0.  S.  E.,  will  give  an 
open  meeting  next  Wednesday  evening  at  their  hall, 
corner  Second  and  Yamhill  streets.  This  mechanical 
order,  which  consists  only  of  the  engineers,  elec- 
tricians and  builders  of  power  plants,  will  make  it 
a  special  feature  of  the  evening  to  invite  the  archi- 
tects of  the  city  and  all  those  who  are  contemplat- 
ing putting  in  steam  power  or  electric  plants  or 
pumping  machinery,  as  there  will  be  several  sub- 
jects brought  before  the  council  for  open  discussion 
of  a  very  interesting  nature,  which  will  be  highly 
entertaining  to  those  of  a  mechanical  mind.  Seats 
free.  Everybody  invited,  and  especially  those  deal- 
ing in  machinery  supplies. 

This  fraternal  council  may  be  considered  one  of 
tho  e  orders  of  an  honored  merit.  It  takes  care  of 
the  dead,  cares  for  the  widows  and  orphans  of  de- 
ceased brothers  and  cares  for  the  sick,  and,  above 
all,  is  bitterly  down  on  strikes  or  anything  that  will 
depreciate  the  business  of  its  employers — purely  an 
American  institution. 


A    DAMAGED  ENGINEER. 

The  Illinois  Central  Railroad  Company  is  being 
sued  m  the  Circuit  Court,  Chicago,  for  $75,000  dam- 
ages by  Edward  E.  Barker,  who  has  been  an  engi- 
neer for  the  company  for  twenty-five  years.  Nov. 
22,  1890,  he  had  his  collar  bone  broken,  his  right 
arm  disabled,  and  his  left  leg  taken  off  in  a  collision 
near  Kankakee.  The  accident  is  said  to  have  been 
caused  by  a  defective  and  misplaced  switch.  Mr. 
Barker  is  a  man  of  family.  We  hope  he  will  get  a 
sub.stantial  compensation. 


DANCING  ENGINEERS. 


On  Thanksgiving  eve  (Nov.  25)  the  10th  annual 
ball  of  the  Chicago  Association  of  Stationary  Engi- 
neers, No.  1  of  Illinois,  was  held  at  the  Second 
Regiment  Armory.  There  was  excellent  music,  en- 
joyed by  a  large  attendance.  The  dancing  was  tip- 
top, all  enjoyed  themselves,  and  a  handsome  sum 
was  realized. 


PoBTiiAND,  Ore.,  has  a  healthy  atmosphere,  it 
seems.  At  all  events,  the  engineers  are  clear-head- 
ed and  intelligent,  as  set  forth  by  "One  of  the  Boys" 
in  our  Correspondence  department  this  week;  and 
Multnomah  Council  is  one  of  the  most  promising  in 
the  A.  O.  of  S.  E.  Although  Oregon  is  a  young 
State,  and  Portland  but  a  very  modern  city,  the 
engineers  are  no  novices,  but  men  of  great  experi- 


W.  A.  Alexander  and  Louis  Gelder,  representing 
the  insurance  associations  of  Chicago  have  asked 
for  space  50x100  feet,  to  construct  a  building  at 
the  World's  Fair  to  constitute  an  exhibit  of 
the  most  improved  methods  of  fireproof  con- 
struction and  the  appliances  used  in  saving  goods 
from  burning  buildings.  The  building,  it  is  urged, 
can  be  occupied  by  a  salvage  corps  during  the 
Fair. 


PERILS  OF  LOCOMOTIVE  ENGINEERS. 

Thomas  W.  Major  was  pinned  down  to  his  engine 
for  thirteen  hours  with  only  his  head  above  wate  r 
According  to  the  Seattle  Post -Intelligencer,  a,  special 
coal  train  on  the  Columbia  and  Puget  Sound  rail- 
road, coming  from  Cedar  Mountain  at  1  o'clock  in 
the  morning,  was  thrown  from  the  track  by  a  cow 
near  Elliott  and  the  engine  and  eight  cars  were 
dumped  into  Cedar  River.    Thomas  W.  Major,  the 
engineer,  stuck  to  his  post  and  was  carried  down 
with  the  wreck  into  the  water.    The  river  is  a  cold 
mountain  stream,  and  it  was  swelled  considerably 
by  recent  rains.    The  cab  had  turned  over  on  its 
side,  and  Major's  feet  had  become  wedged  into  the 
iron  work  around  the  throttle,  and  he  was  almost 
submerged  into  the  cold  water.     To  add  to  his 
awful  situation  the  steam  from  some  broken  pipe 
was  escaping  and  threatened  to  scald  the  unfortun- 
ate man.    All  the  lights  had  gone  out  in  the  crash, 
and  it  was  at  first  difficult  to  get  at  the  engineer. 
Finally  one  of  the  men  found  a  scoop  shovel  and 
got  down  and  held  it  in  front  of  Major's  face  to 
shield  him  from  the  scalding  steam.  Another  found 
a  way  in,  and  by  standing  in  the  water  he  was  able 
to  hold  the  engineer's  head  out  of  water  and  bathed 
the  already  scalded  face.    It  was  found  impossible 
to  pull  him  out.    By  reaching  down  in  the  water 
the  fireman  succeeded  in  getting  at  the  valve  which 
allowed  the  steam  to  be  blown  oft,  and  that  danger 
was  averted.  One  of  the  brakemen  ran  up  the  track 
to  Denton,  three  miles  away,  and  telegraphed  the 
fact  of  the  wreck  to  Seattle.    A  wrecking-train  was 
immediately  made  up  and  arrived  at  the  scene  at 
4:30  o'clock.  Major  had  been  in  the  water  for  nearly 
four  hours  and  there  was  still  no  way  to  get  him 
out.    He  was  in  such  terrible  pains  at  times  that  he 
would  beg  his  companions  to  put  an  end  to  his  suf- 
fering by  killing  him.    They  gave  him  every  stim- 
ulant that  could  be  had,  but  he  frequently  became 
unconscious.    It  was  impossible  to  lift  the  engine 
and  the  wrecking  crew  put  in  its  energies  upon 
breaking  the  throttle  lever  and  the  circular  piece 
of  steel  that  held  the  engineer's  feet.    Long  cold- 
chisels  were  brought,  and  while  one  man  would 
hold  the  end  of  one  under  water,  the  other  would 
strike.    The  chisel  would  rebound,  and  it  would  re- 
quire a  long  time  to  find  the  same  place  again.  It 
was  only  after  thirteen  hours  of  incessant  work  that 
the  engineer  was  liberated  from  his  terrible  posi- 
tion.   He  was  placed  on  cushions  and  brought  to 
Seattle  immediately.     An  examination  disclosed 
that  the  left  leg  was  broken  half  way  between  the 
knee  and  the  foot,  and  both  ankles  were  frighfuUy 
bruised.    It  is  thought  that  he  will  recover. 

A  telegram  from  Jacksonville,  111.,  Nov.  22,  says: 
The  Jacksonville  Southeastern  suffered  another 
wreck  at  this  point  at  4  o'clock  this  morning,  result  - 
ing in  the  loss  of  one  life  and  damage  to  a  vast 
amount  of  property.  A.  W.  Beck  was  to  relieve  the 
engineer  bringing  in  the  Red  Express  from  Chicago 
bound  for  St.  Louis.  He  had  to  go  north  of  the  city 
a  mile  for  water,  and,  being  late,  he  rushed  into  the 
train  dispatcher's  office  and  asked  where  the  Red 
Express  was.  The  operator  in  charge  replied  four- 
teen minutes  late  out  of  Havana,  forty  miles  distant- 
Instead  of  losing  time,  however,  Charles  Hairgrove, 
the  engineer  of  the  Red  Express,  had  made  up  the 
time,  and,  owing  to  the  bad  condition  of  the  weath- 
er, neither  engineer  could  see  the  near  approach 
of  the  other.  Just  before  the  tank  was  reached, 
and  when  both  machines  were  under  full  headway, 
they  came  togetner.  Beck  and  his  fireman  jumped 
after  first  having  reversed  the  engine,  and  escaped 
injury.  Hairgrove  saw  the  danger  and  reversed 
and  applied  the  brakes.  In  this,  however,  he 
sacrificed  his  own  life,  as  he  had  not  time  to  jump 
and  was  crushed  between  the  engine  and  tender. 
He  died  at  9  o'clock.  His  fireman  escaped  injury 
by  jumping.  Both  engines  were  badly  wrecked. 
Two  or  three  cars  were  derailed,  and  for  six  or 
seven  hours  the  track  was  blockaded. 

A  correspondent  writes  as  follows:  Charles  Hair- 
grove, the  engineer  who  so  bravely  sacrificed  his 
own  life  to  save  the  passengers  on  his  train  on  the 
Jacksonville  and  Southeastern  railroad  Sunday, 
was  known  to  many  of  the  engineers  who  run  into 
Chicago  over  the  Santa  Fe  road.  Engineer  Dawson 
of  No.  486  was  seen  at  the  roundhouse  on  Monday 
and  he  said:   "I  have  frequently  met  Hairgrove  at 
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Eureka.  He  vras  a  quiet -looking  fellow  of  medium 
height.  We  had  not  much  time  for  talking  because 
he  used  to  take  away  the  train  that  I  would  bring 
down.  His  run  was  from  Eureka  to  Jacksonville, 
and  while  I  would  be  at  Eureka  he  would  be  on  the 
way  to  Jackson-yille.  On  the  other  hand  I  would 
be  here  or  on  the  way  here  while  he  was  resting  at 
Eureka.  Beck,  who  is  said  to  be  responsible  for 
the  unfortunate  affair,  took  the  train  from  Hair- 
grove  at  Jacksonville  and  ran  it  to  St.  Louis."  Mr. 
Dawson  said  he  used  to  hear  the  men  who  met 
Hail  grove  always  speak  well  of  him.  None  of  the 
men  could  tell  whether  the  engineer  has  left  a 
family.  He  could  have  saved  his  life,  it  is  claimed, 
by  following  the  example  of  his  fireman  and  jump- 
ing from  the  engine  when  he  saw  that  a  collison 
was  inevitable. 


A  report  from  Syracuse,  N.  Y.,  Nov.  22,  says:  The 
express  and  mail  train  which  left  here  to-night  ran 
into  a  freight  train  one  mile  east  of  Canostata.  The 
smash-up  blocked  aU  but  track  No.  4,  and  the 
wreck  took  fire,  burning  several  expresses  and 
freight  cars.  Engineer  Thomas  Park  of  this  city 
and  Fireman  Edward  Baird  were  seriously  but  not 
fatally  Injured. 


SHE  SATISFIED   THE   SOUND  PEOPLE. 


The  new  steamer  Flyer  arrived  in  Seattle  on  Sat- 
urday about  1  o'clock  and  was  given  an  ovation. 
As  she  entered  the  harbor  her  deep  whistle  was  re- 
sponded to  by  every  boat  and  mill  whistle  in  the 
bay.  The  crowds  cheered  and  cheered,  and  the 
confusion  of  sounds  was  almost  deafening.  She 
glided  by  her  wharf,  which  was  covered  with  peo- 
ple, and  rounded  the  harbor  amid  the  wildest  en- 
thusiasm. Her  offlcers  are  delighted  with  the  record 
she  made  in  coming  around,  both  as  to  time  and 
sea-worthiness.  She  made  the  run  from  the  Colum- 
bia river  to  Cape  Flattery  in  eight  hours  and  iifty- 
two  minutes  and  from  Port  Townsend  to  Seattle  in 
two  hours  and  eighteen  minutes.  This  was  no  test 
of  speed,  for  the  boat  was  not  in  trim  for  even  giv- 
ing a  fair  trial  of  her  speed.  Her  machinery  has 
worked  as  smooth  as  a  clock,  and  every  bearing 
runs  as  cool  as  though  she  had  been  running  for 
months.  Engineer  Devlin  is  greatly  pleased  with 
the  working  of  her  machinery.  He  says  that  she 
uses  about  one  cord  of  wood  per  hour.  Captain 
Graves  declares  that  she  is  the  best  sea  boat  he  was 
ever  in  in  his  life. 


"The  collection  and  disposal  of  sewage  and  the 
pollution  of  rivero"  was  the  subject  of  Mr.  John  T. 
Wood's  inaugural  address  on  taking  the  cnair  of 
president  of  the  Liverpool  Engineering  Society  re- 
recentiy.  He  stated  that  the  question  of  sewage 
disposal  broadly  lay  between  irrigation  and  pre- 
cipitation with  filtration,  and  the  first  essential  con- 
dition of  a  perfect  system  of  sewerage  for  any  cen- 
ter of  population  was  that  the  sewage  should  be  col- 
lected in  practically  water-tight  sewers  and  drains 
so  designed  as  to  size  and  gradients  that,  being 
self-cleansing,  they  would  admit  of  its  speedy  re- 
moval to  some  convenient  place  for  treatment.  He 
then  proceeded  to  point  out  the  difflculties  that  lay 
in  the  path  of  the  sanitary  engineer,  who  had  ad- 
vised the  treatment  of  a  certain  sewage  by  broad 
irrigation,  not  the  least  of  which,  he  said,  was  the 
difficulty  of  obtaining  a  sufficiently  large  area  of 
land  of  suitable  quality  in  such  a  position  and  of 
such  a  price  that  the  local  auttiority  would  be  jus- 
tified in  acquiring  it. 

Mr.  Woods  concluded  his  address  by  making  some 
remarks  upon  electrical  processes  of  purification, 
says  our  correspondent. 


WHO  WILL  BE  THE  WINNERS? 


Thk  A.vierican  Engineer  Publishing  Co.,  with 
the  view  of  bringing  up  the  circulation  of  the  paper 
to  fully  20,000  copies  each  issue,  offer  a  premium  of 
$40  to  the  one  who  will  send  in  the  greatest  number 
of  new  subscriptions,  $20  to  the  one  who  will  send 
the  second  greatest  number,  and  $10  to  the  one 
who  sends  the  third  greatest  number  of  new  sub- 
criptiODB,  by  January  1,  18U2. 

Montana's  World's  Fair  Commission  has  set  aside 
!Sl5,000  of  the  State's  appropriation  of  $50,000  for  the 
xuieot  the  women. 


ELECTRICAL  MORSE-POWEK. 


The  horse-power  of  a  dynamo  is  expressed  by 
what  used  to  be  known  as  volt  amperes,  divided  by 
the  constant  746,  that  is  to  say,  the  energy  repre- 
sented by  a  vol'-.,  multiplied  by  an  ampere,  is  one 
746th  of  a  horse-power.  This  constant  is  got  from 
the  fact  that  experiments  on  the  decomposition  of 
water,  etc.,  have  proved  that  the  horse-power  ex- 
pended in  sending  a  current  through  any  resistance 
is  1-746  part  of  the  current  in  amperes  multiplied 
by  the  electromotive  force  in  volts  impelling  that 
current.  To  find  the  horse-power  of  a  dynamo  it  is 
only  necessary  to  multiply  the  number  of  amperes 
by  the  volts,  and  divide  by  746.  Thus  a  given  dyna- 
mo produces,  tay,  200  amperes  at  a  pressure  of  350 
200X350 

volts,  then  =93.8  h.p.     It  matters  not  at  all 
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what  ratio  exists  between  the  volts  aud  the  amperes. 
We  may  augment  one  and  increase  the  other  as  we 
please.  Thus,  for  example,  we  might  have  a  single 
ampere  and  70,OoO  volts,  or  70,000  amperes  and  one 
volt.  The  expenditure  of  energy  would  still  be  the 
same,  viz.,  93.8  h.p.  When  an  engineer  sells  an  en- 
gine to  drive  a  dynamo,  he  can  always  ascertain  the 
power  exerted  by  his  engine  by  means  of  the  indi- 
cator. The  electrician  can  always  supply  the  fig- 
ures relating  to  quantity  and  pressure,  namely,  the 
number  of  volts  and  amperes,  and  thus  all  the  data 
needed  are  available  for  calculating  the  combined 
efficiency  oi  the  engine  and  dynamos,  and  the  re- 
spective efficiency  of  each,  provided  that  a  trust- 
worthy friction  diagram  of  the  engiue  can  be  had. 
The  facts  are  so  well  known  that  we  should  not 
give  them  here,  were  it  not  that  it  is  desirable  to 
state  them,  in  order  that  what  follows  may  be 
readily  understood  by  engineers  who  have  only  a 
general  knowledge  of  electrical  laws  and  phenom- 
ena. 

The  rules  we  have  given  for  calculating  electrical 
horse-power  are  only  applicable  to  continuous  cur- 
rent machines.  That  is  to  say,  dynamos  which  dis- 
charge practically  continuous  currents  of  electrici- 
ty in  one  direction.  In  the  alternating  dynamo  the 
currents  flow  alternately  In  opposite  directions; 
the  number  of  alternations  being  exceedingly  rapid, 
as  much,  for  example,  as  1,000  in  a  second.  It  was 
at  first  believed  that  it  would  be  possible  to  calcu- 
late horse-power  in  the  case  of  alternating  machines 
just  as  easily  as  if  the  currents  were  continuous. 

Practice  has,  however,  shown  that  this  view  is 
quite  untenable;  and  the  facts  have  furnished  mat- 
ter for  much  speculation  among  electricians.  Brief- 
ly stated  they  are  as  follows: — An  alternating  dyna- 
mo sends  a  high  pressure  current,  say  6,000  volts, 
through  a  cable  and  transformers.  The  transform- 
ers, however,  do  no  work,  no  lights  being  on  their 

9  X  6,000 

circuit.  The  amperes  are,  say,  9.  Then  =72 
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h.p.,  and  the  engine  ought  to  indicate  about  90  h.p. 
But  strangely  enough,  it  will  do  nothing  of  the 
kind.  It  will  inaicate  instead  only  about  17  h.  p., 
or  less.  In  a  word,  although  there  are  apparently 
72  electrical  horse-power  being  generated,  the  en- 
gine will  only  give  a  friction  diagram.  If  now  lamps 
are  put  on  by  degrees,  there  will  be  no  difference 
in  tne  volts  and  amperes,  but  the  horse-power  of 
the  engine  will  augment  until  at  last  a  point  is 
reached  when  the  hand  of  the  ampere  meter  begins 
to  move.  The  addition  of  a  single  ampere  will  then 
suffice  to  render  the  expenditure  of  100  indicated 
horse-power  necessary.  Thus,  then,  it  will  be  seen 
that  the  apparent  efficiency  of  an  electric  lighting 
plant  mignt  be  enormous,  as  much  as  three  or  four 
hundred  per  cent.,  while  in  reality  it  was  very  mod- 
erate. It  is  well  tliat  this  truth  snould  be  carefully 
borne  in  mind  whenever  any  statement  of  the  effi- 
ciency of  a  given  dynamo  is  put  forward.  But  after 
every  allowance  has  been  made  in  this  way,  it  still 
remains  to  be  settled  what  the  horse-power  of  tne 
dynamo  actually  is.  Thus,  in  the  case  we  have 
mentioned,  the  machine  requires  no  power  to  drive 
it  up  to  9  amperes  output  save  that  needed  to  over- 
come its  friction,  but  at  10  amperes  we  find  the  en- 
gine indicating,  say,  100  h.p.  What,  under  the 
circumstanccH,  is  the  real  output  in  energy  of  the 
dynamo?  Bo  far  as  is  known  at  present  there  is  no 
means  in  existence  for  ascertaining  the  facts  di- 
rectly, they  can  only  be  got  indirectly  from  the 
work  done  by  the  transformers. 


Our  engineer  readers  may  not  unnaturally  ask  us 
to  explain  the  cause  of  the  phenomena  in  question. 
We  regret  that  we  are  quite  unable  to  do  this.  Four 
or  five  theories  have  been  advanced  by  as  many 
electricians  of  eminence,  but  they  are  as  yet  unable 
to  agree.  The  facts  are  very  curious  and  compli- 
cated, and  any  statement  of  the  theories  advanced 
would  be  unintelligible  to  non-electricians.  It  must 
suffice  to  say  that  a  great  deal  depends  on  the  cable. 
Every  conductor  requires  a  certain  quantity  of  elec- 
tricity to  charge  it,  just  as,  for  example,  a  gas  main 
must  be  filled  with  gas  before  it  can  begin  to  supply 
lamps.  According  to  one  view,  a  cable  working  on 
a  continuous  current  is  charged,  to  begin  with,  by 
the  first  revolutions  of  the  dynamo.  A  cable  on  an 
alternating  current  is,  on  the  contrary,  charged  and 
discharged  at  every  alternation;  and  this  charging, 
although  registered  by  the  volt  and  ampere  meter, 
does  not  represent  any  great  expenditure  of  energy. 
The  dynamo  is,  in  a  sense,  working  under  the  con- 
ditions as  a  pump  on  a  closed  circuit. 

A  pressure  gauge  on  a  main  might  show  200  lbs. 
pressure  within  it,  while  a  meter  showed  a  dis- 
charge of  1,000  gallons  a  minute,  and  yet  the  work 
done  might  be  very  small.  This  is  a  very  crude  il- 
lustration of  what  is  supposed  to  take  place,  but  it 
will  serve  to  consolidate  ideas,  and  we  cannot  hope 
to  do  more.  The  size  of  the  cable,  its  length,  the 
number  of  cables,  and  very  many  other  details  of 
construction,  modify  the  results.  It  is  more  than 
probable,  however,  that  before  long  a  theory  which 
will  cover  and  explain  all  that  is  now  puzzling  will 
be  propounded.  Until  this  desirable  end  has  been 
reached,  it  seems  to  be  practically  impossible  to  say 
what  the  true  efficiency  of  an  alternating  plant  may 
be,  and  how  it  compares  with  that  of  a  continuous 
current  plant;  and  it  is  more  than  probable  that 
some  new  system  of  constructing  ampere  meters 
must  be  devised.  As  matters  stand,  an  engineer  in 
charge  of  an  electric  'lighting  station  may  be  misled 
concerning  the  work  which  his  engine  is  doing. 

It  is  probable  that  in  large  installations,  where 
there  is  an  abundance  of  electrical  talent  available, 
no  trouble  is  likely  to  arise  in  this  way;  but  It  is 
quite  possible,  on  the  other  hand,  that  mistakes 
may  be  made  when  the  plant  is  of  comparatively 
small  dimensions,  and  intending  purchasers  of  al- 
ternating machines  will  do  well,  with  the  facts  we 
have  stated  before  them,  to  receive  with  caution  all 
statements  of  exceptionally  high  efficiencies  ob- 
tained when  there  are  great  lengths  of  cable  in  cir- 
cuit. Finally,  we  would  add  that  what  we  have 
written  is  not  intended  to  be  of  any  service  to  elec- 
tricians, who  are,  or  ought  to  be,  to  a  large  extent 
aware  of  the  facts;  but,  as  we  have  already  stated^ 
lor  the  information  of  engineers  possessing  no  ac- 
quaintance with  the  more  recondite  aspects  of  elec- 
trical phenomena. — Engineer,  London. 


A   NEW    ELECTRIC  RAILWAY  POLE. 


Manager  A.  G.  Davis,  of  the  Canton  (0.)  Street 
Eailway  Co.,  has  completed  a  model  of  an  iron  post 
for  electric  wires,  upon  which  a  patent  is  pending. 
The  parts  have  been  given  a  practical  test  at  the 
works  of  the  Wrought  Iron  Bridge  Co.,  the  test 
proving  highly  successful,  as  they  did  not  show 
any  signs  of  springing  under  a  strain  of  2,962 
pounds.  The  demand  for  these  posts  will  be  quite 
large  it  is  expected,  as  they  are  less  objectionable 
than  clumsy  wooden  ones,  and  very  much  better 
than  any  iron  poles  hitherto  used.  The  Wrought 
Iron  Bridge  Co.  will  manufacture  them. 

It  will  in  all  probability  make  a  small  fortune  for 
the  inventor,  says  the  News-Democrat.  The  same 
paper  says,  it  is  the  lightest  and  strongest  pole  made 
and  the  metal  is  distributed  in  such  a  manner  as  to 
give  the  best  results.  It  is  impossible  to  spring  it 
out  of  line.  If  properly  painted  one  of  the  iron 
poles  will  last  forever.  Mr.  Davis  is  a  genius  as  an 
inventor  and  is  probably  the  best  posted  man  In 
Ohio,  in  electric  street  railway  business.  He  is  very 
modest  in  talking  about  his  new  invention,  but 
those  who  are  posted  say  the  pole  will  be  a  big  suc- 
cess. 

'i'he  Illinois  Board  of  World's  Fair  Commission- 
ers has  ordered  specifications  for  the  architectural 
reproduction  in  drawings  of  all  the  Illinois  state 
institutions  and  public  buildings,  sixteen  in  num- 
ber. 
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NOTEMBEB  28.  1891. 


THE  WOMEN'S  DEPARTMENT. 


Making  a  Mince  Pie. 


There  are  many  ways  of  making  a  mince  pie.  The 
Thanksgiving  Day  of  1891  is  now  past,  but  mince 
meat  will  be  plenteous  at  Christmas  and  New  Years. 
And  it  is  never  too  late  to  know  how  to  make  a  good 
thing.  We  receive  the  following  from  "the  head 
of  a  household,"  since  our  last  issue  went  to  press: — 
There  are  people,  doubtless,  who  don't  like  mince 
pies,  they're  mighty  few  and  nature  played  them  a 
mean  trick.  But  just  because  everybody  likes  mince 
pie  it  doesn't  follow  that  everybody  can  get  mince 
pie  that  is  "mince  pie  as  is  mince  pie."  Of  course 
every  cook  book  in  the  land— and  their  name  is 
legion — has  one  or  more  recipes  for  the  genuine 
article,  but — well,  that's  different.  Now,  here's  a 
recipe  that  isn't  in  any  cook  book  and  came  over  in 
the  Mayflower.  And  with  the  recipe  are  plain,  com- 
mon-sense directions  that  any  housewife  who  knows 
the  rudiments  of  cooking  can  understand. 

"The  proof's  the  eating"  of  mince  pie  as  well  as 
of  puddings.   If  she  will  follow  directions  the  eat- 
ng  will  take  care  of  itself. 
First  the  ingredients  of  the  mince  meat.  Here 
they  are,  with  the  quanity  of  each: 
5  pounds  beef.  I  ounce  allspice.  ^ 

1%  pounds  suet.  2  ounces  cinnamon. 

1^^^  pecks  apples.  impound  currants. 

2  quarts  boiled  cider.  1  pound  raisins. 

1  quart  sweet  cider.  1  cup  molasses. 

1  ounce  cloves.  H  pint  braudy. 

This  is  a  good  recipe  for  good,  honest  mincemeat. 
Not  a  sign  of  a  mystery  or  doubt  of  Its  homemade 
genuineness  can  be  raised  either  before  or  after 
eating,  which,  in  these  days  of  factory  table  sup- 
plies, is  considerable  of  a  satisfaction.  It  is  easily 
made — another  thing  in  its  /avor — but  in  order  to 
reach  the  perfection  of  "mother's  mince  pies"  it 
must  be  carefully  put  together.  You  can't  throw  it 
together  like  two  football  teams  in  a  scrimmage- 
Nor  can  you  go  to  the  'phone  and  call  up  the  mar- 
ket-man and  tell  him  to  send  over  a  piece  of  meat 
for  mince  pie.  That  will  not  do  at  all.  Go  your- 
self. Select  it  from  either  shoulder  or  the  round.  If 
it  is  cut  from  the  round  see  that  it  is  taken  from  the 
upper  part.  Why?  Because  the  hind  quarter  of 
beef  is  hung  up  by  the  shin-bone  and  the  juices 
flow  down,  making  the  part  that  comes  nearest  the 
sirloin  steaks  the  most  desirable.  Have  it  cut  in  a 
chunk  rather  than  a  thick  slice,  so  there  will  be 
less  cut  surface  exposed  to  the  water  while  boiling, 
thereby  preserving  a  greater  portion  of  the  nutri- 
ment of  the  beef. 

Gilt- edge  cook  books  have  a  way  of  intimating 
that  it  takes  a  knowing  cook  to  boil  water  properly. 
It  isn't  all  a  joke  either.  Don't  take  your  meat  and 
throw  it  into  a  kettle  full  of  cold  water  and  let  it 
boil  till  it's  done.  After  washing  the  meat  put  it 
into  a  ketfle  of  boiling  salted  water  and  let  it  re- 
main for  ten  or  flfteen  minutes.  Then  move  the 
kettle  back  on  the  stove  where  it  will  simmer  until 
done — about  three  houi's.  The  cooking  of  the  meat 
makes  all  the  difference  in  the  world  with  the  suc- 
cess of  the  pie  and  the  why  and  wherefore  are  plain- 
ly to  be  seen.  Plain  water  boils  at  212°,  salted  wa- 
ter at  224°.  The  addition  of  the  salt  increases  the 
density  of  the  water,  requiring  a  little  longer  to 
reach  the  boiling  point,  by  raising  the  temperature 
12°.  As  the  boiling  water  touches  the  surface  of  the 
meat  it  hardens  the  albumen,  forming  a  kind  of 
coating  through  which  the  juices  of  the  meat  will 
not  pass,  and  the  hotter  the  water  the  quicker  the 
coating  is  formed.  Allow  one  teasijoonful  of  salt  to 
each  quart  of  water.  When  the  meat  is  done  take 
it  out  on  a  plate  and  set  away  to  cool. 

Now  comes  the  mechanical  part  of  the  process. 
Take  out  from  the  meat  every  part  of  fat  and  gristle 
and  chop  fine. 

Beef  suet  is  the  only  kind  to  be  used.  Break  it 
into  pieces,  remove  the  membrane  and  chop  in  a 
cool  place  to  prevent  it  from  getting  soft  and  sticky. 
A  little  flour  sifted  over  it  will  keep  it  dry  and  pre- 
vent packing. 

Any  apple  that  is  sour,  solid,  and  juicy  will  do, 
but  the  preference  is  for  Northern  Spies  or  green- 
ings, which  are  the  richest  of  all  cooking  apples. 
Pare,  core,  and  quarter  them,  being  particularly 
careful  to  remove  every  husk,  unless  you  would 
have  your  mincemeat  bear  the  mark  of  the  f actoi-y  - 
made  stuff.    Chop  a  few  at  a  time  in  order  that  the 


part  in  the  bottom  of  the  bowl  may  not  be  reduced 
to  a  mushy  mass  while  that  on  top  is  still  in  large 
pieces. 

Get  the  best  quality  of  English  currants,  pick  off 
the  stems,  and  soak  them  in  warm  water  for  half  an 
hour.  Then  put  them  in  a  colander  and  let  water 
run  through  them  for  flfteen  minutes,  rubbing 
them  through  the  hands  occasionally  to  loosen  the 
dirt.  The  raisins  are  not  put  in  until  the  pie  is 
made.    Everything  is  now  ready  for  the  mixing. 

This  should  be  done  with  a  wooden  spoon.  Com- 
mence with  the  meat.  Measure  it  in  a  pint  cup  and 
to  each  pint  add  three  pints  of  chopped  apples.  After 
stirring  in  half  of  the  apples  add  the  suet,  currants, 
spices,  molasses,  and  the  boiled  and  sweet  cider. 
In  this  way  it  is  more  thoroughly  mixed,  and  there 
is  but  little  stirring  to  be  done  after  adding  the  last 
half  of  the  apples.  The  brandy  is  not  put  in  until 
the  pies  are  made,  as  it  looses  its  strength  by  stand- 
ing. 

There  is  nothing  more  to  be  done  to  the  mince- 
meat now  but  to  put  it  away  in  u  crock  and  let  it 
stand  for  a  couple  of  days  before  baking  to  gain 
richness.  It  will  take  a  flve  gallon  crock  to  hold  it, 
and  there  is  enough  for  thirty  pies.  Everything 
included  it  has  cost  exactly  as  follows: 

Meat  $    .G3   Boiled  cider  $  .50 

.Suet  10  Sweet  cider  08 

Apples  (iO   Allspice  03 

Molasses  05  Cinnamon  0^ 

Uaislns  18  Cloves  03 

IJrandy  60  Currants  13 

Total  $.2.98 

There  are  several  varieties  of  factory  mincemeat, 
but  the  cheapest  that  is  recommended  comes  in 
small  packages  at  a  shilling  apiece.  One  of  these — 
after  it  has  had  the  necessary  doctoring— will  make 
two  unsatisfactory  light-colored  pies.  Besides,  the 
meat  has  to  be  cooked  twenty  minutes  before  bak- 
ing, and  the  extra  materials  to  be  added  increase  its 
original  cost  to  more  than  that  of  the  homemade 
mincemeat.  Thirty  pies  made  with  factory  meat 
will  cost  as  follows:  - 

Fifteen  packages  of  meat  $1.88 

Apples  15 

Cider  80 

Baisins  18 

IJrandy  60 

Total  S3. 61 

They  are  only  common,  ordinary  pies  after  all, 
and  not  above  suspicion. 

The  battle  is  now  half  won  and  then  comes  the  tug 
of  war — the  crust.  Many  a  mince  pie  has  come  to  grief 
right  here.  There  are  several  kinds  of  pie  crusts — 
the  kind  raised  with  baking  powder  that  savors  so 
strongly  of  the  bake  shop,  the  aristocratic  puff  i^aste 
that  must  be  rolled  with  a  glass  rolling-pin  on  a 
marble  slab  and  cooled  between  pans  of  ice  before 
baking,  and  the  kind  mixed  with  cream,  with  but- 
ter cut  in  small  pieces  folded  in  just  before  rolling 
out.  But  the  ordinary  old-fashioned  pastry  is  best 
of  all.  It  doesn't  require  years  of  experience  to 
make  it  and  it  has  never  been  used  to  anything  bet- 
ter than  a  wooden  rolling-pin  and  board. 

For  pastry,  for  one  pie  take  one  and  a  half  cup  3 
of  flour,  half  a  cup  "shortening"  — two-thirds  lard 
and  one-third  butter,  a  pinch  of  salt,  and  about  half 
a  cup  of  ice  water,  just  enough  to  get  it  in  shape  to 
roll  out.  Rub  the  flour,  salt,  and  "shortening"  to- 
gether thoroughly  until  it  is  fine  and  powdery. 
While  adding  the  water  a  few  drops  at  a  time  take 
great  care  to  mix  it  as  well  as  possible.  It  is  too 
much  water  and  too  much  mixing  after  the  water  is 
added  that  make  a  crust  tough.  Divide  the  mixture 
into  two  parts  and  roll  one  of  these  to  flt  the  tin.  EoU 
lightly  and  always  from  you,  as  a  heavy  back-and- 
forth  motion  makes  the  crust  solid  and  heavy. 

Stir  up  the  mincemeat  well,  as  the  apples  and 
meat  will  rise  to  the  top  after  standing,  take  out 
enough  for  one  pie  in  a  basin  and  stir  in  a  dessert 
spoonful  of  brandy  before  putting  in  the  tin. 

Seed  one -quarter  cup  of  raisins.  Their  are  two 
ways  of  doing  it.  One  is  to  cut  them  in  half  and 
pick  out  the  seeds,  and  the  other  is  to  pour  boiling 
water  over  them,  and  after  standing  ten  minutes  rub 
between  the  thumb  and  Hrst  finger  until  the  seeds 
come  out.  It  doesn't  matter  much  how  it  is  done 
so  long  as  the  seeds  do  not  get  in  the  pie.  Eaisin 
seeds  are  in  the  same  class  as  the  apple  husks,  and 
never  appear  in  a  well-regulated  pie.  Place  the 
raisins  at  regular  spaces  on  top  of  the  mincemeat, 
wet  the  edge  of  the  bottom  crust  with  water,  and 


lay  on  the  upper  crust.  Mark  and  press  the  two 
crusts  together  with  the  tines  of  a  silver  fork,  and 
prick  the  top  of  the  crust  in  a  dozen  or  more  places 
to  give  the  steam  a  chance  to  escape.  Bake  thirty 
or  forty  minutes  in  a  moderately  hot  oven. 

A  mince  pie  is  good  as  long  as  it  lasts — a  virtue 
that  is  dear  to  the  housekeeper's  heart.  She  usually 
bakes  a  dozen  at  a  time,  and  keeps  them  on  tap  all 
through  the  winter.  Putting  them  in  a  hot  oven  a 
few  minutes  before  serving  makes  them  as  fresh  as 
the  day  they  were  baked.  Put  in  a  cold  place  the 
mincemeat  will  keep  several  weeks,  but  if  there  is 
any  danger  of  it  spoiling  it  can  be  canned.  Put  it 
in  a  porcelain  kettle,  a  couple  of  quarts  at  a  time, 
heat  through  thoroughly,  and  just  before  reaching 
the  boiling  point  put  it  in  glass  jars  and  seal. 

Do  all  this,  and  you  will  have  cause  to  bless  The 
Ameeican  Engineer  for  the  telling  of  it. 


VISITING   THE   OLU  FOLKS. 


Wal,  I've  ben  off,  Lucindy  Jane, 

An'  taken  my  vacation; 
I  tuk  the  cars  to  Ashfleld  town 

By  way  of  Deerfleld  station. 

I  didn't  hev  no  call  to  go, 

I  wasn't  sick  nor  ailin' ; 
But  wife  she  said  I'd  oughter,  fur 

She  s'mised  th'  old  folks  was  failin*. 

So  I  sot  out  and  tuk  the  train, 

And  when  I'd  fairly  started, 
I'll  own  right  up,  Lucindy  Jane, 

I  did  feel  lighter  hearted. 

It  did  me  good  to  see  the  fields. 

The  harvestiu'  and  hayin'; 
The  trees  all  seemed  to  nod  to  me 

As  if  they  was  a  sayin'; 

"You're  welcome  home,  Johoshaphat, 
You've  ben  a  long  time  comin';" 

The  brooks  they  seemed  to  babble  it, 
The  bees,  too,  in  their  hummin'. 

And  as  I  neared  the  old  brown  house, 

Where  you  and  I,  Lucindy, 
Was  born  and  reared,  and  as  I  saw 

An  old  face  at  the  windy, 

I'll  own  right  up,  Lucindy  Jane, 
There's  something  in  a  mother 

That  makes  a  man  a  child  again; 
And  so,  somehow  or  other. 

Before  I  knew  what  she  was  at. 

She  had  her  arms  around  me, 
And  said:  "Why,  it's  Jehoshaphat!" 

And  then  my  father  found  me. 

And  when  I'd  had  a  good  square  meal 

Of  fried  cakes,  pie  and  fixin's. 
And  honest  country  bread,  yeast -riz, 

Home  made  of  mother's  mixin's, 

Then  I  sot  out  to  set  the  town. 
And  when  I'd  asked  how  fur't  'is 

To  So  and  So's  they'd  up  and  say: 
"So  far  from  Mister  Curtis'." 

I  paid  the  mortgage  off  the  farm, 

I  had  the  roof  new  shingled. 
And  painted  up  the  house  new  style 

With  red  and  yellow  mingled. 

I  bought  some  rockers  for  the  porch, 

Where  mother  sets  a  knittin' 
While  in  her  comfortable  lap 

She  holds  the  purring  kitten. 

And  so  I  left  them,  better  off. 

With  hired  help  to  tend  'em, 
And  all  the  money  that  they  need 

I'm  ready  for  to  send  'em. 

And  I  tell  you  Lucindy  Jane, 

It  paid  me  for  my  trouble, 
To  see  the  dear  old  folks  again, 

If  it  had  cost  me  double. 

— Springfield  (Mass.)  Republican. 


An  Enterprising  Woman. 


A  New  York  woman  of  forty-five  years  of  age  has 
been  married  to  her  fifteenth  husband  says  the 
Evening  Lamp.  All  of  her  husbands  but  the  last 
are  dead. 

CoHtii/ned  on  pag'e  zsj. 
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CORRESPONDENCE. 


Inexplicable   Engine  Cards. 

Editor ,  American  Engineer: 

In  your  issue  of  October  2i,  I  see  engine  cards 
from  "Sub."  He  wants  some  one  to  enlighten  liim. 
In  reply  would  say  that  he  should  give  us  something 
to  -work  from.  In  the  first  place  he  should  tell  us 
what  kind  of  an  indicator  he  used;  also  speed  of  his 
piston,  scale  of  indicator  spring,  and  steam  pressure 
of  boiler.  The  cards  look  to  me  as  if  they  were 
taken  from  a  high  speed  engine,  with  a  Richards 
indicator.  But  if  they  were  taken  with  a  Thomp- 
son, Tabor,  or  Calkins  indicator,  I  would  then  say 
that  the  steam  valve  and  piston  are  both  leaking 
steam. 

Jerry  Leahey,  Jr. 


Useful  Packing. 

Editor,  American  Engineer  : 

Here  is  a  cheap  and  very  durable  packing  for  man 
heads  and  hand  plates:  Take  old  rubber  belting 
and  cut  ofE  a  strip  as  long  as  required,  and  from  one- 
fourth  to  five-eights  inch  wide,  and  wind  around  so 
that  the  edges  will  come  next  the  face  on  the  plate. 
And  on  the  boiler,  after  it  is  wound  on  to  the  plate, 
sUp  a  thread  under  where  the  last  end  comes,  and 
tie  it  around  to  hold  it  in  place  until  you  can  get  it 
in. 

I  have  used  it  for  several  years,  ana  never  found 
anything  better;  often  taking  out  and  putting  in 
once  in  from  two  to  four  weeks  for  a  year  or  more. 

L.  I.  HiiiL. 


The  -'A.  E."  is  all  Right. 

Editor,  American  Engineer: 

***!  think  the  paper  is  getting  to  be  the  best  me- 
chanical paper  we  get  hold  of.  At  one  time  I 
thought  there  was  almost  too  much  nonsense  about 
it;  but  now  it  is  what  we  want — something  to  help 
us,  and  to  keep  us  informed  as  to  to  the  work  of  the 
Order  and  also  concerning  the  progress  made  in 
steam  devices,  and  valuable  electrical  information. 

Geneva  Council  is  all  right— not  a  man  out  of 
work,  and  every  one  takes  interest  in  the  work  of 
the  Council  and  of  the  Order  generally. 

We  have  three  great  steam  heater  manuf  cturing 
firms  here:  (1)  The  New  York  Central  Iron  Works, 
(2)  The  Dunning  Steam  and  Hot  Water  Heater  Co., 
(who  have  over  16,000  heaters  in  use) ,  (3j  Pierce, 
Butler  and  Pierce,  who  make  the  celebrated  Florida 
Heater.  Then  there  is  the  Furman  Heater,  by  the 
Herendeen  Co.  We  have  more,  and  will  write  you 
concerning  them  another  time. 

Homer  M.  Smith,  Chf.  Eugr. 
Geneva  Council,  No.  13  N.  Y.,  A.  O.  S.  E. 


First-Class  Engineers. 
Editor.  American  Engineer: 

To  help  ourselves  and  to  help  others  is  a  duty, 
that  we  as  men  and  brothers  owe  to  each  other.  It 
is  a  beautiful  exemplification  of  manhood  and 
brotherly  respect  that  should  always  be  uppermost 
in  our  hearts. 

How  beautiful  this  world  would  be  if  we,  as 
brothers  in  A.  0.  S.  E.,  and  out  of  it  as  well,  if  we 
were  bound  by  ties  of  friendship  such  as  bound 
Damon  to  Pythias.  If  this  friendship  existed  among 
engineers,  what  a  blessed  calling  the  trade  or  pro- 
fession of  an  engineer  would  be! 

I  have  derived  much  valuable  information  from 
the  recent  numbers  of  The  American  Engineer. 
The  articles  on  electricity  are  highly  appreciated 
by  several  engineers  of  my  acquaintance,  and  the 
pointers  given  by  Prof.  Crocker  and  Dr.  Wheeler 
are  a  great  help.  This  electricity  is  a  wonderful 
thing.  It  is  a  great  boon  and  ble.s.sing,  and  by  it 
power  can  be  applied  to  almost  everything,  even  to 
the  extraction  of  a  tooth,  or  destruction  of  an 
armored  8hli>. 

Electricity  is  now  being  placed  in  nearly  all  the 
princl  jjal  buildings  of  Portland,  and  especially  so  in 
all  the  new  buildings.  Coal,  oil  and  gas  are  fast 
taking  a  backseat  here  in  the  way  of  light.  Thewriter 
has  his  house  supplied  with  electric  lamps,  current 
being  taken  from  the  generator  acro.ss  the  street  in 
the  P.  A. Ice  Co.'s  factory.  When  the  days  arrive  for 
cleaning  boilers,  and  when  any  repairs  have  to  be 


made,  and  no  dynamo  is  running,  that  night  a  gen- 
eral howl  meets  the  engineer  and  superintendent 
in  charge  when  he  enters  his  home,  from  the  baby 
up.    Coal  oil  lamps  are  no  good  then ! 

Now,  I  feel  like  saying  something  for  our  good 
boys.  Without  going  into  extremes,  1  am  confi- 
dent there  is  not  a  council  of  engineers  in  the  U.  S. 
that  has  got  the  weight,  experience,  goodlooks, 
capability — and  engineers  at  present  holding  the 
positions  that  Multonomah  Council  contains!  If 
there  is,  I  should  be  pleased  to  hear  from  their 
Secretary.    Here  they  are: 

First,  our  Deputy,  Bro.  H.  Coats,  is  a  marine  en- 
gineer of  12  years  standing,  and  is  now  chief  en- 
gineer on  the  Steamer  Modoc,  owned  by  the  Union 
Pacific.  Next  our  Chief  Engineer,  J.  C.  Cunning- 
ham, is  a  man  of  long  experience,  and  at  present  is 
chief  of  a  large  furniture  manufacturing  company. 
Next  our  Past  Chief,  W.  P.  Fought,  is  at  present 
Chief  Engineer  of  the  Northwest  Cold  Storage  and 
Ice  Co. ;  in  his  engine  room  you  will  find  more  ma- 
chinery than  would  build  an  ocean  steamer.  Then 
comes  our  Jr.  Past  Chief,  D.  E.  Welsh,  chief  en- 
gineer of  the  Pacific  Coast  Elevator  Co.,  and  he  has 
one  of  the  finest  steam  plants  on  the  Pacific  Coast. 

Then  Bro.  M.  W.  Ingalls,  who  left  us  last  month 
to  accept  an  important  position  in  a  Utah  Sugar 
Refinery,  is  a  man  of  excellent  ability.  And  our 
Recording  Secretary,  Bro.  B.  S.  Castell,  who  is  in 
the  position  of  chief  engineer  of  the  city  water 
works,  is  a  joUy  good  fellow,  and  is  an  able  elec- 
trician; he  has  many  talented  friends.  Next  comes 
our  Corresponding  Engineer,  W.  E.  Harris,  who  has 
served  his  time  on  many  river  steamers,  and  is  now 
the  mechanical  engineer  for  the  Portland  Art  Ice 
Co.'s  Machinery  Department,  where  he  has  been 
located  for  the  past  five  years-  Then  our  Financial 
Engineer,  Bro.  James  Gill,  chief  engineer  of  the 
Portland  Cordage  Co.,  is  a  draftsman, inventor  and 
a  man  of  thorough  experience;  he  has  just  applied 
for  a  patent  on  a  simple  adjustment  of  connecting 
the  indicator  to  the  cross -head,  and  reducing  mo- 
tion. 

With  Bro.  Gill's  method  any  engineer  can  take  a 
card  from  his  engine  at  any  time  within  a  period  of 
ten  minutes.  You  don't  have  to  stop  to  connect 
up  or  take  off;  it  is  one  of  the  greatest  adjuncts  to 
a  steam  engine  in  existence. 

Next  our  Treasurer,  Bro.  M.  F.  Coberth,  the  chief 
engineer  of  the  Williamette  Steam  Mills  Co.;  he  is 
at  the  throttle  of  a  three  thousand  five  hundred 
horsepower  consolidated  improved  Wheelock  en- 
gines, lately  put  in  by  the  California  Engineering 
Co.  Bro.  Corberth  has  been  employed  in  this  mill 
for  the  past  ten  years,  and  the  old  slide  valve  en- 
gine were  put  to  a  severe  test  in  this  mill  for  years 
(now  gone  by),  and  were  nearly  worn  out;  and  it 
was  only  by  working  early  and  late  that  they  were 
kept  up  to  duty.  Bro,  Coberth  now  feels  happy, 
to  be  in  his  well-earned  and  spacious  engine  room. 
He  meets  his  many  friends  now  with  a  smile. 

Next  comes  our  Chaplain,  Bro.  Uhlman,  the  able 
chief  of  Inman  Paulson's  Steam  Saw  Mill  on  the 
East  Side.  He  fills  this  position  admirably,  and  is 
a  man  of  long  experience,  and  he  is  a  genial  good 
fellow  all  round. 

Next  comes  our  Senior  Master  Mechanic,  Bro, 
Charlie  Traves,  who  has  just  been  raising  Ned  here 
on  the  coast — putting  in  all  the  heavy  power  plants. 
He  erected  the  big  engines  in  the  Williamette 
Steam  Mills  and  cable  road  over  at  Seattle;  and 
now  he  is  just  finishing  up  the  great  Union  electric 
power  plant.  After  this  is  in,  he  is  to  put  in  a  plant 
at  Walla  Walla,  and  then  return  to  accept  the  posi- 
tion of  Chief  of  Mechanical  Department  of  the  elec- 
tric power  plant.  Charlie  is  a  good-natured,  gen- 
teel, and  able  man  of  whom  wd  all  feel  proud. 

Next  our  Jr.  Master  Mechanic,  Wm.  T.Smith,  now 
of  Eugene,  who  has  just  this  summer  put  in  an  ice 
I)lant  and  brewery,  is  a  qualified  engineer,  and  able 
to  acceptably  fill  any  position. 

Inside  Sentinel  Hutton,  of  the  Gambriuus  Brew- 
ing Co.,  has  more  engines,  pumps,  boilers,  com- 
pressors, etc.,  under  his  charge  than  any  man  on 
the  coast.  But  ho  keeps  his  head  straight,  and 
everything  runs  smoothly. 

Outside  Sentinel  Hawkins  is  the  able  engineer 
and  mechanic  of  the  whole.sale  house  ol  Palmer, 
&  Rey.  In  printing  machinery,  boilers  and  en- 
gines, etc.,  Bro.  Hawking  takes  great  pride  in  the 
council;  and  in  hi»  engin«  room,  neatness  and  good 


work  is  seen  on  every  hand.  He  is  an  able  man  in 
every  way. 

Trustee  Sam  Gill,  is  now  master  mechanic  for  the 
U.  S.  Engineers  at  the  mouth  of  the  Columbia.  He 
has  several  locomotives,  hoisting  engines,and  shops 
under  his  charge.  Words  as  to  his  ability  are  un- 
necessary. 

Bro.  J.  C.  Hamilton,  the  chief  engineer  of  the 
East  Portland  Electric  Light  and  Water  Co.,  is  a 
man  of  wide  experience  and  noble  character.  No 
ordinary  man  could  fill  his  place. 

Then  our  Bro.  Davis  is  chief  engineer  on  the  gov- 
ernment steamboat  "Cascades."  She  is  a  powerful 
steamer,  and  Bro.  Davis  is  held  in  high  esteem  by 
the  oiEacers  of  his  b  .at. 

Our  Bro.  Myers  is  chief  of  a  large  planing  mill  on 
the  East  Side.  He  is  a  very  competent  man,  and  is 
always  happy.  We  envy  Mr.  Myers,  as  he  is  a  most 
splendid  looking  young  fellow,  and  has  many  ad- 
mirers among  the  fair  sex. 

The  good  old  stand-by,  Bro.  J.  C.  Demmer.^.  who 
put  up  the  first  electric  light  plant  in  San  Francisco, 
and  operated  the  same  with  naked  wires,  is  now 
with  Church  &  Lawson.  He  is  an  acknowledged 
expert  on  all  intricate  and  delicate  matters,  and  he 
is  kept  busy  on  armatures  and  other  repairs. 

Bro.  Geo.  Parrish,  who  is  electrical  engineer  for 
Russell  &  Co.,  is  a  most  competent  and  trustworthy 
man.  He  is  also  a  very  competent  mechanic  on  all 
kinds  of  machinery.  Then  comes  Bro.  Schmidt, 
a  good  whole-souled  fellow,  who  is  now  with  Bro. 
Traves  in  the  Union  power  house. 

And  last,  but  not  least,  we  have  a  most  deservedly 
popular  young  engineer,  Avith  a  practice  from  his 
boyhood  up,  and  he  is  every  inch  of  him  a  man  and 
true  brother.  He  is  prompt  on  time  at  our  meet- 
ings and  makes  others  feel  at  home  in  his  company. 

Now,  Mr.  Editor  you  will  take  notice  that  all 
these  men  in  this  council  are  men  who  are  chiefs 
and  have  from  one  to  ten  men  under  their  charge. 
This  council  is  in  it  and  don't  you  forget  it.  We 
are  able  to  figure  on  anything,  from  a  needle  to  a 
man  of  war.  We  have  not  tried  to  produce  ram 
yet,  for  we  are  getting  plenty  now. 

Finally,  be  it  resolved  that  we  like  The  American 
Engineer  and  will  give  it  our  hearty  support. 

One  of  the  Boys. 

NEW  ENTERPRISES. 

COLORADO. 

Denver. 

The  capacity  of  the  Tramway  power  house  on 
Grand  avenue,  between  Third  and  Fourth  avenues, 
is  being  doubled.  A  large  addition  is  being  put  on 
the  building  and  a  1,000-horse  power  Corliss- Hamil- 
ton engine  is  to  be  put  in,  with  thirteen  new  dyna- 
mos. It  is  expected  that  the  work  will  be  comptet- 
edin  about  six  weeks.  Engineer  B.  H.  Fisher,  who 
has  charge  of  the  plant,  is  making  a  number  of  im- 
provements in  the  switchboard  and  the  various 
electrical  appliances  about  the  building,  and  when 
all  the  changes  have  been  completed  the  power 
house  will  be  one  of  the  finest  in  the  country,  they 
claim. 

The  new  stoneware  and  pottery  manufactory  that 
is  to  locate  on  Fletcher's  West  side  property 
is  taking  definite  shape.  An  order  for  $20,000  worth 
of  Corliss  engines  has  been  given  and  ground  will 
be  broken  for  the  erection  of  the  buildings  just  as 
soon  as  the  plans  are  completed. 

OHIO. 

Canton. 

The  Champion  Stoneware  Co.,  of  this  city,  recent- 
ly destroyed  by  fire,  will  be  rebuilt  in  about  60  days. 

The  BonnottcompaDy  is  an  important  addition  to 
the  special  industry  of  this  city.  Canton  is  already 
noted  for  its  fine  brick  and  pottery  ware,  so  that  it 
may  be  said  that  with  the  superior  clay  in  this  lo- 
cality. Canton  is  sure  to  be  the  center  of  clay  indus- 
try. The  Bonnot  company  was  incorporated  a  short 
time  since  with  a  capital  stock  of  $100,000,  and  the 
work  of  getting  ready  for  business  is  being  pushed 
rapidly  forward  says  the  News- Democrat.  The  offi- 
cers of  the  new  company  are:  M.  D.  Harter,  presi- 
dent; H.  W.  Harter  vice  presideut;  H.  H.  Whiting, 
secretary  and  treasurer;  A.  Bonnot,  superintendent. 
The  Peerless  Reaper  company  plant  passes  into  the 
hands  of  the  Bonnot  company.  This  new  concern 
will  be  in  the  business  of  supplying  the  machinery 
lor  brick  and  pottery  plants.     All  kinds  of  machin- 
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ery  required  for  the  preparing  and  working  of  clay, 
can  be  had  of  this  company.  The  old  time  methods 
of  work  have  given  place  to  machinery  of  the  lat- 


est inventions,  and  the  Bonnot  company  builds  such 
machinery  as  every  pottery  and  brick  plant  needs. 
The  Bonnot  Bros.,  formerly  of  Louisville,  are  stock 


holders  in  this  new  company,  and  their  machinery 
and  patterns  have  been  placed  in  the  Peerless  plant 
so  that  the  work  will  now  go  rapidly  forward. 


[Copyrighted,  1891.] 

WEIGHT    OF    GALLON    OF    DISTILLED  WATER. 


By  JEREMIAH  LEAHEY,  JR. 
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THE    WOMEN'S  DEPARTMENT. 


Contimied from  pag-e  120. 
Women  the  Equal  of  Man. 

Col.  Kobt.  G.  lugersoU,  the  smootli-tongued  in- 
fidel, recently  lectured  in  Chicago  on  "Liberty.'- 
He  likes  women  better  than  "heaven."  Anyway  he 
is  a  great  admirer  of  the  "weaker  vessel."  And  this 
is  what  the  popular  "Bob"  said  of  them  in  his  Chi- 
cago "Liberty"  talk: 

If  men  have  been  slaves,  what  about  women— the 
slaves  of  slaves?  Let  me  say  right  here,  to-night, 
I  regard  marriage  as  the  holiest  institution  among 
men.  Without  the  fireside  there  is  no  human  ad- 
vancement; without  the  family  relation  there  is  no 
life  worth  living.  Every  good  government  is  made 
np  of  good  families.  The  unit  of  government  is 
the  family,  and  anything  that  tends  to  destroy  the 
family  is  perfectly  devilish  and  infamous.  I  believe 
in  marriage,  and  I  hold  in  utter  contempt  the  opin- 
ions of  long-haired  men,  and  short-haired  women 
who  denounce  the  institution  of  marriage,  (great 
applause  and  laughter).  Let  me  say  right  here— 
and  I  have  thought  a  good  deal  about  it— let  me 
say  right  here,  the  greatest  ambition  that  man  can 
possibly  have  is  to  so  live  and  so  improve  himself 
in  heart  and  brain  as  to  be  worthy  of  the  love  of 
some  splendid  woman  (applause);  and  the  grandest 
ambition  of  any  girl  is  to  make  herself  worthy  of 
the  love  and  adoration  of  some  magnificent  man, 
[Applause.]  That  is  my  idea,  and  there  is  no  suc- 
cess in  life  without  it.  If  you  are  the  grand  Emper- 
or of  the  world,  you  had  better  be  the  grand  em- 
peror of  one  loving  and  tender  heart,  and  she  the 
grand  empress  of  yours.  The  man  who  has  really 
won  the  love  of  one  good  woman  m  this  world — I  do 
not  care  if  he  dies  in  the  ditch  a  beggar— his  life 
has  been  a  success.  [Applause.]  I  say  it  took  mil- 
lions of  years  to  come  from  the  condition  of  abject 
slavery  up  to  the  conditions  of  marriage.  Ladies, 
the  ornaments  you  bear  upon  your  persons  to-night 
are  but  the  souvenirs  of  your  mothers'  bondage. 
The  chains  around  your  necks  and  the  bracelets 
clasped  upon  your  wrists  by  the  thrilling  hand  of 
love  have  been  changed  by  the  wand  of  civilization 
from  iron  to  shining,  glittering  gold;  but  nearly 
every  religion  has  accounted  for  the  devilment  in 
this  world  by  the  crime  of  woman.  What  a  gallant 
thing  that  is  I  And  it  is  true  I  had  rather  live  with 
the  woman  I  love  in  a  world  full  of  trouble  than  to 
live  in  heaven  with  nobody  but  men.  [Laughter 
and  applause.] 

Now,  my  friends,  it  seems  to  me  that  the  woman 
is  the  equal  of  the  man.  She  has  all  the  rights  1 
have  and  one  more,  and  that  is  the  right  to  be  pro- 
tected. That's  my  doctrine.  You  are  married;  try 
to  make  the  woman  you  love  happy;  try  to  make 
the  man  you  love  happy.  Whoever  marries  simply 
for  himself  will  make  a  mistake;  but  whoever  loves 
a  woman  so  well  that  he  says:  "I  will  make  her  hap- 
py," makes  no  mistake,  and  so  with  the  woman  who 
says,  "I  will  make  him  happy."  There  is  only  one 
way  to  be  happy,  and  thai  is  to  make  somebody 
else  so,  and  you  can't  be  happy  cross  lots;  you  have 
to  go  the  regular  turnpike  road.  (Laughter. ] 

If  there  Is  any  man  I  detest  It  is  the  man  who 
thinks  he  is  the  head  of  the  lamily — the  man 
who  thinks  he  is  the  "boss!"  [Laughter.]  That  fel- 
low in  the  dugout  used  that  word  "boss  "  [Laugh- 
ter] that  was  his  favorite  expression;  that  he  was 
"boss."  [Laughter.]  Imagine  a  young  man  and  a 
young  woman  courting,  walking  out  in  the  moon- 
light and  the  nightingale  sing  a  song  of  pain  and 
love,  as  though  the  thorn  touched  her  heart — im- 
agine them  stopping  there  in  the  mooniignt  and 
starlight  and  song  and  saying:  "Now  here,  let's  set- 
tle who's  boss!"'  [Laughter,]  I  tell  you  it  is  an 
infamouH  word  and  an  infamous  feeling — a  man 
who  is  "boss, "  who  is  going  to  govern  in  his  family, 
and  when  he  speaks  let  all  the  re.st  of  them  be  still, 
some  mighty  idea  is  about  to  be  launched  from  his 
mouth.  Do  you  know  I  dislike  this  man  unspeaka- 
bly; and  a  cross  man  I  hate  above  all  things.  What 
right  has  he  to  murder  the  sunshine  of  day?  What 
right  has  he  to  assassinate  the  joy  of  life?  When 
you  go  home  you  ought  to  feel  the  light  there  is  in 
the  hou.se;  if  it  is  in  the  night  it  will  burst  out  of 
the  doors  and  windows  and  illuminate  the  dark- 
aesa.  Itlsju.stas  well  to  go  home  a  ray  of  sun- 
shine as  an  old,  sour,  cross  curmudgeon,  who  thinks 


he  is  the  head  of  the  family.  Wise  men  think  thei 
mighty  brains  have  been  in  a  turmoil,  they  have 
been  thinking  about  who  will  be  the  alderman 
from  the  Ffth  V/ard;  they  have  been  thinking  about 
politics,  great  and  mighty  questions  have  been  en- 
gaging their  minds;  they  have  bought  calico  at 
eight  cents  or  six,  and  want  to  sell  it  for  seven. 
Think  of  the  intellectual  strain  that  must  have 
been  on  a  man,  and  when  he  gets  home  everybody 
else  must  look  out  for  his  comfort.  A  woman  who 
has  taken  care  of  five  or  six  children,  and  one  o^. 
two  of  them  may  be  sick,  has  been  nursing  them 
and  singing  to  them,  and  taking  care  of  them,  and 
tiying  to  make  one  yard  of  cloth  do  the  work  of  two 
— she,  of  course  is  fresh  and  fine  and  ready  to  wait 
upon  this  great  gentleman— the  head  of  the  family. 
[Laughter.]    I  don"t  like  him  a  bitl 

Do  you  know  another  thing?  I  despise  a  stingy 
man.  I  don't  see  how  it  is  possible  for  a  man  to  die 
worth  $50,000,000  or  $10,000,000  in  a  city  full  of 
want,  wnen  he  meets  almost  every  day  the  wither- 
ed hand  of  beggary  and  the  white  lips  of  famine. 

LITTLE  CHILDREN  AS  SLAVES. 

Now,  if  women  have  been  slaves,  what  shall  we 
say  of  little  children?  The  children  are  just  one 
shade  worse  than  the  women.  Most  people  have  an 
idea  about  bringing  up  children,  instead  of  letting 
them  grow.  [Laughter.]  You  furnish  a  climate  in 
the  house,  and  the  children  will  grow  beautiful;  but 
you  must  furnish  the  climate.  In  your  house  must 
be  the  climate  of  kindness,  of  honesty,  of  justice 
of  generosity,  and  just  as  long  as  that  climate  ex- 
ists those  children  will  grow  free  and  fair  and  beau- 
tiful. I  have  pity  for  the  children — the  children 
of  the  poor,  the  children  of  the  rich,  the  children  of 
the  gutter  and  of  the  palace,  the  children  of  the 
criminal  classes — and  the  still  more  criminal  class- 
es. I  have  had  sympathy  with  them  all,  because 
they  have  no  liberty.  If  you  want  your  children 
to  tell  the  truth  you  mu.st  stop  lying  to  them. 
[Laughter  and  applause.  J  Over  in  Michigan  I 
heard  a  story  about  a  little  boy  at  Grand  Eapids. 
His  father  and  mother  had  often  promised  to  take 
him  out  riding,  but  they  always  evaded  him.  One 
day  he  caught  them  just  as  they  were  driving  away, 
and  he  said  to  the  nurse  who  brought  him  to  the 
door:  "There  goes  the  two  worst  liars  in  Grand 
Rapids,"  [Laughter  and  applause.]  I  do  not  believe 
children  can  be  made  honest  through  fear.  There 
is  no  reforming  power  in  fear.  You  may  scare  a  man 
so  badly  he  won't  do  a  certain  thing,  but  I  will  take 
my  oath  you  can't  frighten  him  to  that  degree  that 
he  won't  want  lo  do  it,  [laughter  and  applause,] 
and  as  long  as  he  wants  to  there  is  no  reformation. 
There  is  no  reforming  power  in  brutality.  Chil- 
dren will  grow  only  in  the  climate  of  kindness,  in 
the  climate  of  goodness.  Give  them  a  chance  to 
be  honest.  If  your  child  tells  a  lie,  tell  him  you 
have  told  lots  of  them,  and  you  have  found  out  it  is 
a  bad  policy.  [Laughter.]  Don't  pretend  to  be  a 
saint,  because  after  awhile  your  child  will  see 
through  your  robes.  [Laughter.]  Let  us  be  per- 
fectly free  and  frank  with  each  other.  Tell  your 
boy  you  "have  never  done  anything  worse  than  I 
have  done,  and  probably  never  will."  [Applause.] 
When  your  child  commits  a  wrong  take  it  in  your 
arms,  let  it  feel  your  heart  beat  against  its  heart, 
and  let  the  child  know  that  you  really,  and  trul.y, 
and  sincerely  love  it. 

Women   in  the  Field. 

Miss  Annie  E.  Allen  is  the  local  editor  of  the 
Friendly  Farmer.  Wilton  Junction,  la.  Her  sister 
Laura  has  full  control  of  the  job  printing  depart- 
ment. 

A  woman  at  Portsmouth,  Eng.,  is  a  teacher  of 
navigation,  and  many  of  her  pupils  have  success- 
fully passed  the  board  of  trade  examinations  and 
got  positions  as  mates  and  skippers. 

Mrs.  P.  V.  M.  Raymond,  of  Lincoln,  Neb.,  has  for 
five  years  trained  the  oratorio  chorus  classes  of  Lin- 
coln; and  this  year,  by  special  request  of  the  soci- 
eties, she  conducted  their  musical  festival  with  great 
success. 

The  Paurot  sisters  are  very  successfully  conduct- 
ing a  printing  and  publishing  house  in  Brussels, 
which  was  founded  by  their  father.  One  sister  is  a 
poet  and  the  other  edits  La  Peiite  Revue  Beige,  the 
first  illustrated  juvenile  periodical  ever  published 
In  Belgium. 


HOW  TO  BECOME  A  LICENSED  ENGINEER. 


A  man  can  not  become  a  thoroughly  useful  engi- 
neer by  mere  book  learning;  he  must  have  experi- 
ence in  the  work.  On  the  other  hand,  book  in- 
struction (if  plain,  complete,  andea.sily  understood) 
is  a  great  help  to  the  practical  engineer.  Stephen- 
son's illustrated  "Practical  Test, "  examination  and 
ready  reference  book*  is  intended  to  help  station- 
ary, locomotive,  and  marine  engineers,  also  firemen, 
electricians,  and  machinists,  lo  procure  a  steam  en- 
gineers' license.  Such  is  the  announcement  on  the 
title  page  of  the  book.  The  language  is  certainly 
.simple  enough,  and  it  may  afford  a  good  start  to 
beginners. 


NEVER  DONE. 

'  I  am  now  convinced, "  said  Tompkins,  "that 
woman's  work  is  never  done." 

"What  leads  you  to  that  conviction?"  asked 
Smythe. 

"The  fact  that  Mrs.  Tompkins,  after  working  me 
half  the  night  for  a  sealskin  sack  began  blithely 
this  morning  on  a  new  set  of  parlor  furniture."— 
New  York  Herald. 


TO  COLORADO  VIA  BURLINGTON  ROUTE. 


ONLY  ONE  NIGHT  ON  THE  EGAD. 

Leave  Chicago  at  1:00  P.  M.,  or  St.  Louis  at  8:25 
A.  M..  and  arrive  Denver  6:15  P.  M.  the  next  day. 
Through  Sleepers,  Chair  Cars  and  Dining  Cars. 
All  Railways  from  the  East  connect  with  these 
trains  and  with  similar  trains  via  Burlington  Route 
to  Denver,  leaving  Chicago  at  6:10  P.  M.,  St.  Louis 
8:15  P.  M.,  and  Peoria  at  3:20  P.  M.  and  8:00  P.  M. 
All  trains  daily. 

Tourist  tickets  are  now  on  sale,  and  can  be  had 
of  ticket  agents  of  all  roads  and  at  Burlington 
Route  depots  in  Chicago,  Peoria  and  St.  Louis. 

There  is  no  better  place  than  Colorado  for  those 
seeking  rest  and  pleasure. 


LITERARY  NOTES. 


"How  to  Become  an  Engine6r"(that  is,  a  civil  eng-ineer) 
is  the  title  of  No.  100  of  the  Van  Nostrand  Science  Series, 
by  Geo.  W.  Plympton,  A.  S.  C.  E  ;  price  .50  cents.  The 

D.  Van  Nostrand  Co.,  New  York,  are  the  publishers.  The 
book  is  for  sale  also  by  A.  C.  McClurg  &  Co.,  Wabash  ave., 
Chicago. 

"The  Practical  Catechism,"  by  Robert  Grimshaw,  M. 

E.  ,  Ph.  D. ,  has  just  been  bublished  by  John  Wiley  &  Sons, 
New  York.  This  new  volume  is  addressed  and  com- 
mended to  practical  men.  The  questions  are  those  that 
often  confront  such  men,  and  the  answers  furnish  the 
information  desired.  The  general  topics  treated  are  air, 
alloys,  beams,  belts,  bricks,  buildings,  calculations, 
cement,  combustion,  disinfectants,  foods,  fuels,  gas,  gear 
wheels,  gravity,  hydraulics,  iron  and  steel,  locomotives, 
lubrication,  mechanical  process,  metals,  plants,  power 
railways,  ropes,  saws,  shafting,  strength  of  mater-'als, 
temperatures,  waters,  weight,  wines,  works,  etc.  This 
book  comes  like  a  general  supplement  to  Dr.  Grimshaw's 
•'Steam  Engine  Catechism,"  "Engine  Banners'  Catecli- 
ism,"  "Pump  Catechism,"  "Boiler  Catechism,"  and 
"Hints  to  Power  Users." 

Miss  Mamie  Dickens,  who  was  always  known  as  the 
favorite  daughter  of  Charles  Dickens,  has  written,  for  the 
Christmas  number  of  The  Ladies'  Home  Joubnai,,  her 
first  story.  It  is  a  semi-ghost  taie  of  the  romance  of  an 
old  English  manor.  Miss  Dickens'  only  piece  of  literary- 
work  previous  to  this  story  was  the  editing  of  her 
father's  letters  for  publication.  She  is  said  to  possess 
true  literary  talent. 

Robert  J.  Buedette,  the  humorist,  is  to  go  into  the  ed- 
itorial harness  again.  With  January  1st,  he  will  become 
a  salaried  editor  on  the  staflE  of  The  Ladies'  Home 
JouBNAL,  and  will  conduct  a  regular  department  in  each 
issue  of  the  periodical. 

The  Christmas  Number  of  SoEiiiNER's  Magazine  con- 
tains ten  illustrated  articles,  in  which  is  represented 
some  of  the  best  work  of  well-known  artists,  following 
the  precedent  of  previous  Christmas  issues,  there  is  an 
abundance  of  short  fiction.  There  are  a  poetic  legend  of 
the  first  Christmas  tree  entitled  "The  Oak  of  Geismar  " 
by  Henry  van  Dyke;  a  stirring  tale  of  the  Franco-Prussian 
War,  "A  Charge  for  France,"  by  John  Heard,  Jr.,  with 


♦  PublUUed  by  Walter  G.  Kraft,  70  La  Salle  St.,  Chicago; 
price,  81. 
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illustrations  by  Marchetti,  the  emieut  Frenoh  artist  and 
pupil  of  Detaille;  an  artist's  story  of  "Espero  Gorgoni, 
Gondolier,"  by  F.  Hopkinson  Smith,  with  the  author's 
own  illustrations;  another  of  George  A.  Hibbard's  charm- 
ing short  stories,  entitled  "A  Fresh-water  Romance,"  a 
tale  of  the  great  lakes,  the  interest  of  which  centres 
about  an  old  propeller;  and  "A  Little  Captive  Maid,"  by 
Sarah  Orne  Jewett,  which  is  the  story  of  a  cheery  Irish 
girl,  whose  services  made  easy  the  last  years  of  an  old 
New  England  sea-captain.  This  instalment  of  Mr. 
Stevenson's  story, ''The  Wrecker,"  describes  vividly  a 
a  voyage  on  the  Pacific,  and  the  arrival  at  the  deserted 
island  and  the  wreck  around  which  the  action  of  the 
story  moves.  In  addition  to  this  noble  fiction,  is  an  ap- 
preciative article  on  Albert  Moore,  the  English  painter, 
who  passed  fifty  years  of  age  without  recognition  by  the 
Royal  Academy,  and  yet  has  achieved  a  unique  position 
with  artists  and  critics  for  the  original  quality  of  his 
work.  The  most  richly  illstrated  articles  in  the  number 
is  "Afloat  on  the  Nile,"  by  Mr.  and  Mrs.  E.  H.  Blashfield, 
which  describes  the  voyage  in  a  dahabeeyeh  from  Cairo 
to  the  Cataract,  illustated  by  Mr.  Blashfleld's  own 
sketches;  Charles  P,  Lummis  contributes  the  first  of  a 
group  of  short  papers  on  the  little-known  region  of  New 
Mexico  and  Arizona,  which  he  calls  "The  Land  of  l  oco 
Tiempo"  (the  land  of  Pretty  Boon).  For  a  number  of 
years  Mr.  Lummis  has  lived  in  this  region,  and  has  been 
making  a  unique  series  of  photographs  from  which  sel- 
ections will  be  made  for  his  articles.  Miss  Guiney's 
ballad  of  "Peter  Rugg,  the  Bostonian,"  is  illustrated  with 
twelve  pen  drawings  by  Howard  Pyle;  and  "Peleus  to 
Thetis,"  by  Bessie  Chandler,  has  elaborate  decorations 
by  Herbert  Denman.  Several  unillustrated  poems  and 
the  Point  of  View  complete  the  Christmas  issue,  which 
appears  with  a  special  cover-design  by  Will  H.  Low 

What  A  Magazine  Costs. 
A  very  good  idea  of  the  amount  of  money  it  costs  to 
successfully  conduct  one  of  the  magazines  of  to-day  is 
aptly  illustrated  in  some  figures  regarding  the  editorial 
cost  of  Hie  Ladies^  Home  Journal  of  this  city,  says  the 
Philadelphia  Puhlic  Ledger.  The  Jounml  is  edited  by 
Mr.  Edward  Bok.  For  shaping  the  thoughts  of  his  750- 
000  women  readers  each  month  Mr.  Bok  is  paid  $10,000 
per  year,  and  has  an  interest  in  the  business  besides 
which  nets  him  fully  twice  his  salary.  He  has  a  staff  of 
sixteen  salaried  editors,  which  includes  men  and  women 
like  Rev.  Dr.  Talmage,  Robert  J.  Burdette,  Palmer  Cox, 
Margaret  Bottome,  Isabel  Mallon  and  Maria  Parloa.  The 
combined  salaries  of  these  editors  exceed  120,000  a  year. 
The  Journal  spends  each  month  $2,000,  or  about  $35,000 
per  year  on  miscellaneous  matter  not  contributed  by  its 
regular  editors,  and  the  working  force  in  the  editorial 
department  means  at  least  $6,000  more  in  salaries,  mak- 
ing over  $00,000  a  year,  and  this  represents  but  a  single 
departnent  of  the  magazine;  and  I  question  whether  any 
periodical  is  conducted  on  a  more  business-like  and  econ- 
omical basis  I  than  is  the  Journal.  No  wonder  thot  J.  B. 
Lippincott,  when  asked  by  a  friend  why  he  did  not  keep 
a  yacht:  replied  "  A  man  can  only  sustain  one  luxury—  I 
publish  a  magazine!" 


SPRINGFIELD  REPUBLICAN  FOR  1892. 

An  independent,  complete  and  able  newspaper;  the 
representative  journal  of  New  England.  Established  in 
1834  by  Samuel  Bowles. 

Published  daily,  Sunday  and  weekly. 

Tlie  Springfield  Republican  is  emphatically  a  news- 
paper for  the  people.  It  publishes  all  the  news  that  is 
news  in  the  broadest  and  highest  sense,  unaffected  by 
partisan  or  personal  prejudice.  It  is  enterprising,  alert 
and  intelligent  in  the  performance  of  its  duties  to  the 
public.  It  has  its  own  decided  opinions  on  public  ques- 
tions, and  these  opinions  are  expfessed  with  vigor  and 
ability,  but  they  are  not  allowed  to  color  its  news  col- 
umns. Tlie  Republican  is  a  thoroughly  fair  journal. 
Members  of  all  parties  who  desire  to  keep  informed  of 
the  important  political  events  and  discussions  of  the  pres- 
idental  campaign  of  1892,  should  subscribe  for  Tlie  Re- 
publican- 

Hie  Daily  Republican  was  started  in  1844,  and  is  the 
oldest  daily  paper  in  the  state  outside  of  Boston.  It  has 
always  kept  abreast  of  the  times,  and  has  been  quick  to 
avail  itself  of  the  best  modern  appliances  for  the  enlarge- 
ment and  improvement  of  its  new  service.  It  is  now 
regularly  an  eight-page  sheet  with  seven  wide  columns 
to  the  page,  and  supplemental  pages  are  frequently  added 
as  the  demand  of  news  or  advertising  require.  It  covers 
the  news  of  the  world  with  discriminating  care  and 
thoroughness.  New  England  happenings  and  interest 
receive  special  attention  and  liberal  space,  and  a  large 
force  of  special  reporters  and  correspondents  are  con- 
stantly employed  in  gathering  the  local  news  of  Western 
Massachusett''  and  the  neighboring  counties  of  Connecti- 
cut, Vermont  and  New  Hampshire  for  its  readers.  Its 
editorial  page  is  broad  in  range,  independent,  elevating 
and  int°reBting  in  quality.  Its  literary  department  is  of 
a  remarkably  high  order.  Its  political  correspondence  is 
furnished  by  Independent,  well-informed  and  capable 
writers.   It  publishes,  moreover,  a  great  variety  of  in- 


teresting and  valuable  general  correspondence  and  sel- 
ections. 

The  Sunday  Republican  was  first  published  in  1878  in 
response  to  a  real  public  demand  in  Western  Massachu- 
setts for  a  first-class  high-toned  Sunday  newspaper. 
Since  that  time  it  has  been  constantly  improved  and  it 
has  been  twice  enlarged  Fully  four-fifths  of  its  56  col- 
umns of  space  is  devoted  to  reading  matter  of  a  high 
order,  embracing  news,  special  correspondence,  a  full 
page  of  editorial  matter,  a  department  of  books,  authors 
and  art,  a  first-rate  weekly  story  and  a  weekly  sermon, 
sporting  and  theatrical  news  and  notes,  special  articles, 
original  and  selected  poetry,  etc..  The  Simday  Republic- 
can  iB  a  thorough  wholesome,  excellent  and  interesting 
journal,  well  adapted  to  the  tastes  and  wants  of  the  in- 
telligent New  England  public. 

Tlic  Weelily  Republican  is  now  more  than  07  years  old, 
but  age  only  improves  its  quality.  It  continues  to  be 
what  it  has  long  been,  a  remarkably  faithful  and  com- 
prehensive record  of  American  life.  Its  weekly  review 
of  the  news  is  very  carefully  compiled,  and  its  13  broad 
pages  contain  in  addition  to  the  news,  wonderfully  rich 
collection  of  valuable  and  entertaining  reading  matter. 
All  the  best  features  of  T)ic  Daily  and  Sunday  Republi- 
can are  reproduced  in  Tlie  Weeldy  in  full  or  but  slightly 
abridged,  and  arranged  with  admirable  skill  and  intelli- 
gence for  the  convenience  and  pleasure  of  the  reader. 
The  result  is  a  weekly  news  and  family  journal  which  far 
exceeds  in  interest  and  worth  any  similar  publication  in 
the  United  States  It  is  a  paper  New  Englanders  at  home 
and  abroad  will  find  of  special  value,  and  which  Ameri- 
cans everywhere  can  appreciate  and  enjoy. 

Subscription  Rates. — Daily:  70  cents  a  month,  $2  a 
quarter,  $8  a  year.  Sunday;  50  cents  a  quarter,  $2  a 
year.  Weekly:  .50  cents  for  six  months,  $1  a  year.  All 
subscriptions  are  payable  striotly  in  advance.  Specimen 
copies  free. 

Free  foe  one  Month.  —Tlie  W eeldy  Republican,^  12-page 
paper  will  be  sent  free  for  one  month,  to  any  one  who 
wishes  to  try  it.  New  subscribers  to  Tlie  Weeldy  for  1893 
can  have  the  paper  free  for  the  balance  of  1891. 

Address  The  Republican,  Springfield.  Mass. 

BUSINESS  NEWS. 


The  Sioux  City  Engine  Works  have  shipped  the  follow- 
ing: State  University,  Lincoln,  Neb.,  one  9}4  <t  15x18 
highspeed  compound;  J  H.  Hertsche,  Hamburg,  Iowa, 
one  18x36  Corliss;  Salina  Paper  Mill  Co. ,  Salina,  Kansas, 
one  20x43  and  one  12x30  Corliss;  Caldwell  &  Sons,  Chi- 
cago, one  14x30  Corliss;  Stella  Corn  Meal  Mill  Co.,  Stella, 
Neb. ,  one  11x16  high  speed. 


A  GERMAN   CONSTRUCTOR  OF  MACHINES 

wants  an  appropriate  position  in  a  machine  factory  of 
good  standing.  He  is  26  years  old  and  has,  after  thorough 
study  of  five  years,  passed  a  state  examination .  He  is  a 
good  and  quick  designer,  especiallv  reliable  in  the  con- 
struction and  projection  of  steam  engines  and  in  the 
erection  of  pumps,  water  and  air  compression  plants. 

Expectation  of  salary  m  ei  Please  address  ofliers 

to  I.H.  8638,  care  Rudolph  Mosse,  Berlin  S.  W.,  Germany. 


RESPONSIBLE   POSITION  WANTED. 


Meclianioal  Engineer,  competent  to  design,  con- 
struct, estimate  cost,  supervise  erection,  etc.,  of 
general  machinery  and  wrought  iron  work,  with 
practical  and  theoretical  experience,  desires  a  re- 
sponsible position  in  any  part  of  the  country.  Ad- 
M.  E.,  care  of  the  American  Engineee,  Pontiac 
Building,  Chicago. 


CHICAGO,  MILWAUKEE  &  ST.   PAUL  RAIL- 
WAY. 

Electric  Lighted  and  Steam  Heated  Vestibuled  Trains, 
with  Westinghouse  Air  Signals,  between  Chicago,  St. 
Paul  and  Minneapolis,  daily. 

Electric  Lighted  and  Steam  Heated  Vestibuled  Trains 
between  Chicago,  Council  Bluffs  and  Omaha,  daily. 

Through  Vestibuled  Sleeping  Cars,  daily,  between  Chi- 
cago, Butte,  Tacoma,  Seattle,  and  Portland,  Ore. 

Solid  Trains  between  Chicago  and  principal  points  in 
Northern  Wisconsin  and  the  Peninsula  of  Michigan. 

Daily  Trains  between  St.  Paul,  Minneapolis  and  Kan- 
sas City  via  the  Hedrick  Route. 

Through  Sleeping  Cars,  daily ,  between  St.  Louis,  St. 
Paul  and  Minneapolis. 

The  finest  Dining  Cars  in  the  World. 

The  best  Sleeping  Cars.  Electric  Reading  Lamps  in 
Berths. 

6,100  miles  of  road  in  Illinois,  Wisconsin,  Northern 
Michigan,  Iowa,  Minnesota,  Missouri,  South  Dakota 
and  North  Dakota. 

Everything  First-Class. 

Flrst-Olass  People  patronize  Flrst-Class  Lines. 
Ticket  Agents  everywhere  sell  Tickets  over  the  Chi- 
o&eo,  Milwaukee  and  St.  Paul  Ball  war. 


Map  of  the  United  States. 

A  large,  handsome  map  of  the  United  States,  mount- 
ed and  suitable  for  office  or  home  use,  is  Issued  by 
he  Burlington  route.    Copies  will  be  mailed  to  any 
address  on  receipt  of  13  cents  in  postage  by  P.  S. 
EusTis,  Gen'l  Pasri.  Agent,  0.,B.  &  Q.  R.  R.,  Chicago,  111. 


CONTRACTS  OPEN. 


Compteolleb's  Office,  ) 
City  of  New  Orleans,  > 
New  Orleans,  Nov.  20, 1891.  | 
Sealed  Proposals  will  be  received  at  this  office  until 
the  hour  of  13  m. ,  Thursday,  February  18, 1893,  for  the 
construction  of  a  new  drainage  pump,  in  accordance 
with  plans  and  .specifiations  on  file  in  the  office  of  the 
City  Engineer.    Copies  of  plans  and  specifications  will  be 
forwarded  by  mail  on  request. 

A  deposit  of  $200  will  be  required  to  accompany  each 
bid. 

The  city  reserves  the  right  to  reject  any  and  all  bids. 
All  in  conformity  with  Ordinance  No.  5753,  C.  S., 
adopted  Nov.  10,  1891. 
F31  Otto  Thoman,  Comptroller. 


Drawbridge.  —  Competitive  plans  for  a  drawbridge 
across  the  Duluth  ship  canal  will  be  received  by  the 
board  of  public  works  in  and  for  the  corporation  of  the 
city  of  Duluth,  Minn. ,  until  3  p.  m.  on  the  28th  day  of 
Debeinber,  1891,  said  plans  to  be  drawn  according  to 
notes  and  specifications  for  the  size  and  strength  now  on 
file  in  the  office  of  said  board,  which  will  be  furnished 
upon  application.  A  cash  prize  of  one  thousand  (1 ,000) 
dollars  will  be  paid  for  the  best  plans  furnished.  Said 
plans  must  be  accompanied  with  detail  specifications  and 
approximate  cost  of  said  bridge.  The  successful  bidder 
in  all  probability  will,  if  6o  desired,  be  engaged  by  the 
city  of  Duluth  when  the  bridge  is  built  to  superintend 
the  building  of  the  same. 

Official  Seal.  Heney  Teuelsen,  President.  T.  W.Abei.l, 
Clerk,  Board  of  Public  Works. 


Water-Works  Franchise.— The  city  of  Cape  Girar- 
deau, Mo.,  desires  to  let  a  franchise  to  a  private  company 
to  build  and  operate  Water-Works.  Plans  and  specifica- 
tions are  now  on  file  with  the  undersigned,  and  with 
Johnson  &  Flad.  Consulting  Engineers,  Laclede  Build- 
ing, St.  Louis. 

Sealed  proposals  will  be  received  up  to  6  o'clock  p.  m. 
Monday,  the  7th  day  of  December,  1891. 

Other  systems  will  be  investigated  if  submitted. 

The  Mayor  and  Council  reserve  the  right  to  reject  any 
or  all  bids.  H.  P.  Pibeonnot,  Mayor.  Attest,  Geo.  E. 
Chappell.    City  Register. 


Water- Works.— Sealed  proposals  will  be  received  un- 
til 3:30  P.  M.,  Nov.  30,  1891,  by  the  City  Clerk  of  Ham- 
mond, Ind.,  for  the  construction  of  a  system  of  water- 
works including  the  furnii-hing  and  laying  of  25.750  lin- 
eal  ft.'of  16-in.  cast  iron  pipe,  and  one  vertical  horizon- 
tal pump  of  3,000,000  galls,  capacity. 

Plans  and  specifications  may  be  seen,  or  obtained,  at 
the  office  of  the  Engineer,  C.  McLennan,  C.  E.,  308  Opera 
House  Block,  Chicago,  111. 

Firms  bidding  must  give  individual  names  and  furnish 
certified  check  in  the  sum  of  one  thousand  dollars  ($1,C00) 
payable  to  the  City  Clerk  which  shall  be  forfeited  to  the 
city  on  failure  to  execute  contract,  in  accordance  with 
terms,  if  awarded  same.  The  right  to  reject  any  or  all 
bids  reserved.  Bids  must  be  sealed  and  indorsed  "Pro- 
posal for  the  construction  of  Water-Works. "  J.  B.  Woods. 
City  Clerk. 


Stean  Heating.— Sealed  proposals  wU  be  received  at 
the  office  of  the  Supervising  Architect,  Treasury  Depart- 
ment, Washington,  D.  0.,  until  thellth  day  of  December, 
1891,  for  all  the,  labor  and  materials  required  to  fix  in 
place  complete  the  low  pressure,  return  circulation  steam 
heating  and  ventilating  apparatus  for  the  United  States 
Post  Office,  etc.,  building  at  Jackson,  Mich.,  in  accord- 
ance with  the  drawings  and  specification,  copies  of  which 
may  be  had  at  this  office,  or  the  office  of  the  superinten- 
dent at  Jackson,  Mich.  Bids  will  be  considered  for  any 
other  system  of  heating  and  ventilating,  in  lieu  of  the 
above'  and  parties  proposing  to  supply  such  must  sub- 
mit, with  their  proposal,  plans  and  full  specification  for 
same.  Each  bid  must  be  accompanied  by  a  certified 
check  for  a  sum  not  less  than  2%  of  the  amount  of  the 
proposal.  Proposals  must  be  sealed  and  marked  "Pro- 
posals for  the  low  Pressure,  Return  Circulation,  Steam 
Heating  and  Ventilating  Apparatuus  (or  otherwise,  as  the 
case  may  be)  for  the  United  States  Post  Office  Building 
at  Jackson,  Mich.,"  and  addressed  to  W.  J.  Edbeookb, 
Supervising  Architect. 


Sealed  Proposals  will  be  received  at  the  office  of 
the  Supervising  Architect,  Treasury  Department,  Wash- 
ington, D.  C. ,  until  2  o'clock  p.  m.  on  the  30th  day  of  No- 
vember. 1891,  for  all  the  labor  and  materials  requued 
for  the  cut  stone  work  and  brick  work,  iron  and  wood 
floor  and  roof  construction,  roof  covering,  approaches, 
etc. ,  for  the  superstructure,  ready  for  the  interior  finish 
of  the  United  States  Court  House  '^nd  Post  Office,  at 
Springfield,  Missouri,  in  accordance  with  the  drawings 
and  specification,  copies  of  which  may  be  had  at  this 
office,  or  the  office  of  the  Superintendent  at  Springfield, 
Missouri.  Each  bid  must  be  accompanied  by  a  certified 
check  for  a  sum  not  less  than  3  per  cent,  of  the  amount 
of  the  proposal.  The  Department  wUl  reject  all  bids  re- 
ceived after  the  time  herein  stated  for  opening  the  same; 
also,  bids  which  do  not  comply  strictly  with  all  the  re- 
quirements of  this  Invitation.  Proposals  must  be  inclosed 
in  an  envelope,  sealed  and  marked,  "Proposals  for  the 
Cut  Stone  Work  and  Brick  Work,  Iron  and  Wood  Floor 
and  Roof  Construction,  Roof  Covering,  Approaches,  etc., 
for  the  Superstructure,  etc.,  ready  for  the  interior  finish, 
for  the  United  States  Court  House  and  Post  Office  at 
Springfield  Missouri,"  and  addressed  to  W.  J.  Edbbooke, 
Supervising  Architect. 
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THK  JEWELL   PRESSURE  FILTER. 


The  Jewell  pressure  system,  as  illustrated  here- 
with, embodies  many  recent  improvements  of 
mechanism  and  is  admirably  adapted  for  purifying 
waters  for  boiler  evaporation. 

These  filters  are  often  placed  between  the  feed 
pump  aud  boiler,  or  heater  if  such  is  used,  so  that 
the  feed  water  is  pumped  first  through  the  filter, 
thus  carrying  the  boiler  pressure. 

The  0.  H.  Jewell  Filter  Co.,  of  Chicago,  have 
lately  placed  tbese  filters  in  Armour  &  Co.'s  graiu 
elevators  "C,"  "D,"  *'E,"  and  "F,"  all  of  which  are 
used  to  purify  the  Chicago  river  water  for  boiler 
purposes.  The  river  water  after  filtering  is  deci.-'- 
edly  brilliant  and  crystalline,  rivalling  the  ^ater 
from  mineral  springs,  and  there  is  an  advantage,  in 
filtering  the  Chicago  river  water,  of  saving  tbe  ex- 
pense of  tax  for  lake  water  whicli  often,  in  a  short 
time,  amounts  to  more  than  the  entire  cost  of  this 
apparatus.    The  filter  medium  does  not  require  to 


a  thoroughly  practical  man,  and  he  has  given  the 
mechanical  construction  of  these  filters  his  person- 
al attention. 


A  NOVEL  SMOKE  BURNER. 


Mr.  Frank  T.  Robinson,  of  Chicago,  has  just  per- 
fected a  novel  smoke-consuming  device,  which,  if 
all  that  is  claimed  for  it  is  true,  is  certainly  worthy 
of  the  consideration  of  those  having  steam  boiler 
plants.  Mr.  Robinson  has  spent  thousands  of  dol- 
lars and  over  five  years'  time  in  experimenting  and 
s' u.lying  the  principles  of  smoke  consuming.  He 
made  quite  a  success  last  year  in  tests  made  on 
some  ot  the  furnaces  of  the  city,  but,  while  the 
same  principle  v.a.'i  involved,  he  hadn't  the  fine 
means  of  regulation  that  he  has  since  perfected. 
In  f  iet.  to  use  an  expression  of  Mr.  Andrew  Young, 
ex-Sriu)ke  Inspector,  regarding  it,  '-it  is  practical, 
sensib'e,  and  .^cicnliflc."  The  principle  of  the  de- 
vice, as  ilr.  Rol  inson  explains  it,  is  by  means  of 


fireman  can  under.stand  and  operate  it.  He  claim  s 
that  the  suction  at  the  stack  creates  an  additional 
draft  and  equalizes  the  heat,  making  the  boiler 
safer  to  use  with  the  device  on  than  off;  also  that 
it  is  perfectly  noiseless  when  in  use. 

He  has  just  organized  the  Robinson  Siphon  Bur- 
ner company  with  a  capital  of  §250,000,  with  offices 
at  Room  809  Chamber  of  Commerce  Building,  Chi- 
cago, with  Mr.  A.  L.  Dickinson,  one  of  Chicago's 
prominent  and  wealthy  young  business  men,  as 
Secretary  and  Treasurer,  and  propo.ses  to  manufac- 
ture and  place  his  device  on  the  market.  The  com- 
pany controls  United  States  and  foreign  patents  and 
will  place  the  attachment  at  a  conservative  price 
and  sell  it  on  trial  to  responsible  firms. 


UNIVERSITY  EXTENSION   FOR  MECHANICS 
AND  DRAUGHTSMEN. 

The  Philadelphia  Association  Local  Center  of 
University  extension  has  decided  to  extend  the 
work  heretofore  done  to  reach  many  of  the  men  en- 
gaged in  industrial  establishments,  and  for  the  pur- 
pose has  provided  the  following  courses  of  instruct- 
ion: 

The  course  in  mathematics  which  was  given  last 
winter  is  again  being  given  to  largely  increased 
classes.  This  course  consists  of  twelve  lectures  by 
Prof.  Crawley  and  covers  trigonometry  and  the  use 
of  logarithms.  The  examples  used  are  largely 
taken  from  mechanics,  showing  the  practical  bear- 
ing of  the  work.  Each  lecture  lasts  one  hour,  after 
which  the  lecturer  answers  questions,  solves  prob- 
lems and  assigns  the  work  to  be  done  before  the 
next  lecture.  The  solution  of  the  problems  required 
are  mailed  to  the  lecturer  during  the  week. 

The  course  is  to  be  followed  by  one  on  the  me- 
chanics of  materials.  The  design  of  the  course  is 
to  give  the  fundamental  principles  underlying  the 
proportioning  of  parts  to  the  load  they  are  to  carry. 
The  lectures  will  be  given  under  the  following 
heads,  the  scope  of  the  problems  being  indicated. 

Lecture  1.  Tension  and  compression,  cylinder 
head  bolts,  boiler  stays,  connecting 
rods,  boiler  tubes,  &c. 

2.  Shearing  keys,  riveted  joints. 

3.  Bending,  bending  forces,  moments  of 
inertia. 

4.  Beams,  size  for  a  given  load,  load  for 
a  given  size, 

5.  Torsion,  shafting,  engine  and  mill. 

6.  Combined  stresses,  boats  loaded  out 
of  center,  buckling. 

These  courses  are  in  no  sense  popular  or  semi- 
popular,  as  to  do  the  work  successfully  will  require 
a  large  amount  of  individual  effort. 

It  is  the  intention  to  provide  such  courses  of  in- 
struction as  will  be  of  the  greatest  practical  use  to 
those  taking  them,  and  for  the  interest  already  ex- 
hibited in  the  proposed  courses  the  society  is  en- 
couraged to  continue  its  work  in  this  direction. 


PRACTICAL  SELF-SACRIFICE. 


Jewell  Pressttre  Filter. 


be  changed;  the  impurities  being  washed  from  it 
by  simply  reversing  the  flow  of  water. 

These  filters  are  made  in  sizes  from  2  to  6  feet  in 
diameter,  with  capacitie.s  from  15,000  to  125,000 
gallons  per  24  days.  A  battery  of  six  of  these  filters, 
each  c,  feet  in  diameter,  are  now  being  constructed 
for  the  water  works  at  Lake  Forest,  111. 

The  Jewell  improved  filters  are  in  extensive  use 
and  have  now  been  upoa  the  market  sufficiently 
long  to  fully  demonstrate  their  efficiency.  They 
also  make  a  syHtcm  of  gravity  filtration.  These 
filters  are  adapted  for  any  class  of  work.  The  Jewell 
illustrated  catalogue  for  1892  is  already  issued,  and 
will  be  sent  to  anyone  wishing  to  investigate  this 
important  subject. 

Mr.  O.  H.  Jewell,  the  president  of  the  company,  is 
an  engineer  of  unquestioned  ability,  having  held 
the  position  of  foreman  of  shops  and  master  me- 
chanic of  the  C,  B.  A  Q.,  and  CM.  A  St.  Paul 
Railways,  and  for  many  years  he  was  chief  engineer 
of  the  C,  B,  &     elevators,  Pre.sident  Jewell  is  thus 


small  steam  siphons  placed  immediately  over  the 
fire-doors,  ,so  as  to  discharge  over  the  fire,  with 
which  are  connected  gas  pipes  running  to  the  stack 
or  a  point  just  above  the  flues.  By  tliis  means  the 
escaping  gas,  or  smoke,  are  caught,  mixed  with  air 
and  thrown  back  over  the  fire.  The  means  of  mix- 
ing the  air  with  the  carbonated  gases,  so  as  to  re- 
vivify them,  is  the  special  feature  that  has  occu- 
pied the  inventor's  mind.  It  is  done  in  this  way: 
Each  siphon  with  a  pipe  carrying  the  hot  gases  at  a 
temperature  of  from  500  to  700  degrees  has  a  corres- 
ponding one  receiving  air.  The  two  unite  within 
the  front  liners,  just  before  being  discharged  over 
the  fire,  .so  the  mixture  reaches  the  flre  at  a  com- 
paratively high  temperature.  The  amount  of  air 
used  is  regulated  by  valves  in  the  pipes,  and  by 
this  means  Mr.  Robinson  claims  to  manufacture  a 
combustible  gas  out  of  the  smoke.  The  device  is 
regulated  simply  by  the  air  valves  and  can  be  ad- 
justed to  any  grade  of  coal  or  temperature  of 
weather,  and  is  so  simple  that  the  most  careless 


According  to  a  report  from  La  Porte,  Ind.,  Dec. 
1,  the  young  women  of  that  place  dare  to  do  (as 
well  as  talk).  The  Young  Ladies'  Charity  Circle  is 
composed  of  twenty-three  society,  musical,  and  dra- 
matic young  women  of  this  city.  The  object  of  the 
societj  is  the  relief  of  the  destitute  and  the  afflicted. 
On  the  8th  of  last  August  Ernest  Schmitz,  a  poor 
lad,  was  burned  by  a  gasoline  explosion,  since 
which  time  he  has  been  under  the  care  of  the 
county  physician.  The  sores  have  become  so  seat- 
ed that  it  was  decided  that  the  only  way  to  make 
them  heal  over  was  to  introduce  the  process  of 
skin-grafting,  but  did  not  know  where  to  get  the 
material.  Hearing  of  the  necessity,  the  young  lad- 
ies of  the  "Circle"  promptly  came  forward  and  each 
one  volunteered  to  give  a  portion  of  her  cutis  vera 
in  the  interest  of  humanity. 


One  of  the  interesting  exhibits  at  tbe  World's 
Fair  from  Montana  will  be  a  relief  map  of  Butte,  the 
greatest  mining  camp  in  the  world.  It  is  reported 
that  Montana's  appropriation  of  $50,000  will  be 
doubled  at  the  next  session  of  the  legislature. 
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A  DESTRUCTIVE  ELECTRIC  BLAZE. 

A  disastrous  fire  occurred  in  Chicago  Nov.  30, 
caused  by  the  electric  current  being  short  circuited. 

Two  electric  wires  came  in  contact  in  the  dynamo 
room  of  the  Chicago  Arc  Light  and  Power  company. 
In  an  instant  there  was  a  flash  followed  by  a  loud 
sputtering  noise,  and  almost  before  the  men  at 
work  in  the  room  could  escape  it  was  in  flames. 

With  wonderful  rapidity  the  fire  spread  through- 
out  the  building,  and  in  less  than  two  hours  it  was 
completely  gutted  and  much  valuable  machinery 
■was  ruined.  According  to  the  estimates  of 
T.  J.  Smith,  manager  of  the  outside  lamp  system, 
Wylie  McCoy,  who  built  the  engines,  and  Irving 
Flight,  the  night  engineer,  the  losses  on  machinery 
will  be  about  as  follows: 

Four  500  horse-power  Williams'  high  speed  com- 


presssion  engines   $40,000 

One  250  horse-power  engine   6,000 

One  Renolds'  Corliss  shifter   4,000 

Twelve  new  upright  500  horse-power  boilers   12,000 

Three  hundred  lamps   15,000 

Shafting,  pulleys,  touches   15,000 

Sixty  dynamos   240,000 

Building   25,000 


$357,000 

An  insurance  man  estimated  that  the  salvage  on 
the  machinery  would  be  about  one-half.  He  esti- 
mates that  the  loss  on  building  and  contents  Avould 
amount  to  less  than  $200,000. 

In  the  same  building  were  a  number  of  small 
manufacturing  firms.  Most  of  these  were  on  the 
fourth  and  fifth  floors,  and  their  loss  -will  be  total. 
Nothing  is  left  on  the  fourth  and  fifth  floors. 

The  basement,  first,  second,  and  third  stories 
were  all  occupied  by  the  electric  light  company. 
In  the  basement  were  its  boilers  and  engines;  on 
the  first  floor  were  its  valuable  dynamos;  on  the 
second  its  shafting  and  pulleys,  and  on  the  third  its 
stock  of  lamps  and  fixtures.  Water  and  fire  have 
almost  totally  destroyed  all  this  stock,  the  dynamos 
especially  being  damaged.  They  are  peculiarly 
susceptible  to  fire  and  water,  and  nothing  but  their 
iron  frame-work  will  be  of  use  again. 

The  building  was  purchased  last  January  by  the 
Arc  Light  and  Power  company,  and  has  since  then 
been  entirely  remodeled.  It  had  a  frontage  of  fifty 
feet  on  Washington  street  and  160  on  the  east  side 
of  the  Chicago  river. 

The  night  force  had  scarcely  settled  down  to 
work  when  the  fire  occurred.  Four  of  the  men 
were  at  work  setting  up  a  new  dynamo  and  one  was 
oiling  the  machinery.  John  Blake,  watchman  for 
the  Central  Manufacturing  Block,  which  adjoined 
Arc  Light  and  Power  building  to  the  south,  had 
just  entered  the  door,  which  blew  shut  with  a  bang. 
Then  came  the  flash  and  the  men  fled  for  their 
lives. 

"It  was  all  done  in  a  flash,"  said  Watchman  Blake. 
"As  soon  as  the  wires  touched  there  was  a  flash. 
Then  the  sputtering  Are  ran  along  the  wiies  until  the 
whole  room  was  aglow.  No  matter  which  way  I 
looked  there  was  fire.  The  rubber  covering  of  the 
wires  seemed  to  be  burning,  aad  as  I  ran  out 
through  the  old  dynamo  room  it  was  the  same  there, 
and  from  the  appearance  of  things  when  I  got  out 
It  was  the  same  all  over  the  building.  The  electric- 
ity seemed  to  run  along  the  wires,  and  by  the  time 
I  reached  the  alarm-box  the  fire  seemed  to  have 
broken  out  in  every  separate  room.  Fortunately, 
as  the  men  were  leaving,  Thomas  Rallston,  one  of 
the  night  engineers,  shut  off  the  steam  and  the  en- 
gines were  stopped  and  the  flow  of  electricity  shut 
off." 

A  firewall  saved  the  Central  Manufacturing  Block, 
which  joined  the  electric  plant  to  the  east,  so  that 
the  firemen  had  little  trouble  in  keeping  the  fire 
confined  to  the  building  in  which  it  started,  but 
considerable  damage  was  done  by  smoke  and  wateV 
in  the  Central  Manufacturing  Block,  which  is  occu- 
pied by  a  score  or  more  of  manufacturing  compa- 
nies. 

Bo  sudden  was  the  fire,  and  so  instantaneous  its 
spread,  that  the  fifteen  occupants  of  the  building 
at  the  time  barely  escaped  with  their  lives. 

Engineer  Thomas  Rallston  said:  "I  was  working 
at  my  engine  in  the  basement  when  there  was  a 
blinding  flash  and  everything  seemed  to  be  on  fire 
at  once.  I  had  barely  time  to  shut  oil  the  engines 
and  stop  the  current,  and  rush  out.  All  my  clothes 
are  bum«d  up." 


I.  Flight,  the  chief  night  engineer,  said,  when 
asked  where  the  fire  originated:  ''I  don't  think  any- 
thing about  it.  I  know  where  it  started.  I  was 
there  and  saw  it.  It  started  from  a  short  circuit  in 
the  conduit,  which  is  on  the  ground  at  the  north 
end  of  the  court  between  the  old  and  new  build- 
ings. Every  wire  on  the  circuit  became  red  hot  at 
once,  and  the  woodwork  at  the  bottom  of  the  eleva- 
tor caught  from  them.  It  was  not  ten  minutes  till 
the  elevator  shaft  was  a  regular  furnace.' ' 

The  blaze  was  one  of  unusual  fierceness.  Added 
to  the  oily  woodwork  of  the  building  were  tons  of 
parafiflne  for  insulation  and  a  roomful  of  cork.  The 
cork  added  a  new  danger  to  the  scene.  As  soon  as 
the  roof  and  fifth  fioor  fell  the  blazing  cork  from 
the  fourth  floor  shot  up  hundreds  of  feet  in  huge 
firebrands.  These  came  down  on  the  roofs  of  the 
adjoining  buildings,  and  it  looked  for  a  time  as  if 
the  whole  district  would  be  afire.  The  steamer 
Tioga  was  in  the  path  of  these  firebrands,  and  had 
it  not  steamed  a  block  further  down  the  river  an- 
other fire  might  have  been  added  to  the  list. 

The  Chicago  Arc  Light  and  Power  company  fur- 
nished electricity  for  about  3,000  electric  lights  in 
various  parts  of  Chicago,  besides  supplying  power 
for  electric  motors.  The  stoppage  oi  this  supply  of 
light  and  power  will  cause  great  inconvenience  to 
the  people  of  the  city.  The  bridge-tender  at  Rush 
street  bridge,  which  for  the  last  few  months  has 
been  swung  by  electricity,  was  about  to  swing  his 
bridge  to  allow  a  vessel  to  go  through  at  7  o'clock 
when  his  current  was  cut  off  by  the  fire.  The  ves- 
sel was  forced  to  wait  until  the  steam  turning  gear 
could  be  gotten  into  working  order. 

The  company  supplied  a  largenumber  of  business 
houses  and  theaters  with  lights,  and  the  burning  of 
the  plant  left  them  in  the  dark.  The  electric  signal 
lights  on  the  Rock  Island  railway  went  out  and  had 
to  be  supplied  with  oil  lamps.  The  lamps  in  front 
of  the  Grand  Opera-House,  Hooley's  Theater,  the 
Standard  Theater,  the  Academy  of  Music,  the  Hay- 
market  Theater,  and  the  Lyceum  Theater  all  went 
out.  Fortunately  the  incandescent  lights  used 
within  were  supplied  by  another  company,  so  that 
the  audiences  were  not  disturbed.  The  lights  in  a 
large  number  of  business  houses  went  oat,  and 
they  had  to  resort  to  the  use  of  gas. 


THE  ENGINE  ROOM  SUSPECTED- 


The  great  fire  from  the  electric  wires  at  the  Chi- 
cago Arc  Light  <fe  Power  Co.'s  building  Nov.  30  was 
followed  by  a  big  blaze  at  the  Adams  Express  Build- 
ing, Chicago,  on  the  night  of  Deo.  Ist. 

Fire  broke  out  in  the  basement  of  the  big  build- 
ing at  11  o'clock  p.  m. 

The  Fort  Wayne  Electric  Light  company  oocu- 
pies  the  basement  and  the  rear  of  the  first 
floor.  The  boilers  and  coal  bunkers  are  in  the  base, 
ment,  the  engines,  dynamos,  and  switchboards  be- 
ing located  on  the  grouud  floor.  Where  the  fire 
broke  out  was  doubtful.  The  engineer  discovered 
it  behind  the  switchboard,  but  it  seemed  to  him  to 
come  from  the  boiler-room. 

The  firemen  found  great  dlflttculty  in  locating  the 
fiames  owing  to  the  dense  smoke  that  poured  from 
the  doors  and  windows.  A  hose  was  carried  into 
the  basement  from  the  alley  running  between  the 
bailding  and  the  Fair,  but  one  of  the  firemen  was 
carried  out  insensible  and  his  companions  found  it 
impossible  to  work  longer  in  the  suffocating  air. 

Lines  of  pipe  were  carried  in  from  the  front  and 
streams  turned  on  through  the  doors  leading  into 
the  engine-room,  but  without  appreciable  effect. 
The  smoke  poured  up  through  every  opening,  and 
the  elevator  shafts  acted  as  a  funnel  to  carry  the 
smoke  to  the  upper  floors,  giving  the  building  the 
appearance  of  being  on  Are  throughout. 

Fireman  Henry  Callahan  of  Engine  Company  No. 
32  was  caught  under  an  upturned  dynamo.  The 
heavy  iron  frame  fell  across  his  feet,  and  it  requir- 
ed the  efforts  of  a  half  a  dozen  firemen  to  rescue 
him  from  his  perilous  position. 

Charles  Slausen  of  Truck  Company  No.  1,  living 
at  No.  1043  West  Harrison  street,  entered  the  base- 
ment under  the  Jenning's  Trust  company's  office 
during  the  early  part  of  the  fire.  Smoke  was  pour- 
ing up  from  the  engine-room,  and  the  fireman  soon 
lost  bis  way  in  the  darkness.  He  fell  on  the  floor 
and  yelled  for  assistance.  Two  men  attempted  to 
reach  him  through  the  front  entrance,  but  were 


driven  back  by  the  smoke.  Finally  a  chain  was 
formed  by  three  firemen  and  a  policeman  and  he 
was  carried  into  the  open  air.  He  was  taken  to 
Hannah  <k  Hogg's  saloon  near  the  Columbia  The- 
ater and,  with  the  assistance  of  Dr.  E.  C.  Fortner, 
was  revived.  He  remained  unconscious  for  forty 
minutes. 

The  amount  of  damage  done  by  the  fire  is  hard 
to  estimate.  The  dynamos,  switches,  and  engines  of 
the  Fort  Wayne  Electric  company  were  ruined.  The 
tenants  will  suffer  great  inconvenience,  as  the  ele- 
vators will  not  be  in  rurniog  order  for  a  week  at 
least. 

The  Fort  Wayne  Electric  Light  company  sup- 
plied power  for  3,000  lights  to  business  bouses 
in  the  down-town  district.  The  dynamos  and 
switches  being  a  total  wreck,  for  some  days  there  can 
be  no  power  furnished  those  using  the  lamps.  This 
coming  on  the  heels  of  the  burning  of  the  Arc 
Light  &  Power  company's  property  will  leave  a 
dearth  of  electric  lights  during  the  holiday  season 
when  they  are  most  needed. 

"It  is  a  wonder,  that  fire  has  not  broken  out  here 
oftener,"  said  Watchman  Daly,  "for  the  place  was 
so  dry.  I  came  here  five  years  ago,  and  this  Is  the 
third  time  it  has  burned.  The  last  time  the  frame 
work  became  ignited  from  a  red-hot  pipe,  and  it 
may  have  been  the  same  way  tonight. " 

Chief  Swenie  said  the  fire  started  from  the  igni- 
tion of  the  pine  floors  over  the  boilers.  He  estim- 
ates the  loss  of  f 5,000  for  the  American  Exchange 
Bank,  $1,500  to  the  Adams  Express  company,  and 
f 5,000  for  the  Electric  company.  The  chief  engin- 
eer of  the  company  places  its  loss  at  $15,000. 


ANOTHER   LOCOMOTIVE  EXPLOSION, 

Our  correspondent  at  Akron,  Ohio,  sends  us  a  full 
report  of  the  terrible  explosion  of  a  locomotive, 
while  running,  on  Friday  morning  of  last  week,  on 
the  C,  A.  <fe  C.  railroad,  by  which  an  engineer  and 
fireman  met  th*ir  death  without  a  moment's  warn- 
ing. 

The  explosion  occurred  at  a  point  one  mile  west 
of  the  South  Akron  depot,  just  east  of  the  canal 
bridge  and  at  the  entrance  to  the  new  B.  &  0.  and 
C,  A.  <t  C.  railroad  yards. 

Two  truMed  employes  of  the  road.  Engineer  John 
Byron,  of  MlUersburg,  and  Fireman  George  Parker, 
of  Fair  Oaks,  in  charge  of  Mogul  27,  were  instantly 
killed. 

The  wreck  and  explosion  was  the  most  complete 
and  disastrous  one  in  the  history  of  the  C,  A.  &  C, 
and  the  oldest  railroaders  are  unable  to  account  for 
the  cause.  There  are  few  instances  on  record  where 
a  locomotive  has  explo(^ed  while  running,  the  ma- 
jority of  explosions  to  locomotives  occurring  while 
the  engines  are  standing  still. 

The  locomotive  left  the  Akron  round  bouse  about 
7:30  in  charge  of  the  regular  engineer  and  fireman 
and  ran  wild  to  Barberton  backward.  While  at  the 
point  indicated  the  boile^  head  blew  out  and  made 
a  shapeless  mass  of  the  locomotive.  The  body  of 
the  engineer  was  found  600  feet  south  of  the  track 
and  that  of  the  fireman  200  on  the  opposite  t>ide. 

Both  men  were  married  and  Engineer  Byron  ia 
the  father  of  two  small  children.  Engineer  Byron 
was  the  younger  and  was  thought  to  be  about  30 
years  old  by  his  fellow  railroaders.  Fireman  Par- 
ker was  several  years  older. 

They  claim  that  Mogul  27  was  a  comparatively 
new  engine  and  was  c  nsidered  one  of  the  safest  on 
the  road.  No  one  knew  how  long  it  had  been  in 
use.  A  plate  on  the  boiler  bore  the  name  of  the 
builders  with  the  date  1888.  Whether  this  was  the 
date  when  it  was  built  or  when  it  came  from  the  re- 
pair shop  could  not  be  learned. 


The  Exposition  committee  on  Electricity  has  de- 
cided that  the  names  of  the  following  electricians 
shall  appear  over  the  entrances  of  the  Electricity 
Building:  Franklin,  Galvani.  Ampere,  Faraday, 
Sturgeon,  Ohm,  Morte,  Sif  mens,  Davy,  Volta,  Hen- 
ry.  Oersted,  Coulomb,  Ronald,  Page,  Weber,  Gil- 
bert, Davenport,  Soemmering,  DonSilva,  Arago^ 
Danieil,  Jacobi,  Wheatst  one,  Gaus^s.  Vail,  Bain,  De- 
laRive,  Joule,  Sau&sure,  Cooke,  Varley,  Steinheil, 
Guericke,  LaP  Jace,  Cbanning,  Pnettly,  Maxwell, 
Coxe,  Theles,  Cavendish.  It  was  concluded  best 
not  to  honor  thus  any  electricians  who  are  now 
living. 


Decembek  5,  1891. 
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EGAN    HAND    PLANER    AND  JOINTER. 


MECHANICS  MADE  EASY. 


In  these  days  of  mechanical  advancement  there 
is  brought  out  from  time  to  time,  special  mechan- 
isms for  convenient  and  perfect  work.  One  of  tuese 
is  to  be  seen  in  the  engraving  given  herewith, 
which  we  have  obtained  from  the  famous  Egan  Co., 
of  Cincinnati,  0.  The  machine  shown  has  a  rab- 
betting  attachment  and  slotted  steel  head,  and 
through  further  courtesy  are  f)ermitted  to  say  of  it 
as  follows: 

This  new  hand  planer  and  joiner  has  special  ad- 
vantages not  usually  found  on  machines  of  this 
class  and  which  will  recommend  it  to  practical 
wood-workers  as  being  the  most  convenient  ma- 
chine made;  doing  a  great  variety  of  work,  such  as 
making  glue  joints  (either  concave  or  convex)  plan- 
ing out  of  wind,  cornering,  chamfering,  beading, 
grooving,  gaining  rabbeting  and  a  general  run  of 
work. 

The  column  is  one  complete  casting,  cored  out, 
using  the  inside  for  a  tool  box.  The  top  is  plained 
perfectly  true,  giving  a  solid  and  reliable  founda- 
tion for  the  incline  plate  to  work  on.  The  journal 
boxes  for  the  cylinder  are  also  pai-t  of  the  main 
column  insuring  a  steady  running  head. 

The  tables  are  over  seven  feet  long,  planed  per- 
fectly true  having  a  rabbetting  table  connected 
which  supports  the  stock,  either  for  cutting  across 
or  with  the  grain  of  the  wood,  trsing  the  long 
straight  knives  for  this  purpose  thereby  saving 
time  and  money. 


By  Pbof.  F,  a.  Smith. 

(Coniinued.) 

In  speaking  of  the  specific  properties  of  bodies, 
it  is  well  to  point  out  that  there  are  properties 
which  are  in  common  to  all  solids  but  are  not  shared 
in  by  liquids  and  gasses,  We  will  first  look  at  the 
specific  properties  of  solid  bodies,  and  the  most  no- 
table is  called  adhesion  which  may  be  explained  as 
being  a  natural  force  which  makes  different  small 
articles  of  one  body  cling  to  larger  bodies.  This 
explains  why  dust  clings  to  everything  It  falls  upon 
and  is  in  fact  a  miniature  gravity  exerted  by  the 
larger  body  to  the  small  particles.  It  is  the  force 
of  adhesion  which  makes  the  cement,  mortar  and 
1  indred  appliances  useful  in  the  industrial  world. 

2.  Cohesion  is  a  force  which  holds  the  particles 
in  a  body  together;  that  such  a  force  exists  is 
plainly  evident,  for  if  it  did  not  there  could  be  no 
distinction  in  bodies  as  gravity  would  mix  every- 
thing together.  The  cohesion  is  strong  in  solid 
bodies,  but  only  slight  in  fiuids  and  less  than  the 
force  of  gravity;  this  explains  why  fluids  can  only 
be  at  rest  when  their  surface  is  perfectly  horizon- 
tal. In  gaseous  bodies  the  cohesion  is  totally  ab- 
sent and  in  its  stead  there  is  a  repulsive  force  at 
work  tending  to  separate  the  particles  constantly. 

The  intensity  of  cohesion  in  solid  bodies  can  be 
measured  by  the  amount  of  resistance  they  offer  to 
strains  tending  to  rend  them.  Strains  can  be  ap- 
plied in  two  different  directions;  first,  longitudinal 


New  Hand  Pi<aner  and  Jointer. 


The  cylinder  is  made  of  solid  hammered  steel. 
Two  sides  are  made  plain  to  receive  the  long  knives 
and  the  other  two  sides  s'otted  for  putting  on  bead- 
ing, molding  and  any  other  shape  of  knife  to  suit 
the  work  to  be  done.  This  is  a  very  convenient 
arrangement. 

The  patent  bevel  fence  is  very  simple  in  con- 
struction. One  clamp  operated  by  a  single  screw 
will  hold  the  same  to  any  desired  angle.  The  face 
is  planed  perfectly  true  and  suitable  provision  is 
made  for  using  the  fence  at  any  point  across  the 
table. 

The  new  arrangement  for  raising  and  lowering 
each  table  independent  (if  each  other  is  very  com- 
plete. The  tables  can  be  raised  or  lowered  the 
fallest  extreme.  Instantly,  to  give  access  to  the 
knives,  or  they  can  be  adjusted  the  smallest  frac- 
tional part  of  an  inch  to  suit  the  work,  all  of  which 
in  accomplishec  by  the  two  levers  placed  conven- 
ient to  the  operator. 

For  further  information,  address  the  originators 
and  builders,  The  Egan  Company,  Nos.  103  to  183 
\V,  Front  St.,  Cincinnati,  Ohio. 


The  Council  of  the  American  Society  of  Mechani- 
cal Engineers  has  appointed  a  commitiee  to  devise 
and  recommend  a  serious  of  efficiency  tests  of  engi- 
neering appliances  at  the  Columbian  Exposition- 
On  this  committee  are  Chas.  E.  Emery,  who  was  in 
charge  of  the  steam  boiler  tests  at  the  Centennial 
Exposition,  and  I'rof.  R.  II.  Thurston,  of  Cornell 
University,  who  was  a  commissioner  to  the  Voiana 
Exposition  of  1873,  and  a  member  of  the  jury  of  the 
Parts  Exposition  of  1889. 


either  by  applying  weights  or  thrusts  to  crush  the 
body  or  by  a  pull  tending  to  tear  it  to  pieces;  the 
first  strain  is  then  called  compression  and  if  the 
body  is  fractured  is  called  "crushed;"  the  second 
strain  is  called  tension  or  stretching  and  the  kind 
of  fracture  induced  thereby  is  called  tearing. 

Forces  can  secondly  be  applied  transversely  and 
may  be  either  bending  or  twisting;  if  the  former, 
the  strain  is  called  bending  and  the  fracture  break- 
ing, if  the  latter  the  strain  is  called  torsion,  and  the 
fracture  wrenching. 

A  body  may  also  be  subjected  to  a  combined 
longitudinal  and  transverse  stress  at  the  same  time; 
a  force  of  this  kind  is  called  distortion,  the  strain  in- 
duced detrusive,  and  the  kind  of  fracture  is  called 
shearing. 

Whenever  such  outside  forces  try  to  alter  the 
shape  of  bodies  they  generate  within  the  body  an 
opposite  force  called  elasticity  which  tends  to  re- 
store the  body  to  its  original  form  as  soon  as  the 
stress  ceases  to  act.  Up  to  a  certain  limit  the  elas- 
ticity of  a  body  is  exactly  equal  to  the  stress,  and 
the  elasticity  up  to  such  a  point  is  called  "perfect;" 
if  this  limit  is  passed  then  the  bodies  are  at  the 
mercy  of  the  forces  and  brittle  bodies  will  break; 
the  forms  of  most  bodies  are  changed  permanently; 
for  instance  if  a  wire  has  been  permanently  length- 
ened by  a  great  strain  it  will  not  be  able  to  assume 
its  original  length  but  is  still  able  to  resist  tension 
of  a  smaller  force. 

That  elasticity  Is  produced  by  stress  can  be  poven 
by  the  ordinary  pop  gun;  the  air  between  the  wad 
and  the  piston  is  compressed  by  the  piston  and  as 
the  pressure  increases  the  clastic  force  of  the  air 


Increases  until  the  elasticity  is  sufacient  to  expell 
the  ball. 

Elasticity  is  most  perfect  in  aeriform  bodies  and 
is  also  perfect  in  fluids.  In  solid  bodies,  however, 
it  varies  greatly.  India  rubber,  ivory  and  glass, 
for  instance,  show  considerable  elasticity,  while 
lead,  clay,  etc.,  have  but  little.  If  a  ball  of  ivory  is 
dropped  upon  a  marble  slab  it  will  rebound  nearly 
to  the  same  height  from  whence  it  fell  and  if  the 
slab  had  been  covered  with  fine  charcoal  powder  it 
would  be  found  that  the  ball  has  taken  up  all  the 
powder  within  a  small  circle;  if  the  height  of  the 
fall  be  increased  it  will  be  found  that  the  size  of 
the  circle  also  increases  and  this  proves  that  as  the 
baU  strikes  the  marble  plate  it  is  compressed  or  flat- 
tened and  the  elasticity  so  induced  causes  it  to  re- 
bound in  the  effort  in  regaining  its  original  shape. 

Flexibility  should  not  be  confounded  with  elas- 
ticity. Soft  copper  wire  is  very  flexible  but  has  lit- 
tle elasticity.  Steel  wire  is  both  flexible  and  elastic, 
while  threads  of  glass  are  very  elastic  but  possess 
little  flexibility. 

Elasticity  of  the  different  bodies  finds  innumera- 
ble applications  in  the  different  industries  and  the 
application  of  steam,  gas,  steel  springs,  etc.,  must 
be  credited  to  their  elasticity. 

The  ultimate  strength  of  a  body  is  the  Intensity  of 
the  cohesion  resisting  a  stress  tending  to  produce 
fracture. 

The  proof  strength  equals  the  greatest  strain  that 
a  certain  body  can  bear  with  safety  and  varies  from 
one-tenth  to  one  half  of  the  ultimate  strength.  The 
resistance  which  bodies  offer  to  forces  tending  to 
pull  their  particles  apart  is  called  tenacity;  in  all 
other  cases  it  is  simply  called  resistance;  if  the 
stress  is  distortion  the  strength  opposed  is  called 
resistance  to  shearing,  etc. 


A  GREAT  ELECTRIC  RAILWAY  COMPANY. 


The  International  Electric  railway  company  of 
Chicago,  with  offices  at  No.  260  South  Clark  street, 
that  city,  has  Just  completed  its  organization.  C. 
B.  Holmes,  late  president  and  superintendent  of  the 
Chicago  City  company,  has  been  elected  President, 
Henry  P.  Daly  Vice-President,  W.  S.  Garvey  Sec- 
retary and  W.  H.  Applegate  Treasurer.  The  Board 
of  Directors  consists  of  the  officers  and  Geo.  S. 
Kaapp.  This  company  was  organized  to  build, 
equip,  and  promote  the  Applegate  Underground 
Electric  railway.  The  capital  stock  of  $2,500,000  is 
divided  into  shares  of  $10  each. 

The  Applegate  is  an  underground  closed  electric 
conduit  system  similar  to  the  cable.  Its  main  sup- 
ply current  wires  are  first  covered  with  the  best  of 
insulation,  then  with  a  lead  pipe.  On  this  lead 
pipe  at  intervals  of  thirty-two  feet  are  iron  contact 
boxes.  The  lead  pipe  is  sold3red  to  the  boxes  and 
the  solder  substantially  holds  them  in  their  place. 
Then  an  iron  guiding  rail  is  bolted  to  the  conduit 
frame  on  which  it  tows  all  along  a  flexible  steel  bar 
thirty-three  feet  long,  bolted  to  the  guiding  rail. 
The  apparatus  is  propelled  along  by  the  car,  run- 
ning backward  or  forward,  and  making  contact  by 
coming  between  the  boxes  and  guiding  rail,  thus 
giving  the  current  to  the  motor  on  the  car. 

The  current  is  entirely  closed,  air  tight  and  water 
tight,  only  when  acted  upon  by  the  car,  and  is  not 
in  the  way  of  dirt  or  snow  or  any  of  nature's  dissi- 
pating elements.  The  outside  conduit  is  buUt 
chiefly  of  steel;  with  cast  iron  ribs  of  a  peculiar 
design. 

The  company  thinks  it  has  just  what  is  wanted  in 
large  cities  for  rapid  transit,  something  reliable, 
perfectly  safe,  and  rapid  and  powerful.  The  road 
can  be  run  at  a  speed  of  from  one  to  thirty  miles  an 
hour. 

The  company  hopes  to  get  permission  to  build 
and  equip  ffve  miles  of  this  road  on  the  World's 
Fair  grounds,  making  a  circuit  of  the  grounds  and 
carrying  passengers  to  and  from  the  various  main 
buildings.  If  it  secures  permission  the  road  will 
be  equipped  with  Pullman  palace  cars,  and  will  be 
used  also  to  make  tests  of  the  various  electric  mo- 
tors to  determine  the  advantages  of  each. 


Mr.  Sell,  the  London  advertising  agent,  has  ap- 
plied for  space  at  the  World's  Fair,  to  exhibit  speci. 
mens  of  all  of  the  leading  newspapers  of  the  world 
which  have  been  printed  daring  the  last  two  cen- 
turies. 
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Philadelphia  has  an  active  auxiliary  of  the 
Daughters  of  Fulton,  with  Mrs.  Minerva  J.  Hartz- 
man  as  matron.  Mrs.  Hartzman  is  also  Deputy  Su- 
preme Matron  for  the  State  of  Pennsylvania.  Her 
letter  in  this  issue  will  no  doubt  be  read  with  In- 
terest. 


tween  the  two,  who  write  quite  independently  of 
each  other,  it  may  reasonably  be  expected  that 
"mechanics"  will  really  be  made  easy,  and  readily 
understood  by  everyone  interested  theiein.  For- 
merly it  was  the  mechanics  who  made  gods,  heros 
and  kings,  according  to  Shakespeare.  Our  mechan- 
ics of  to-day  make  machinery  and  useful  devices . 
Our  steam  engineers  should  all  be  well  versed  in 
mechanics.  And  we  hope  Prof.  Smith  and  "The 
Doctor"  will  make  the  laws  of  forces  better  under- 
stood. 


MECHANICAL  POWER. 


Electricity  demands  considerable  attention  in 
our  present  issue.  The  rules  for  regulating  the  De- 
partment of  Electricity  at  the  World's  Fair  are  pub- 
lished. Two  big  fires  are  also  reported — one  in  a 
new  building  occupied  by  the  Chicago  Arc  Light 
&  Power  Co.,  caused  by  a  short-circuit,  and  was  un- 
questionably an  electric  blaze;  the  other  occurred 
in  the  Adams  Express  Building,  Chicago,  part  of 
the  basement  of  which  was  occupied  by  the  Fort 
Wayne  Electric  Light  Company.  But  the  fire  in 
the  latter  place  is  supposed  to  have  originated  in 
the  wood  work  over  the  engine  room.  And  although 
the  "wires"  are  not  suspected  in  the  latter  case,  the 
result  is  disastrous  to  those  who  obtained  their 
electric  current  from  that  quarter  inasmuch  as  the 
supply  is  extinguished  by  the  destruction  of  the 
dynamos. 


Mechanics  stand  forth  conspicuously  in  our 
present  number.  Prof.  Smith  continues  his  "Me. 
chanics  made  easy."  Then  comes  "The  Doctor" 
with  his  first  chapter  on  "Mechanical  power,"  di- 
lating upon  the  lever.  The  term  mec/iamc«  takes  In 
the  action  of  forces  on  all '-bodies,"  including  solids, 
liquids,  and  gases,  and  thus  affords  sufficient  topics 
for  our  two  special  writers.  "The  Doctor"  proceeds 
to  business,  as  may  be  noticed,  without  much  cir- 
cumlocution, and  treats  of  the  lever  for  a  start.  Be- 


A  WHILOM  STATIONARY  ENGINEER  MADE 
CONSUL   AT  BERMUDA. 

On  Nov.  25  President  Harrison  appointed  William 
K.  Sullivan,  of  Illinois,  to  be  United  States  Consul 
at  Bermuda.  This  appointment  will  touch  a  chord 
of  sympathetic  pride  in  the  heart  of  many  of  our 
readers,  inasmuch  as  the  Hon.  W.  K.  Sullivan  was 
at  one  time  a  stationary  engineer  in  West  Virginia. 
According  to  public  records,  his  "pedigree"  is  as 
follows: — 

William  K.  Sullivan  was  born  at  Waterford,  Ire- 
laud,  Nov.  10,  lb43.  He  was  educated  in  the  national 
schc'Ols  of  Ireland,  and  later  graduated  from  Marl- 
borough Street  Training  School,  Dublin.  He  came 
to  the  United  States  in  1863.  After  a  brief  sojourn 
in  New  York  he  migrated  to  Kane  County.  111.,  and 
in  1864  enlisted  in  the  One  Hundred  and  Forty-first 
Illinois  Volunteers,  serving  six  months.  Keturning 
to  Illinois  he  taught  school  for  a  time  near  Bristol, 
Kendall  County.  Later  he  moved  to  the  oil  regions 
of  West  Virginia,  where  for  a  time  he  acted  as  a 
stationary  engineer.  After  a  brief  visit  to  Ireland 
he  returned  to  New  York  and  commenced  his  news- 
paper career  on  the  Ntw  York  Sun.  He  was  later 
employed  as  editoral  writer  on  the  Chicago  Tribune 
and  while  so  employed  was  elected  a  member  of  the 
Twenty-seventh  General  Assembly  of  Illinois,  serv- 
ing two  years.  Mr.  Sullivan  was  appointed  city 
editor  of  the  Chicago  Evening  Journal  in  1874  ana 
later  became  managing  editor.  Mayor  Colvin  ap- 
pointed Mr.  Sullivan  a  member  of  the  Chicago 
Board  of  Education,  of  which  body  he  was  twice 
elected  President.  Mr.  Sullivan  has  been  in  poor 
health  for  a  year  past.  He  paid  a  visit  to  Ireland 
during  the  last  summer,  and  upon  his  return  to 
Chicago  resigned  the  editorship  of  the  Evening 
Journal.  He  still  retains  the  Presidency  of  the 
company  and  his  financial  interests.  For  some 
weeks  past  be  has  been  at  West  Baden  Springs,  Ind., 
whence  he  will  return  to  Chicago  and  leave  with 
his  family  for  the  Bermudas  in  a  few  days.  Mr. 
Sullivan  in  1874  married  Miss  Amelia  Shackelford. 
They  have  had  three  children,  two  of  whom  are  liv- 
ing— Helen  Amelia  and  William.  The  present  Con- 
sul of  the  United  States  at  Bermuda  is  a  son  of  ex- 
Judge  Corydon  Beckwith,  deceased,  having  been 
appointed  by  President  Cleveland. 


STEAM  ENGINEERING  IN  THE  NAVY. 


By  "The  Doctor." 
There  are  probably  many  readers  of  The  Ameri- 
can Engineer  to  whom  a  series  of  articles  on  the 
principles  of  mechanics  may  be  helpful,  especially 
if  written  without  algebraic  nor  geometrical  signs, 
but  expressed  in  plain  figures  so  that  anyone  may 
be  able  to  understand  and  use  the  formulas  whose 
knowledge  of  mathematics  is  limited  to  arithmetic. 
In  these  articles  (hereby  commenced)  the  writer 
will  endeavor  to  be  clearly  understood;  and  if  any- 
one wishes  further  enlightenment  on  any  point,  let 
him  say  so.and  we  will  do  our  best  to  accommodate 
him. 

Let  us  commence  with  the  three  principles  of  the 
lever.  A  knowledge  of  these  principles,  when  un- 
derstood by  the  working  engineer,  in  charge  of  a 
steam  plant,  will  enable  him  to  safely  adjust  the 
safety  valve  without  seeking  the  aid  of  "the  shop," 
nor  calling  in  the  so-called  "expert." 

The  Levbb. 

In  the  first  principle  of  the  lever,  the  power  Is  at 
one  end,  the  resistance  at  the  other,  and  the  ful- 
crum somewhere  between  them. 

The  part  of  the  lever  between  the  resistance  and 
the  fulcrum,  may  be  called  the  short  arm;  and  that 
part  between  the  fulcrum  and  the  power  may  be 
called  the  long  arm. 

Rxile. — Multiply  the  long  arm  by  the  power,  and 
divide  the  product  by  the  length  of  the  short  arm, 
the  quotient  will  show  the  resistance  overcome. 

Example  1. — The  long  arm  is  5  feet,  with  a  power 
of  60  pounds  applied,  the  short  arm  is  1.5  feet  or 
one  and  a  half  feet. 

The  long  arm  5  feet. 

Multiply  by  the  power     60  pounds. 

Divide  by  short  arm  1.5/  300 

Answer.  200  resistance  overcome. 
Or  if  decimals  are  not  understood,  the  inches  in 
the  feet  of  the  problem  may  be  used.  In  this  ex- 
ample we  call  the  5  feet  60  inches  and  the  1^  feet 
18  inches.  The  problem  can  be  demonstrated  as 
follows: 

The  long  arm  60  inches. 

•  Multiply  by  power  60  pounds. 


The  annual  report  of  Commodore  Melville,  chief 
of  the  Bureau  of  Steam  Engineering,  submitted  to 
the  Secretary  of  the  U.  S.  Navy,  is  an  interesting 
document.  After  detailing  the  work  accomplished 
during  the  last  fiscal  year,  and  the  condition  of  the 
machinery  of  the  vessels  of  the  navy,  the  report 
touches  upon  the  needs  of  the  various  navy-yards. 
By  far  the  most  important  feature  of  the  report  is 
Commodore  Melville's  statement  referring  to  the 
personnel  of  the-engineer  corps.    He  says: 

"It  is  with  regret  that  I  am  again  compelled  to 
report  that  the  number  of  engineer  officers  is  in- 
sufficient for  the  proper  performance  of  the  duties 
belonging  to  them  and  to  emphasize  the  fact  that^ 
unless  measures  are  at  once  taken  to  remedy  this 
condition  and  to  stop  the  steady  decrease  in  num- 
bers, we  shall  before  long  have  a  painful  awakening 
by  a  serious  break  down  or  accident  on  some  of  our 
vessels.  There  is  a  limit  to  even  a  naval  engineer's 
endurance;  and  while  the  officers  of  the  engineer 
corps  will  do  their  best  to  make  all  needful  repairs 
and  keep  in  efficient  condition  the  magnificent 
machinery  of  the  new  vessels,  from  which  the 
country  justly  expec's  so  much  and  in  which  it 
takes  a  proper  pride,  they  can  go  no  further  than 
the  limit  :»f  their  physical  strength;  when  this  has 
been  reached  the  machinery  must  take  care  of  it- 
self." 


Divide  by  short  arm  18  inches  /  3600  /  200  resis- 
tance overcome.  36 

000 

Example  2.-— The  long  arm  is  6  feet,  the  power 
applied  is  200  pounds.  What  resistance  will  the 
power  overcome,  the  short  arm  being  .75  of  a  foot, 
or  9  inches? 

The  long  arm  6  feet. 

Multiply  by  power  200  pounds. 


Divide  by  short  arm.  75  / 1200 


Answer.    1600  resistance. 

The  long  arm,the  resistance.and  the  power  given, 
to  find  the  short  arm. 

Rule.  —Multiply  the  resistance  by  the  short  arm, 
and  divide  the  product  by  the  power,  the  quotient 
is  the  long  arm. 

Example  1. — The  long  arm  is  18  inches,  the  power 
Is  4  pounds,  the  resistance  to  be  overcome  is  32 
pounds;  what  Is  the  short  arm? 

The  long  arm  8  inches. 

Multiply  by  power  4  pounds. 

Divide  by  resistance  32  /  32 

Answer.    1  in.  the  short  arm. 

Example  2. — The  long  arm  is  7  inches,  power  2i 
pounds,  the  resistance  35  pounds;  what  is  length  of 
short  arm? 

Long  arm  7  inches. 

Power  2.5 

Divide  by  resistance  85  lbs.  / 17.5 

Answer.   6  inches,  length  of 

short  arm. 

The  short  arm,  resistance  and  power  given,  to 
find  long  arm. 

Rule. — Multiply  resistance  by  short  arm,  and 
divide  product  by  power,  the  quotient  Is  the  long 
arm. 

Example  1. — Keslstanoe  1,500  pounds,  short  arm 
9  Inches,  power  150  pounds;  what  is  the  long  arm? 
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Besistance 
Stiort  arm 


1,600  pounds. 
.75  of  a  loot. 

7500 
10500 


OUR  FRIENDS. 


v.— BENJAMIN  P.  KANE. 


Divide  by  power,  150  lbs.  /  1125.00  /  7.5  length  of 
long  arm.  1050 


75.0 
75.0 


Example  2.— Kesistance  3,000  pounds,  short  arm 
6  inches,  power  200  pounds;  what  is  length  of  long 
arm? 

Kesistance  3000  pounds. 

Multiply  Dy  short  arm  .5  of  a  foot — 6  in 


Divide  by  power  200  lbs.  /  1500.0 

Answer.  7.6  that  ia:  length 
of  short  arm  7  feet  6  inches. 

The  resistance,  short  arm  and  long  aim  given,  to 
find  the  power. 

Rule. — Multiply  the  resistance  ty  the  short  arm, 
divide  the  product  by  the  long  arm;  the  quotient 
will  be  the  power  required. 

Example  1. — Eesistance  200  pounds,  short  arm  5 
feet,  the  long  arm  8  feet;  what  is  the  power? 

Resistance  200  pounds. 

Multiply  by  short  arm      5  feet. 

Divide  by  long  arm  8  /  1000 


Answer.    125  lbs.  power  required. 
Example  2. — Resistance  125  pouuds,  short  arm  7 
inches,  long  arm  20  feet  or  2i0  inches,  required  the 
power. 

Resistance  125  pounds. 

Short  arm  7  inches. 

Divide  by  long  arm— in.  240  /875  /  3.64  +  or  3  ft. 
7i  inches.  720 


155.0 
144.0 

1100 

yeo 

140 


In  the  next  issue,  we  will  take  up  th«  second 
principle  of  the  lever. 


A  subscriber  enquires:    Is  pressure  power? 

Velocity  is  not  power.  Power  is  pressure  and 
velocity  combined.  Power  is  not  stationary,  but 
a  moving  force.  If  weight  is  resting  on  the  surface 
of  the  earth,  it  is  exerting  pressure,  but  not  power 
— because  it  has  no  motion.  If,  however,  a  similar 
weight  is  falling,  it  has  no  power  through  its  mo- 
tion. 


HOWLAND'S  BRIDGE-GATE  INVENTION. 


G.  B.  Howland  of  Pontiac,  HI.,  Is  in  Chicago  with 
a  simple  contrivance  for  bridge  gates  which  seems 
to  furnish  a  solution  of  the  troublesome  question. 
His  Invention  consist.^  of  two  or  three  parallel  met- 
al bars,  running  the  entire  width  of  the  street, 
which  are  raised  and  lowered  in  grooved  pillars  at 
each  side  of  the  street  by  means  of  a  cable  attached 
to  a  trolley  running  on  a  track  at  the  top  of  each 
end  of  the  bridge.  When  the  bridge  is  closed  this 
trolley  rests  on  the  top  of  the  incline,  but  as  soon  as 
the  bridge  is  swung  the  trolley  runs  down  the  In- 
cline, lengthening  the  cable  and  lowering  the  bars 
across  the  street  at  each  end  of  the  bridge.  The 
contrivance  has  the  feature  of  simplicity  and  cheap- 
ness in  its  favor.  It  does  away  with  the  necessity 
of  tearing  up  the  street  and  putting  complicated 
machinery  underground.  Nearly  all  contrivances 
provide  for  the  swinging  of  heavy  gates  which  are 
almost  as  dangerous  to  traffic  as  the  open  draw,  and 
with  these,  if  the  gate  should  strike  a  team  the 
bridge  would  be  prevented  from  swinging.  With 
Mr.  flowland'.-i  invention,  however,  the  cross-bars 
are  lowered  hlowly  by  their  own  weight,  which 
would  not  be  sufHcient  to  do  any  damage.  Inter- 
ference with  the  gates  will  not  have  any  effect  on 
the  motion  of  the  bridge.  Mr.  Howland  supple- 
ments these  gates  with  a  light  barrier  which  can  be 
dropped  across  each  track  of  the  bridge  after  the 
bell  rings  and  before  the  bridge  starts  to  swing  by 
a  single  motion  of  a  lever  in  the  hands  of  the 
brldgetender. 


When  a  man  has  lived  on  this  earth  flfty-eight 
years  he  knows  something  of  the  ways  of  the  world, 
as  well  as  of  the  science  of  living,  and  it  is  about  time 
for  him  to  be  master  of  his  adopted  profession — if  he 
has  capacity  to  observe  and  to  learn.  Bro.  Benja- 
min P.  Kane,  chief  engineer  of  the  Jeflerson  Young, 
Jr.  Council  (A.  0.  of  S.  E.) ,  Buffalo,  N.  Y.,  has 
reached  that  mature  age,  and  has  gathered  In  a 
great  harvest  of  valuable  information.  And  he  puts 
his  knowledge  Into  good  practice. 

Mr.  Kane,  whose  portrait  we  present  herewith, 
was  born  on  the  22nd  day  of  January,  1833,  at  a 
place  named  Batavia,  m  Geneva  County,  State  of 
New  York,  He  went  to  tne  Union  School  until  he 
was  12  years  of  age,  at  which  time  his  father  died, 
leaving  the  mother  with  five  children  to  bring  up — 
four  girls  and  one  boy. 

Benjamin  was  the  boy;  and,  to  help  getting  a  liv- 
ing, he  worked  at  "odd  jobs"  two  years.  For  the 
next  two  years  he  worked  about  the  roundhouse  of 
the  Erie  railway,  and  when  about  seventeen  years 
old  he  went  to  work  flreing  a  locomotive,  and  con- 
tinued as  fireman  for  a  year.  Then  he  worked  a 
year  in  the  Susquehanna  Shop,  and  afterwards  got 
promoted  (by  the  Erie  company)  to  run  a  locomo- 
tive, 18X20,  32  tons. 


Benjamin  P.  Kane. 

After  the  war,  and  when  railroad  business,  like 
every  other  industry,  was  rapidly  increasing,  there 
was  a  scarcity  of  competent  engineers.  In  1865  new 
engines  were  put  on  the  Erie  lines  every  week, 
sometimes  four,  sometimes  one,  and  occasionally 
two  or  three  new  ones.  By  special  order  of  H.  G. 
Brooks,  Supterintendent  of  motive  power,  Bro. 
Kane  had  to  run  all  new  engines,  to  break  them  in, 
so  to  speak,  or,  more  correctly  stated,  to  f>ee  that 
they  worked  all  right  before  being  entrusted  to  less 
reliable  hands. 

After  trying  them.  Engineer  Kane  delivered  one 
after  the  other  at  Hornellsville,  with  a  report  of 
their  condition.  He  was  Engineer  on  the  Erie  lines 
twenty-one  years;  then  two  years  on  the  Lake  Shore 
road,  running  all  sizes  of  locomotives,  both  passen- 
ger and  freight,  with  cylinders  from  18X20  to  20X24 
inches,  and  some  of  them  weighing  70  tons.  And 
every  one  that  he  ever  ran  had  a  first-class  reputa- 
tion. Every  officer  he  worked  under  had  nothing 
but  words  of  praise  for  "Ben" 

Mr.  Kane  went  to  Buffalo,  N.  Y.,  in  1879,  and  put 
in  a  steam  plant  in  a  fruit  canning  establishment 
which  he  operated  one  year.  He  then  went  to  the 
Buffalo  Fertilizer  Works,  where  he  stayed  two  years, 
and  had  charge  of  four  14X48,  or  50  horse-power 
(capacity)  boilers,  and  one  engine  14X26,  as  well  as 
one  12  X  20,  both  run  on  one  line  shaft.  Mr.  Kane 
found  one  of  the  engines  "lowered  up  with  old  lum- 
ber and  scrap"  and  supposed  to  be  good  for  nothing. 

He  resurrected  her  and  put  her  in  shape.  When 
he  started  her  up  he  was  warmly  complimented  by 
the  builder  of  the  engine,  who  said  to  the  president 
of  the  company,  "You  have  an  engineer,  Mr.  Orook- 


er,  who  Is  getting  80  horse-power  work  ont  of  a  60 

hor^e-power  engine. ' 

Since  then  Mr.  Kane  has  set  up  three  and  has 
had  marked  success  with  them  all.  He  worked  for 
Richmond  and  Co.,  lithographers,  over  five  years. 
During  that  time  it  is  a  remarkable  fact  that  he 
was  never  five  minutes  late  in  starting  up. 

Richmond  &  Co.,  subsequently  leased  a  building 
for  which  steam  power  was  supplied,  so  they  had 
to  part  with  their  engineer.  And  Mr.  Kane  prides 
himself  on  the  fact  that  he  is  the  first  and  only  em- 
ploye who  ever  received  a  testimonial  from  the  firm 
signed  by  the  Hon.  H.  A.  Richmond. 

Mr.  Kane  took  charge  of  his  present  plant  Novem- 
ber 17, 1888,  that  is  over  three  years  ago.  "Every- 
thing is  left  to  him,"  and  the  only  order  he  ever 
had  from  Mr.  Hutchinson  was  when  the  first  boiler 
was  dropped  on  the  street — he  said,  "Kane,  take 
charge."  He  operates  two  steel  boilers  12X48,  and 
a  50  h.  p.  engine  (Tifft)  with  a  No,  4  Otis  heater. 
Mr.  Kane  selected  everything  in  the  plant,  and  has 
full  charge  of  everything,  from  cellar  to  garret,  con- 
nected with  steam  or  water,  and  "the  governor 
will  back  him  in  any  shape  or  manner"  says  are  in- 
timate friend  of  hia. 

In  the  articles  of  association  and  by-laws  of  the 
Howard  Dime  Savings  and  Loan  Association,  of 
Buffalo,  the  name  of  Benjamin  P.  Kane  appears  as 
president.  This  in  itself,  shows  him  to  be  a  provi- 
dent man.  But  he  has  not  hoarded  up  a  pile  of 
money  from  his  savings.  He  is  of  a  liberal  dispo- 
sition, and  has  proved  the  proposition  to  be  true 
that  it  is  better  to  give  than  to  receive.  He  has 
been  an  Odd  fellow  for  over  20  years,  but  he  has  never 
received  anything  from  that  nor  any  other  society 
— never  needed  any  monetary  help. 

Mr.  Kane  is  not  a  man  of  property,  but  "his  cred- 
it is  good  for  any  amount  among  the  business  men 
of  Buffalo."  He  is  a  thorough  American  from  "way 
back" — 200  years  or  more.  His  parents  were  born 
in  Connecticut,  his  father  being  of  Spanish  descent, 
while  his  mother's  ancestors  came  from  Germany. 
But  for  200  years,  as  already  intimated,  the  dust  of 
of  the  lineage  has  been  American. 

The  accompanying  portrait  conveys  a  fair  Idea 
of  Mr.  Kane's  facial  characteristics.  He  is  6  feet 
2  inches  tall  and  weighs  230  lbs.  He  always  "helps 
the  boys  out,"  and  he  is  said  to  have  put  more  men 
in  positions  than  any  other  half  dozen  engineers  in 
Buffalo.  He  always  "stays"  with  his  friends,  and  is 
ever  ready  to  extend  a  helping  hand  to  a  needy 
brother.  His  friendship  extends  to  the  best  locomo- 
tive and  stationary  engineers  in  that  part  of  the 
country.    He  is  quite  popular  with  "the  boys." 

As  we  stated,  in  a  recent  issue,  Mr.  Kane  is  likely 
to  be  appointed  chief  inspector  ot  stationary  en- 
gineers in  the  City  of  Buffalo,  as  soon  as  their 
licensing  ordinance  becomes  law.  For  that  posi- 
tion he  has  been  strongly  recommended  by  all  his 
employers  (since  he  was  17  years  of  age),  and  by  a 
great  number  of  his  brother  engineers  as  well  as 
many  business  men  in  the  city  of  his  adoption. 


TO  PREVENT  RUST  ON  IRON. 


A  French  chemist,  says  the  Philadelphia  Record, 
has  discovered  a  new  process  for  coating  castiron 
vessels  with  a  film  of  magnetic  oxide  of  iron,  so 
that  exposure  of  the  articles  to  the  atmosphere  for 
considerable  time  shows  not  a  sign  of  rust.  The 
process  consists  in  depositing  by  galvanic  means  a 
metal  or  metallic  alloy  which  is  susceptible  of  vol- 
atilization at  a  temperature  of  about  1,000°.  After 
receiving  this  coating  the  articles  are  subject  to  a 
heat  of  1,000°  or  more,  according  to  the  required 
amount  to  cause  the  volatilization  of  the  metallic 
deposit.  The  formation  of  the  magnetic  oxides  by 
this  process  is  spontaneous,  being  perfectly  ad- 
hesive and  uniform. 


WHO  WILU  BE  THE. WINNERS? 

The  American  Engineer  Publishing  Co.,  with 
the  view  of  bringing  up  the  circulation  of  the  paper 
to  fully  20,000  copies  each  issue,  offer  a  premium  of 
$40  to  the  one  who  will  send  in  the  greatest  number 
of  new  subscriptions,  $20  to  the  one  who  will  send 
the  second  greatest  number,  and  $10  to  the  one 
who  sends  the  third  greatest  number  of  new  sub- 
oriptions,  by  January  1,  1892. 
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December  5,  1891. 


ELECTRICITY  DEPARTMENT  RULES. 

The  following  rules  have  been  issued,  approved 
by  Director  General  Davis,  for  the  government  of 
exhibitors  in  the  Department  of  Electricity,  at  the 
CDlumbian  Exposition: — 

1.  — Applicants  for  space  in  this  department  are 
requested  to  furnish  the  following  information  as 
near  as  possible: 

A  drawing  to  the  scale  of  one-quarter  inch  to  the 
foot,  showing  size  of  space  desired  and  general  dis- 
tribution of  articles  to  be  exhibited;  also  aisles,  if 
any, among  exhibits.  Express  length,  breadth,  etc., 
m  feet  and  inches. 

State  whether  current  for  motors,  lamps,  or  other 
devices  is  required,  specifying  quantity  and  poten- 
tial in  volts  and  amperes. 

If  power  for  operating  machinery  is  required  state 
number  of  horse  power  wanted. 

The  above  information  is  absolutely  necessary  for 
the  proper  allotment  of  space. 

2.  — Applicants  accepting  space]  must  agree  to  oc- 
cupy it  in  accordance  with  the  rules  and  regula- 
tions, except  when  special  arrangements  are  made 
in  writing  with  the  chief  of  the  department,  and 
are  requested  to  give  earliest  possible  notice  if  they 
decide  not  to  exhibit.  Whatever  exhibits  will 
admit  the  exhibitor  is  requested  to  display  in  glass 
cases. 

3.  — No  exhibitor  can  exhibit  in  any  other  than 
his  own  space  without  obtaining  the  written  per- 
mission to  do  so  from  the  chief  of  the  department. 

4.  — No  exhibitor  will  be  allowed  to  arrange  his 
exhibit  in  any  way  to  occasion  inconvenience  or 
affect  the  display  of  other  exhibiters.  The  chief  of 
the  department  reserves  the  right  to  order  any 
change  in  the  design  or  arrangement  of  exhibits  in 
the  interest  of  harmony  or  the  protection  of  other 
exhibiters. 

5.  — The  floor  of  the  Electrical  Building  is  designed 
to  sustain  a  weight  of  150  pounds  per  square  foot. 
Any  exhibit  requiring  an  extra  support,  in  the 
judgment  of  the  chief  of  the  department,  must  be 
furnished  with  satisfactory  support  or  foundation 
at  exhibitor's  expense. 

6.  — All  exhibits  of  dynamos  and  dynamical  cur- 
rent generating  apparatus  Intended  for  operating, 
with  full  or  more  than  a  very  small  percentage  of 
their  full  capacity,  will  be  located  in  Machinery 
Hall,  and  will  be  placed  in  practical  operation  for 
transmitting  current  to  the  Exposition  Building. 
Applicants  for  space  desiring  to  offer  their  exhibit 
of  dynamos  and  generators,  etc.,  for  the  service  of 
the  Exposition  for  lighting  the  grounds  and  build- 
ings for  artistic  effects,  or  for  furnishing  power  to 
the  various  departments,  should  communicate  with 
the  Director- General  or  Chief  of  the  Department  of 
Electricity  as  early  as  possible. 

7.  — All  platforms,  railings,  counters,  signs,  par- 
titions and  show  cases  must  be  erected  at  ex- 
hibitor's expense  and  shall  not  exceed  dimensions 
given  below.  All  designs  for  the  above  with  loca- 
tion of  same  in  exhibitor's  space  must  bo  submitted 
to  the  chief  of  the  department  for  his  written  ap- 
proval before  installation  is  begun.  Show  cases 
shall  not  be  higher  than  fifteen  foot  above  the  floor 
of  the  main  aisles.  Bailings  may  bo  erected,  but 
must  be  of  a  uniform  height  of  two  feet  six  inches 
and  subject  to  the  approval  of  the  chief  as  in  Eule 
8.  Platforms  will  be  allowed  only  in  certain  parts 
of  the  building.  All  exhibitors  wishing  platforms 
to  cover  their  space  must  build  them  to  a  uniform 
height  of  eight  inches.  Partitions  will  bo  allowed 
only  in  certain  parts  of  the  building,  and  in  all 
cases  must  not  exceed  fifteen  feet  in  height,  and 
must  be  approved  in  writing  by  the  chief  of  the  de  - 
partment before  their  erection  is  begun.  Signs 
must  be  ornamental  in  character,  and  designs  for 
the  same  must  be  submitted  to  the  chief  of  the  de- 
partment for  his  written  approval.  No  sign  will  be 
to  extend  bejond  the  limits  of  exhibitor's  space, 
nor  will  signs  of  muslin,  linen,  canvas,  or  paper  be 
accepted.  The  chief  of  the  department  will  have 
the  right  to  order  down  any  signs  that  may  be  in 
an  objectionable  location  or  may  disadvantageously 
affect  the  appearance  of  the  general  exhibit. 

8. — All  exhibits  of  machinery  in  motion  must  be 
protected  by  ornamental  railings  of  a  uniform 
height  of  two  feet  six  inches,  and  all  designs  for 
railings  must  be  submitted  to  the  chief  of  the  de- 
partment for  his  written  approval. 


9.  — No  flre  will  be  allowed  in  the  Electrical  Build- 
ing except  by  the  written  permission  of  the  chief 
of  the  department;  oils  and  Inflammable  material 
will  be  allowed  only  in  quantities  sufficient  for 
day's  use;  suitable  storage  will  be  provided  for  the 
same. 

10.  — Exhibitors  requiring  power  in  the  Electrical 
Building  will  have  to  furnish  the  necessary  coun- 
ter-shafting, pulleys,  hangers,  etc. ,  at  their  own  ex- 
pense. Electric  motors  only  will  be  allowed  for 
moving  machinery  in  this  building  and  must  be 
furnished  at  the  expense  of  the  exhibitor.  Shafting 
and  motors  will  be  under  the  care  of  the  exhibiters 
requiring  them,  but  can  be  erected  only  on  receipt 
of  a  permit  from  the  chief  of  the  department.  Ex- 
hibitors must  arrange  their  exhibits  in  such  a  man- 
ner as  to  require  a  minimum  of  shatting  by  using 
motors  connected  or  bolted  to  their  machinery 
direct. 

11.  — Exhibiters  may  employ  watchmen  to  take 
care  of  their  machinery  and  exhibit  at  night,  but 
such  watchmen  will  be  subject  to  the  approval  of 
the  chief  of  the  department. 

12.  — The  distribution  of  cards,  circulars,  pam- 
phlets, or  supplies  about  the  building  or  its  vicin- 
ity will  not  be  permitted  under  any  circumstances. 
Exhibiters  can  distribute  such  articles  only  from 
their  own  space,  but  will  not  be  allowed  to  solicit 
their  acceptance. 

14.  — The  arrangements  and  erection  of  electric 
conductors  in  all  parts  of  the  building  shall  be 
wholly  under  the  supervision  of  the  chief  of  the 
department,  whose  directions  must  be  followed  and 
whose  decisions  shall  be  final. 

15.  — Exhibiters  will  be  required  to  attach  to  each 
exhibit  a  printed  or  typewritten  description  in  the 
EngUsh  language  of  the  use  and  operation  of  the 
object  exhibited  for  the  information  of  the  public. 

16.  — Exhibiters  or  their  agents  will  be  furnished 
by  the  department  with  duphcate  cards  upon  which 
must  be  the  name  or  description  and  the  catalogue 
number  of  each  article  entered  for  exhibition. 
These  will  be  countersigned  on  receipt  of  articles 
into  the  Exposition.  One  of  those  cards  shall  be 
conspicuously  attached  to  the  article  described 
and  the  other  to  be  retained  by  the  exhibitor  to 
serve  as  his  order  for  the  article  at  the  close  of  the 
Exposition. 


AN    INTERESTING  EXPERIMENT. 

A  simple  and  interesting  experiment  enables  one 
to  trace  sound  vibrations  in  a  glass  of  water.  Take 
a  fine,  thin  glass,  such  as  will  give  forth  a  musical 
sound  if  rubbed  with  wet  fingers  around  the  rim. 
Fill  it  nearly  full  of  water,  and,  having  wiped  the 
edges  dry  and  smooth,  place  upon  the  rim  a  cross 
made  of  two  equal  strips  of  thin  cardboard  (an  old 
postal  card  will  do  for  the  material),  with  the  four 
ends  bent  down  at  right  angles,  so  as  to  prevent  its 
slipping  off. 

Now,  if  you  gently  rub  the  outside  surface  of  the 
glass  with  a  wet  finger  it  will  sing  or  give  forth  a 
sonorous  musical  note.  But  the  principal  phenom- 
enon that  you  are  to  observe  in  this  experiment  is 
the  following:  If  your  finger  rubs  the  glass  below 
one  of  the  ends  of  the  cardboard  strips  the  cross 
will  not  stir;  but  if,  on  the  contrary,  you  rub  any 
other  part  of  the  glass,  not  m  a  perpendicular  line, 
Avith  one  of  the  four  ends  of  the  cross,  this  latter 
will  gently  turn  of  its  own  accord  until  the  end  of 
the  cardboard  arms  of  the  cross  arrives  at  a  point 
directly  above  the  point  where  you  are  rubbing 
with  your  finger. 

Thus,  by  placing  your  whole  forefinger  around 
the  middle  of  the  glass,  you  can  make  the  cross  turn 
at  will,  as  if  by  magic,  without  touching  it  at  all. 

This  experiment  demonstrates  the  existence  of 
what  are  called,  in  the  science  of  acoustics,  the 
nodes  or  knots  of  vibration  in  sonorous  bodies. 
These  nodes  are  the  four  points  on  the  rim  of  the 
glass  at  which  the  arms  of  the  cross  stop.  The 
spaces  between  these  points  is  where  the  sound  vi- 
bration is  the  strongest,  and  where,  consequently, 
the  branches  of  the  cardboard  cross  cannot  rest. — 
Philadelphia  Times. 


Leigh  Lynch  has  been  commissioned  by  Direct- 
or-General Davis  to  visit  the  South  Sea  Islands  in 
the  interests  of  the  Columbian  Exposition. 


A    NEW   WORKING    MEN'S  CLUB. 

The  Steel  Works  club  of  Joliet,  111.,  composed  ex- 
clusively of  employes  of  the  Illinois  Steel  company, 
will  hold  its  second  annual  meeting  and  demonstra- 
tion at  its  club-house  this  (Saturday)  afternoon. 

There  are  few  instances  where  great  corporations 
have  shown  as  much  consideration  for  the  welfare 
of  their  employes  as  has  this  company  in  the  estab- 
lishment and  maintenance  of  the  magnificent  club- 
house. 

The  Lorillards,  tobacconists,  have  established  a 
library  for  their  female  employes  only;  Carnegie, 
the  Iron  Prince,  and  the  managers  of  the  Brooks 
Locomotive  Works  have  opened  libraries  for  their 
employes,  but  none  of  these  firms  has  been  as  enter- 
pribing  and  original  as  the  Illinois  Steel  company. 
It  bought  the  ground,  built  a  splendid  club-house, 
and  donated  it  to  the  use  of  its  employes.  It  keeps 
up  the  repairs,  pays  the  taxes,  the  costs  of  superin- 
tendency,  and  the  salaries  necessary  to  its  main- 
tenance. 

The  cost  to  employes  becoming  members  is  f2  a 
year.    There  is  no  initiation  fee. 

It  is  more  than  a  club-house.  Five  trustees,  elect- 
ed by  the  company,  represent  it  in  all  matters  per- 
taining to  the  club.  While  the  members  manage 
the  institution  the  trustees  hold  the  right  to  veto 
measures  they  think  will  divest  the  property  from 
its  legitimate  use.  The  working  rules  are  few. 
They  forbid  on  the  premises  the  use  of  any  intoxi- 
cants, betting  or  gambling,  and  religious  or  politi- 
cal meetings.  The  expenditure  of  the  dues  and  in- 
come from  lectures,  classes,  and  other  sources  rests 
with  the  directors  elected  by  the  members. 

The  club  has  now  1,200  members,  all  men  or  boys 
in  the  employ  of  the  company. 

In  the  club-house  were  a  gymnasium,  bowling 
alley,  handball  court,  billiard  rooms,  game  room  for 
chess,  etc.,  bath  rooms,  library  with  2,000  volumes, 
all  current  periodicals,  daily  papers  from  all  great 
cities,  art  rooms  with  a  valuable  collection,  recep- 
tion room  for  social  gatherings,  assembly  hall  pro- 
vided with  pianos  for  musical  events  and  welj 
adapted  to  lectures  and  classes.  The  library  will 
be  increased  by  the  trustees  to  4,000  volumes.  It 
has  an  average  circulation  of  600  volumes  a  month. 
There  is  another  novel  feature.  The  members  vote 
what  books  they  want  and,  if  the  works  are  not  of  a 
character  at  variance  with  the  objects  of  the  club, 
they  are  at  once  purchased. 

An  educational  department  is  conducted  for  chil- 
dren of  employes  as  well  as  members.  Classes  have 
been  taught  the  last  year  in  arithmetic,  shorthand, 
drawing,  gymnastics,  bookkeeping,  reading,  sewing, 
German,  mechanical  drawing,  penmanship,  kinder- 
garten. The  teachers  are  high  class,  and  381  stu- 
dents were  enrolled.  Two  hundred  new  members 
came  in  last  year.  The  families  of  members  are  ad- 
mitted to  all  entertainments. 

Tnere  is  not  another  institution  like  this  one  in 
the  world.  The  idea  of  this  club  originated  with 
the  directors  of  the  Joliet  Steel  company,  and  the 
cash  for  building  was  appropriated  for  the  work, 
before  the  consolidation  took  place  and  formed  the 
Illinois  Steel  company.  The  directors  of  this  new 
company  liked  the  idea.  They  amplified  it.  The 
first  annual  meeting  was  held  Dec.  21,  1890,  the  an- 
niversary of  the  opening  of  the  house,  but  it  was 
found  that  this  prevented  many  employes  from  en- 
joying the  hoUdays  by  visiting  friends,  which  they 
desired  to  do,  and,  out  of  consideration  for  them, 
the  date  this  year  was  changed  to  Dec.  5.  The 
company  will  charter  a  special  train  to  take  Chicago 
guests  to  the  annual  demonstration.  The  heads  of 
other  great  corporations  in  the  city,  employing 
many  thousands  of  people,  will  be  invited  to  at- 
tend and  witness  the  practical  working  of  the  enter- 
prise in  the  hope  that  they  may  provide  similar 
clubs  for  their  people.  Men  and  women  who  have 
a  care  fox  the  intellectual  and  manual  training  of 
the  working  classes  will  also  be  asked  to  attend. 

Besides  the  regular  business  meeting  there  will 
be  brief  addresses  on  inspection  of  the  club-house, 
its  appliances,  and  facilities,  and  a  banquet.  It  will 
be  a  great  afternoon  for  the  promoters  and  benefici- 
aries of  the  Steel  Works  club. 

Mild  weather  has  followed  the  frost  and  snow 
around  Lake  Michigan,  and  elsewhere,  and  rain  has 
descended  without  the  aid  of  professional  rain- 
makers. 


Oeoembsis  5,  1891. 


^ft^lrppric^n  rf>gin  pen 


231 


CORRESPONDENCE. 


FLYING   MACHINES  WHICH  PROMISE 
SUCCESS. 


Battle  Creek  Council  No.  (6),  Mich. 
Editor ,  American  Engineer: 

Out  Council  is  steadily  growing,  and  before  long 
we  expect  to  make  large  additions  to  our  number. 
We  have  just  succeeded  in  obtaining  positions  for 
two  of  our  members  this  makes  us  feel  good,  and 
demonstrates  to  the  boys  that,  outside  of  sociability, 
there  are  special  advantages  connected  with  being 
a  member  of  such  a  good  Order. 

Yours  Fraternally, 

J.  W.  EOBINSON,  C.  E. 

Battle  Creek  Council,  Mich. 


"Our  Friends." 
Editor,  American  Engineer: 

The  photograps  published  in  the  American  En- 
GiKEEE,  and  the  "pedigrees"  of  Our  Friends  gives 
all  members  of  the  A.  0.  of  S.  E.,  and  others,  a 
chance  to  know  something  about  those  whose  names 
are  familiar.  I  was  extremely  glad  to  see  the  pict- 
ure of  Bro.  Jeremiah  Leahey,  Jr.  I  was  imagining 
that  his  head  must  have  had  a  big  bump  where  his 
figures  are  thought  out;  but  I  find  his  face  and 
head  to  be  in  very  good  shape. 

Mr.  Leahey's  tables  (of  tte  weights  of  water)  must 
have  taken  him  a  long  time  to  work  out.  At  least 
I  should  think  so.  I  was  talking  with  a  number  of 
engineers  recently  about  those  tables  and  their 
author.  And  the  more  they  talked  about  him  the 
mo/e  they  wondered  at  his  ability  and  patience  in 
working  out  such  figures: 

"And  still  their  wonder  grew, 
How  one  small  head  could  carry  all  he  knew," 
as  Goldsmith  said  of  the  village  schoolmaster. 

One  of  Them. 


The  Card  Figured  Out. 

Editor,  American  Engineer: 

In  your  issue  of  November  14th  is  a  card  from 
"G.  N."  He  says,  it  is  an  arc  indicator  he  used. 
I  cannot  understand  how  he  can  get  such  a  straight 


The  Arc  Indicator  Card. 

admission  line  with  the  arc  indicator?  It  is  a  very 
good  card;the  cutoff  is  extra  good;  and  the  expansion 
is  flue.  But  in  the  left-hand  card  the  compression 
carve  is  not  as  high  as  it  is  in  the  right  hand  one, 
and  looks  to  me  as  if  there  might  be  a  small  leak 
in  the  exhaust  valve  at  that  end  of  the  cylinder. 
I  have  laid  out  the  left-hand  card,  and  find  the  m. 
e.  p.  to  be  28  lbs  and  "/mi  this  gives  net  horse 
power  of  G2  and  ""Vioooo.  at  the  speed  given,  360  feet 
of  piston  per  minute. 

"G.  N."  says  he  wishes  some  one  would  figure  out 
Its  details.  Hoping  that  I  have  fully  complied  with 
his  request,  I  remain,  yours  truly, 

Jerky  Leahey,  Ji:. 


SOLDERED  HIS  EYELI DS  TOGETH ER 

A  Bangor  plumber  met  wit  a  very  peculiar  acci- 
dent while  at  work  on  the  west  side  one  morning 
recently.  He  was  using  some  eolder  in  a  gutter  and 
did  not  notice  that  there  was  a  little  water  m  it. 
The  moment  he  applied  the  melted  metal  it  snap- 
ped and  flew.  One  piece  of  it  came  direttly  for  his 
eye  and  the  lids  closed  involuntarily  as  the  solder 
struck.  They  closed  the  moment  of  contact,  and  as 
it  rested  upon  the  lashes  it  soldered  the  lids  togeth- 
er so  firmly  that  it  was  impossible  to  move  thorn. 
The  eye  was  not  injured  in  the  slightest,  but  it  was 
effectually  closed.  The  victim  was  half  amused  at 
the  rediculous  side  of  the  affair,  and  wanted  to  y;o 
to  a  barber  and  have  the  eye  cut  open,  but  a  com- 
panion took  him  to  Ijr.  Edmunds,  wlio  severed  the 
Jashes  and  removed  the  metal  fastening  so  that  the 
pluiaber  Is  now  using  both  eyes  again.  But  there 
are  no  lashes  left  to  intercept  the  next  flight  of  hot 
solder. — Bonlon  Commercial. 


At  a  meeting  of  the  Aeronautical  Society  of 
Great  Britain,  which  was  held  yesterday,  Mr.  Max- 
im, the  inventor  of  the  Maxim  gun,  explained  the 
progress  Le  had  made  with  his  experiment  in  aerial 
navigation.  He  had  already  spent  £10,000  in  ex- 
periments and  had  arrived  at  such  important  re- 
sults that  he  had  come  to  regard  it  as  certain  that 
in  the  near  future  he  would  achieve  success.  E.  F. 
Frost  gave  a  detailed  description  of  a  flying  ma- 
chine in  the  construction  of  which  he  had  been  en- 
gaged for  years.  After  much  study  of  the  struct- 
ure of  birds  he  had  produced  one  made  of  feathers, 
one  of  the  wings  of  which,  although  weighing  only 
a  few  ounces,  was  twelve  feet  long.  Sir  James 
Douglas  described  some  of  the  results  achieved  by 
Mr.  Maxim  as  most  astounding,  showing  the  practi- 
cability of  aerial  navigation  which  he  had  little 
doubt  Mr.  Maxim  was  prepared  to  spend  £10,000 
more  upon  further  experiments. 

A  SAMSONITESS. 

According  to  a  Leipsic  letter  to  the  St.  Louis 
Post  Dispatch,  there  is  a  female  Hercules,  or  Sam- 
son, in  Germany.    She  is  a  Strasburg  girl. 

The  audiences  of  the  variety  theater  of  the  Crys- 
tal Palace  of  Leipsic,  from  whose  stage  many 
prime  curiosities  have  been  promoted  to  wealth  and 
afttueuco  by  emigrating  to  the  dime  museums  of 
the  United  States,  are  all  agog  at  the  present  time 
over  a  female  athlete.  Miss  Victorina. 

Miss  Victorina  is  a  handsome  woman,  tall,  mus- 
cular, and  very  graceful  withal  in  the  various  ex- 
ploits in  which  she  exhibits  her  wonderful  bodily 
strength.  To  lift  hundreds  of  pounds  of  weight 
with  one  hand  is  child's  play  to  her.  She  tears, 
bursts,  and  cuts  in  two  iron  chains  with  links  one- 
quarter  inch  in  thickness,  and  stops  the  progress 
of  a  cannon  ball  by  catching  the  missile  in  her 
hand,  thus  robbing  it  of  its  trajectory  force. 

This  wonderful  feat  of  catching  a  cannon  ball 
that  weighs  twelve  pounds,  at  a  distance  of  ten  leet 

from  the  mouth  of 
/  I  the  gun,  is  one  of 

/  I  the  most  wonderful 

'  performances  ever 
witnessed  by  any- 
body.   Prowess  and 
absolute  certainty 
go  in  hand  in  hand 
with  extraordinary 
strength.  Loaded 
down  with  624  lbs. 
gigantic  balanc- 
ing rod  in  her  hands,  and  Avith  heavy  iron  balls 
dangling  from  her  body,  Miss  Victorina  displays 
her  almost  supernatural  strength  to  the  very  best 
advantage.    To  lift  100  pounds  with  her  teeth  is  an 
easy  task  for  the  female  Hercules.    With  one  thrust 
of  her  arm  she  snaps  asunder  a  strong  iron  chain 
like  a  thin  piece  of  cord.   This  is  done  by  the 
enormous  tetsion  which  is  given  to  the  muscles  of 
her  upper  arm.    She  also  cuts  in  two  with  one 
blow  of  her  powerful  fist  a  chain  stretched  between 
two  poles. 

She  closes  each  daily  performance  in  the  tableau 
of  the  ironclad  Germania,  her  body  encased  in  a 
steel  armor  and  balancing  on  her  shoulder  the  bar- 
rel of  an  enormous  cannon. 


TO  COLORADO  VIA  BURLINGTON  ROUTE. 


ONLY  ONE  NIGHT  ON  THE  ROAD. 

Leave  Chicago  at  1:00  P.  M.,  or  St.  Louis  at  8:25 
A.  M.,  and  arrive  Denver  6:15  P.  M.  the  next  day. 
Through  Sleepers,  Chair  Cars  and  Dining  Cars. 
All  Railways  from  the  East  connect  with  these 
trains  and  with  similar  trains  via  Burlington  Route 
to  Denver,  leaving  Chicago  at  6:10  P.  M.,  St.  Louis 
8:15  P.  M.,  and  Peoria  at  3:20  P.  M.  and  8:00  P.  M. 
All  trains  daily. 

Tourist  tickets  are  now  on  sale,  and  can  be  had 
of  ticket  agents  of  all  roads  and  at  Burlington 
Route  dei)Ots  in  Chicago,  Peoria  and  8t.  Louis. 

There  is  no  better  place  than  Colorado  for  those 
seeking  rest  and  pleasure. 


THE  LAND  OF  "PRETTY  SOON." 

Sun,  silence,  and  adobe — that  is  New  Mexico  in 
three  words.  If  a  fourth  were  to  be  added,  it  need 
be  only  to  clinch  the  three.  It  is  the  Great  Ameri- 
can Mystery— the  National  Rip  Van  Winkle— the 
United  States  which  is  not  United  States.  Here  is 
the  land  of  poco  tiempo — the  home  of  "Pretty  Soon." 
Why  hurry  with  the  hurrying  world?  The  "pretty 
soon"  of  Ni  w  Spain  is  better  than  the  Now!  Now!  of 
the  haggard  States.  The  opiate  sun  soothes  to  rest, 
the  adobe  is  made  to  lean  against,  the  hush  of  day- 
long noon  would  not  be  broken.  Let  us  not  hasten 
— manana  will  do.    Better  still,  jiaeado  manana. 

New  Mexico  is  the  anomaly  of  the  Republic.  It  is 
a  century  older  to  European  civilization  than  the 
rest,  and  several  centuries  older  still  in  a  happier 
semi- civilization  of  its  own.  It  had  its  little  walled 
cities  of  stone  before  Columbus  had  graadparents- 
to-be;  and  it  has  them  yet.  The  most  incredible 
pioneering  the  world  has  ever  seen  overran  it  with 
the  zeal  of  a  prairie  fire  three  hundred  and  fifty 
years  ago;  and  the  embers  of  that  uniiaralleled 
bJaze  of  exploration  are  not  quite  dead  to-day.  The 
most  superhuman  marches,  the  most  awful  priva- 
tions, the  most  devoted  heroism,  the  most  unsleep- 
ing vigilance  wrested  this  bare,  brown  land  to  the 
world;  and  having  wrested  it  went  to  sleep.  The 
winning  was  the  wakefullest  in  history — the  after- 
nap  eternal.  It  never  has  wakened — one  does  not 
know  that  it  ever  can.  Na  ture  herself  does  little 
but  sleep  here.  A  few  semi-bustling  American 
towns  wart  the  Territorial  map.  It  is  pockmarked 
with  cattle-ranches  and  mines,  where  Experience 
has  wielded  his  costly  birch  over  millionaire  pupils 
from  the  East  and  the  Continent.  But  the  virus 
never  reached  the  blood— the  pits  are  only  skin- 
deep  .  The  Saxon  excrescences  are  already  asleep 
too.  The  cowboy  is  a  broken  idol.  He  no  longer 
"shoots  up  the  town,"  or  riddles  heels  reluctant  for 
the  dance.  His  day  is  done;  and  so  is  that  of  the 
argonaut.  They  both  are  with  us,  but  their  lids  are 
heavy.  And  ari,und  them  is  New  Spain  again, 
dreamy  as  ever  after  their  rude  but  short-hved  nud- 
ging—From "The  Land  of  Poco  Tiempo,"  by  C.  F. 
LuMMis,  in  December  (Christmas)  Scnbner. 


WHAT  THE  IRON  WILL  COST. 


Immense  expense  will  be  attached  to  the  iron 
work  necessary  for  the  Administration  Building  of 
the  Columbian  Exposition.  Bids  for  the  Avork  have 
been  opened  by  the  Chief  of  Construction,  and  it 
was  shown  that  10,000,000  pounds  of  iron  would  be 
required.  The  lowest  bid  for  the  work  was  sub- 
mitted by  the  Edgemore  Bridge  company  of  Penn- 
sylvania. This  company  asks  4  29-100  cents  per 
pound,  making  a  total  of  $429,000  for  the  iron  work 
of  the  building.  There  will  be  more  iron  work  in 
the  Administration  than  in  any  other  building.  This 
is  owing  to  the  size  of  the  immense  dome  which 
will  surmount  the  structure  and  be  made  of  iron. 


The  Civil  Engineers'  Club  of  Cleveland,  listened  to 
and  discussed  interesting  papers  at  the  last  meeting 
Mr.  E.  P.  Roberts  read  a  paper  on  the  The  Power- 
house of  the  Broadway  and  Newbury  Street  R.  R. 
Co.,  and  Mr.  Geo.  E.  Gilford  read  one  on  the  Cleve- 
land Rolling  Mill  Co.'s  plant.  The  paper  of  the 
evening  was  by  Prof.  Frank  H.  Neff,  entitled  French 
Roads — their  administration,  construction,  and 
maintenance.  It  contains  an  elaborate  and  detailed 
account  of  how  these  celebrated  roads  were  con- 
structed, their  cost,  the  way  in  which  they  are  kept 
in  repair  and  the  care  and  pains  taken  to  maintain 
them  in  their  present  high  state  of  excellence. 


DuBT  IS  present  in  steam  and  in  air. 


Mr.  James  Dredge,  who  accompanied  Sir  Henry 
Wood  from  Chicago  to  London  has  begun  the  pub- 
lication of  a  series  of  Exposition  articles  in  his 
paper.  Engineering,  the  most  welcome  of  our  fore- 
ign exchanges,  and  the  leading  paper  of  its  class  in 
the  world.  These  are  technical  in  style  and  are  ac- 
companied by  numerous  plans,  drawings,  etc. 

The  World's  Fair  grand  choruses  and  band  con- 
certs— the  popular  musical  entertainments— will  be 
held  in  an  amphitheatre  accommodating  15,000 
people  or  more.  This  will  be  in  the  extreme  south- 
ern part  of  the  park  and,  after  the  close  of  the  pro- 
jected musical  programme,  will  bo  transformed  in- 
to a  llve-stook  show  ring. 
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THE  WOMEN'S  DEPARTMENT. 

Philadelphia  Auxiliary,  D.  of  F. 
Editress,  American  Engineer: 

The  Daughters  of  Fulton  Auxiliary  No.  1  of  the 
A.  0.  of  S.  E.,  of  Philadelphia  Pa.,  was  organized 
r)y  Mrs.  Julia  Young  (past  supreme  matron)  on  Mon- 
day evening  Aug.  3,  91. 

This  auxiliary  has  had  a  hard  struggle  to  keep 
upon  its  feet,  but  it  is  still  progressing  and  we  hope 
to  make  a  success  of  this  society;  one  thing  favor- 
ing this  auxiliary,  is  the  fact  they  are  all  ready  and 
willing  workers,  and  feel  proud  of  being  of  some 
use  and  help  to  the  A.  O.  of  S.  E.  of  which  they  are 
a  part,  fully  realizing  that  at  any  moment  they  may 
be  of  assistance  to  the  unforunate  engineers  or  that 
their  families  may  need  the  help  or  comforting 
words  of  sympathy,  which  none  can  give  so  well  as 
those  bright,  active  and  intellegent  women  of  which 
The  Daughters  of  Fulton  is  comprised.  No  hand  Is 
so  soothing  to  the  sick  and  wounded  as  a  woman's, 
and  when  an  engineer  or  his  family  meet  with  an 
accident  or  misfortune,  none  will  be  so  ready  and 
willing  to  give  assistance,  relief,  and  words  of  com- 
fort, as  these  noble  women. 

An  engineer  is  like  a  man  who  volunteers  in  war 
and  faces  cannon,  shot  and  shell,  knowing  that  at 
any  instant  death  is  liable  to  fall  upon  him,  there- 
fore every  council  of  the  A.  O.  of  S.  E.  should  feel 
and  see  the  need  of  The  Daughters  of  Fulton  Auxi- 
liary and  do  all  in  their  power  to  build  up  the  Or- 
der, talk  it  over  with  their  wives  and  daughters 
and  make  them  interested  in  the  good  work,  and  the 
making  of  a  good  society  where  they  may  learn  and 
become  more  lamiliar  with  the  incumbrance  and 
difficulty  that  the  husbands  labor  under  in  order  to 
support  their  families,  of  the  hot,  dry  heat  they 
have  to  encounter  in  clearing  fires,  then 
in  summer,  the  wife  will  have  one  cool  place  for 
the  huband  and  father  to  sit,  the  little  odd  pieces 
work  done  and  put  aside  from  the  sight  of  the  tired 
and  over  heated  husband  when  he  returns  from  the 
engine  room,  after  a  long,  hard  day  of  bodily,  as 
well  as  mental  work  which  all  engineers  must  have 
at  all  times,  as  they  are  the  class  of  men  who  mus  t 
think  and  act  at  the  same  time,  and  are  really  sup- 
posed to  know  without  thinking. 

The  wife  should  visit  the  engine  room  and  study 
the  engine,  as  she  does  the  engineer,  for  with  him^ 
she  knows  quickly  enough  when  to  use  the  safety 
valve,  when  they  are  going  to  blow  off,  for  there  is 
a  certain  amount  of  steam  on  hand,  and  they  only 
have  to  keep  an  ear  and  eye  on  the  safety,  valve. 
Yours  in  F.  P.  and  R. 
Mrs.  MinekvaJ.  Habtzman, 
Matron  of  Aux.  No.  1  Phila.  Pa. 
No.  4551  Mulberry  St.  Frankford  Phila. 

Inside  and  Outside  cf  Us. 


A  pleasant  talker  named  Miss  Harrison  'has  been 
lecturing  at  the  Art  Institute,  Chicago,  on  subjects 
of  interest  to  women. 

Miss  Harrison  talks  to  mothers  as  follows: 

"I  am  going  to  try  to  impress  on  your  minds  the 
fact  that  those  things  which  we  see  outside  of  us 
are  those  which  are  inside  of  us.  All  our  thoughts 
of  things  external  have  their  corresponding  exis- 
tence inside  of  us. 

•'All  the  great  writers  realized  this  fact  and  spoke 
of  it.  Homer  repeatedly  writes  of  it  and  George 
Eliot  18  full  of  it.  When  the  child  shows  his  first 
sign  of  conscious  intellect,  as  when  the  baby  smiles 
into  your  face  for  the  first  time,  it  is  the  awakening 
in  him  of  the  law  of  recognition.  It  is  an  impossi- 
bility for  any  mind  to  take  in  an  entirely  and  abso- 
lutely new  fact.  There  must  be  some  point  of  re- 
semblance to  some  fact  the  mind  has  previously 
grasped. 

"So  few  mothers  realize  that  they  can  by  means 
of  external  things  mold  their  children's  thoughts 
into  whatever  channel  the  mothers  wish.  The 
child's  playthings  are  the  avenue  which  guide  his 
thoughts.  So  you  can  definitely  furnish  your 
child  with  thoughts  and  ideas  which  govern  his 
actions  and  make  him  what  he  is.  'As  a  man  think- 
eth  In  his  heart,  so  is  he,'  and  you  mothers  are  con- 
cerned with  the  'is.'  Remember  that  your  child 
hears  you  continuously  criticising  him  or  other 
people  the  first  thing  you  know,  he  disagreeably 
surprises  you  by  harshly  criticising  you  or  his 
father. 


•'Or  if  he  hears  you  constantly  telling  falsehoods, 
little  white  lies,  or  greatly  exagerating  facts,  he 
will  unconsciously  do  likewise.  So,  also,  if  you 
talk  to  your  children  constantly  of  the  common- 
place things  you  turn  their  thoughts  that  way,  and 
of  course  their  actions.  So  I  say  to  you  that  by 
means  of  such  simple  things  as  these  little  blocks 
you  can  lead  your  children's  thoughts  in  whatever 
channel  you  like." 

FolloAving  her  talk  Miss  Harrison  gave  the  moth- 
ers a  practical  lesson  with  numerous  illustrations 
of  games  which  could  be  played  with  the  blocks, 
and  of  how  to  teach  the  child  to  illustrate  his  games 
and  thoughts  by  means  of  them. 


Women  Still  Advanclner- 


Among  the  crowds  that  entered  Oklahama  when 
a  pistol  shot  proclaimed  that  the  new  lands  were 
open  to  settlement,  were  a  twenty-one-year-old 
girl  who  had  walked  fifteen  miles  to  the  border,  a 
negro  woman  who  had  walked  twenty  miles  with  a 
baby  in  her  arms  and  led  a  six-year-old  child,  three 
women  on  horse  back  with  children  strapped  be- 
hind them,  and  a  woman  sixty-five  years  old  on  horse 
back.  This  Oklahoma  incident  is  only  one  indica- 
tion of  tbe  steady  advance  woman  is  making  toward 
an  independent  position  in  the  life  and  work  of  the 
world.  She  conquered  the  professions  long  ago, 
and  woman  lawyers,  physicians,  preachers,  and  edi- 
tors are  no  longer  a  rarity.  Her  right  to  have  as 
good  an  education  as  her  brother  is  also  conceded, 
and  that  she  is  taking  advantage  of  it  is  seen  In  the 
constantly  increasing  classes  at  girls'  normal  school 
and  female  colleges.  One  of  the  latter  in  Massachu- 
setts has  an  entering  class  of  241,  where  sixteen 
years  ago  the  class  numbered  only  twelve .  Prob- 
ably every  female  college  and  seminary  can  show 
a  similar  growth  in  its  classes.  The  demand  for  in- 
creased educational  facilities  for  women  is  not  pe- 
culiar to  this  country.  It  is  seen  in  England  and 
France  as  well  as  here.  The  encouraging  fact  in 
this  latter  advance  of  woman  is  that  it  is  directed 
more  toward  the  practical  and  not  so  much  toward 
the  theoretical.  The  demand  for  the  ballot  is  no 
longer  the  one  avenue  along  which  women  are  direct- 
ing their  greatest  efforts  for  place  and  position. 
They  have  found  other  ways.  If  woman  can  prove 
her  fitness  and  inclination  to  make  her  own  living 
in  the  world,  she  will  gain  a  new  independen  y  in 
making  a  matrimonial  choice,  and  more  women 
will  contemplate  with  serenity  the  chance  they  have 
of  marrying. 

Marriage  will  be  looked  upon  as  less  of  a  necessii  y, 
there  will  be  more  deliberateness  in  choosing  and 
consequently  fewer  unhappy  marriages  will  result. 
There  is  no  advance  which  woman  can  make  which 
will  benefit  herself  and  society  at  large  so  much  as 
a  greater  independence  in  marriage.  And,  whether 
she  gains  this  independence  by  making  horse-shoes, 
as  Miss  Alide  Wilder  has  done  in  the  suburbs  of 
Brooklyn,  or  by  taking  the  post  of  engineer  on  the 
boat  of  which  ner  husband  is  captain  on  the  lower 
Mississippi,  or  by  managing  a  horse  railroad,  as 
Miss  Dow  did  in  Dover,  N.  H.,  or  by  presiding  over 
the  best  arranged  hotel  on  the  Jersey  Beach,  or  by 
joining  the  Oklahoma  boomers — the  great  majority 
of  men  will  applaud,  provided,  of  course,  that  these 
occupations  do  not  lesson  the  chief  charms  of  fe- 
male character.  No  one  would  wish  to  see  that  re- 
sult, and  natural  laws  may  be  trusted  to  prevent 
it,— Philadelphia  Press. 


In  Buying  a  New  Hat. 


I  like  a  new  hat.  I  am  still  enough  of  a  girl  for 
that,  and  I  like  to  see  the  girls  in  their  pretty  new 
hats;  but  I  want  to  say  this  to  them:  Don't  get 
a  hat  that  is  too  fine  for  your  frocks.  Don't  spend 
all  your  money  in  elaborate  laces  and  plumes  and 
jets,  when  a  simple  little  turban  made  of  cloth 
like  your  frock,  or  a  block  felt  suited  in  shape  to 
your  face,  and  trimmed  with  a  wing  or  two,  or  some 
loops  of  ribbon,  will  not  only  be  becoming,  but  will 
stand  the  winter's  wear,  and,  by  being  brushed 
often,  look  almost  as  good  as  new. — Mrs.  Mallon,  in 
The  Ladies'  Home  Journal. 


Twenty  young  women,  skilled  in  the  use  of  the 
microscope,  have  been  employed  by  the  govern- 
ment as  pork  inspectors  at  Kansas  vltj. 


The  Stasres  In  a  Woman's  Life. 


The  different  steps  in  a  Woman's  life  are  depicted 
by  "A  Female  Observer"  in  the  New  Orleans  Pic- 
ayeme  as  follows: — 

A  wee  mother  is  carefully  putting  her  favorite 
doll  to  bed.  With  tender  solicitude  she  carefully 
removes  each  dainty  garment  and  fastens  on  the 
tiny  nightgown.  Then,  with  a  fond  kiss,  she  hugs 
her  treasure  to  her  and  places  it  in  its  little  cradle. 
After  patting  it  gently  she  tiptoes  out  of  the  room 
as  the  twilight  peeps  curiously  in. 

A  fair  maiden  stands  before  her  looking-glass 
adding  the  last  touches  to  her  evening  toilet  Her 
lover  will  soon  be  here!  Her  eyes  are  full  of  inno- 
cent lovelight!  She  looks  eagerly  at  her  reflection 
in  the  glass  I  How  glad  she  is  that  she  is  pretty! 
She  frowns  a  little  at  a  crimp  that  will  not  stay  just 
as  it  should.  A  ring  comes  at  the  door  and  she 
hastens  away  to  meet  her  beloved. 

A  young  wife  sits  anxiously  watching  for  her  hus- 
band. At  each  approaching  footstep  her  heart  beats 
rapturously,  and  then  grows  heavy  with  disappoint- 
ment. She  will  not  go  indoors,  it  is  so  sweet  out 
there!  The  creeping  shadows  cheer  her  trembling 
soul;  so  she  waits  and  wishes,  and  the  shadows 
lengthen  into  darkened  night. 

A  mother  is  rocking  her  baby  to  sleep.  He  looks 
at  her  gravely  while  she  moves  to  and  fro,  as  if  ask- 
ing how  the  bright  sunshine  must  leave  and  the 
ugly  shadows  hide  her  dear  face  from  him.  There 
is  a  wealth  of  wisdom  in  his  great,  sweet  eyes.  He 
holds  tightly  to  her  dress,  as  if  to  keep  her  near 
him.  When  at  last  his  eyes  are  closed  she  disen- 
gages the  loving  hand,  kisses  him  lightly — as  he 
must  not  be  awakened — and  arises  to  put  him  into 
his  crib.  Then  she  sinks  back  into  her  chair  and 
begins  to  rock  again.  It  is  so  pleasnt  to  rest  in  the 
twilight,  and  he  is  so  sweet  to  nurse! 

A  woman  kneels  by  a  fresh-made  grave.  The 
headboard  stares  coldly  at  her  and  seems  to  say  over 
and  over  again  the  words  inscribed  upon  it:  "He 
was  her  onl.y  child  and  she  was  a  widow.  With 
tear-laden  eyes  she  bends  down  lower  and  lower, 
till  her  lips  rest  upon  the  earth.  She  longs  so  to 
kiss  the  quiet  form  it  is  hiding  from  her!  And  the 
twilight  seems  to  hurr.y  past  and  lose  itself  in  the 
darkness. 

A  careworn  old  woman  sits  watching  the  shadows 
come — they  are  friends  to  her — friends  that  she 
welcomes,  for  they  always  sing  the  same  song  to 
her,  "One  day  nearer  home."  And  she  smiles  on 
them  her  thanks.  She,  too,  repeats  "One  day  near- 
er home."  And  so  li*e — woman's  life — goes  on  in 
the  twilight  till  rest  comes  to  her  weary  body  and 
joy  to  her  aching  heart — till  her  spirit  reaches  its 
home,  where  never  a  shadow  can  fall  upon  it. 


A  Woman's  Wit. 


Come,  let  us  cast  a  vote  and  see, 

Said  I  to  Nell  one  day, 
If  we  in  wedlock's  bonds  shall  be 

Made  one — what  do  you  say? 

The  maiden  answered,  I  agree 

To  your  proposal  so 
We  voted,  I  a  "yes,"  and  she. 

To  my  dismay,  a  "no." 

Our  ballots  steadily  we  cast 
That  day,  but  nothing  gained, 

For  when  an  hour  or  so  had  passed 
'The  vote  unchanged  remained. 

As  we  prepared  to  vote  again 
And  all  my  hopes  had  fied; 

We'll  try  another  vote  and  then 
We'll  give  it  up,  I  said. 

Nell  sweetly  smiled  and  looked  at  me 
As  I  sat  frowning  there. 

Why  need  we  vote  at  all,  said  she, 
Why  can't  we  simply  pair? 
— New  York  Press. 


A  female  jewelry  drummer  is  the  latest  novelty 
on  the  road  in  Maine.  She  is  handsome,  dresses 
stylishly,  wears  a  man's  soft  felt  hat,  and  hails  from 
New  York.  She  is  away  up  on  the  art  of  traveling, 
cannot  be  imposed  upon  by  hotel  clerks,  hackmen, 
or  railroad  men,  and  always  sells  as  many  goods,  as 
the  smartest  of  her  male  companions. 
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How  to  Clean  and  Care  For  Silver. 

One  lady  inquires  about  polishing  silverware  that 
has  become  much  tarnished,  and  another  writes 
thit  her  napkin-rings  of  good  silver  turn  black  in- 
side, and  whiting  will  not  remove  the  stain,  says 
Maria  Parloa  in  The  Ladies'  Home  Journal.  After 
reading  these  letters  I  looked  at  my  own  napkin- 
rings  and  found  that  one  of  them — ste  ling  silver — 
was  rather  black  inside.  I  wet  whiting  with  dil- 
uted ammonia  water  and  rubbed  for  some  time, 
but  made  little  impression.  Then  I  wet  the  whiting 
with  undilated  ammonia  water,  and,  after  much 
rubbing,  removed  all  the  tarnish.  It  was  evident 
that  the  inside  of  the  ring  had  been  neglected  too 
long  a  time.  Wetting  the  whiting  in  diluted  house- 
hold ammonia  will  usually  cause  all  tarnish  to  dis- 
appear. I  do  not  like  to  use  it  very  strong  on 
plated-ware.  Coal  gas  and  foul  air  tarnish  silver. 
It  is  well  to  keep  your  ware  in  Canton-flannel,  but 
do  not  put  it  In  bags  made  of  ordinary  flannel,  be- 
cause the  sulphur  in  that  cloth  quickly  blackens 
the  metal. 

Heroism  of  Female  Convicts. 


Women,  and  women  convicts  at  that,  were  the 
heroines  of  the  wreck  of  the  Enterprise,  on  the  An- 
daman Islands  during  the  recent  cyclone,  says  the 
Chicago  Tribune.  The  ship  was  cast  upon  the  Is- 
land used  as  a  penal  colony  and  stranded  in  front 
of  the  building  that  sheltered  the  female  convicts. 
The  women  convicts  w'ent  to  the  rescue.  It  was  a 
struggle  to  live,  even  on  laud,  exposed  to  such  a 
.storm,  but  the  stout-hearted  women  literally  fought 
their  way  to  the  beach.  There,  in  the  face  of  the 
thundering  in-rush  of  the  waters,  which  at  times 
swept  high  above  their  heads,  they  formed  a  hu- 
man life  line,  each  woman  grasping  the  others' 
hand.  Then  the  head  of  the  line  rushed  into  the 
tea  and  grasped  a  struggling  form  seen  twirling 
and  twisting  in  the  water,  and,  aided  by  their  com- 
panions, dragged  ashore  one  of  the  men  who  had 
been  swept  from  the  wreck  of  the  ship.  Again  and 
again  the  women  entered  the  water  and  each  time 
they  returned  with  a  man  who,  had  it  not  been  for 
their  aid,  would  have  been  drowned.  Of  the  eigh- 
ty-three men  comprising  the  officers  and  crew  of 
the  Enterprise  only  six  were  saved,  and  every  one 
of  these  six  were  dragged  from  the  water  by  the 
women — women  who  have  been  branded  as  crimi- 
nals. Every  English  officer  and  every  English 
member  of  the  crew  of  the  Enterprise  were  lost. 


THE   END    OF  FALL. 


An  antiquated  katydid 

Whose  wings  are  growing  hoarse, 
Sits  on  a  tree  at  noonday. 

Quite  filled  with  grim  remorse. 
His  pale-green  friends  have  left  him; 
He's  stiff;  he  scarce  can  crawl; 
For  hi— ho— Jemimy!  'tis  the  tail  end  of  fall. 

Heaps  of  yellow  pumpkins 

Are  lying  "gainst  the  fence 
And  leaves  are  thick  on  everything — 

To  sweep  them  isn't  sense, 
A  blue- bird's  in  the  neighborhood, 
I  hear  his  autumn  call; 
For  hi— ho— Jemimy!  'tis  the  tail  end  of  fall. 

I  meant  to  ask  Phiiona 

To  marry  me  in  June; 
I  really  thought  I'd  whoop  It  up 

Enduring  the  August  moon. 
If  I  don't  cut  and  a.'^k  her 
She  won't  marry  me  at  all; 
For  hi— ho— Jemimy  1  'tis  the  tail  end  of  fall. 

— lone  L.  Jones. 


Can  a  Woman  Drive  a  Nail? 


When  Mr.s.  Palmer  drives  the  last  nail  In  the  Wo- 
men's Building  of  the  World's  Fair  all  the  world 
will  stand  and  listen.  —  Chicago  Paper. 

Now  what  is  offered  on  the  speed  with  which 
Mrs.  Palmer  drives  the  nail?  Two  to  one  on  the 
nail.  Ten  to  two  that  Mrs.  Palmer  hits  the  build- 
ing five  times  for  once  she  hits  the  nail.  One  hun- 
dred to  twenty-five  that  she  hits  her  fingers  If  the 
nail  isn't  started  for  lier.  Even  money  that  she  gets 
the  hammer  tangled  in  the  ribbons  of  her  bonnet. 


Eight  to  ten  that  she  shuts  her  eyes  for  the  first 
blow.  Five  to  four  that  she  wrinkles  her  nose  af- 
ter the  first  twenty-five  blows  with  the  hammer. 
Even  money  that  the  world  will  have  to  take  a  re- 
cess for  lunch  before  the  nail  is  driven,  providing 
that  Mrs.  Palmer  doesn't  begin  to  hammer  at  it  be- 
fore 10  o'clock.  Even  money  that  after  Mrs.  Pal- 
mer works  eight  hours  the  nail  will  have  to  be  turn- 
ed over  to  a  carpenter.  Ten  to  one  that  the  nail  is 
leaning  to  the  south-west  when  Mrs.  Palmer  quits.— 
Detroit  News. 


Never  Mention  Names, 

Leaves  her  breakfast  dishes  standin'  in  the  middle 
of  the  floor. 

Hurries  off  to  do  an  errand  at  the  little  country 
store, 

Makes  about  a  dozen  calls  on  as  many  patient  dames, 
Lets  a  flood  of  gossip  loose,  but  never  mentions 
names. 

Knows  what  couple's  settin'  up  most  every  Sunday 
night — 

House  just  across  the  way  from  her's  and  bleeged 

to  see  the  light; 
Tells  where  the  dress  is  being  made  to  honor  Cupid's 

claims, 

And  when  the  weddin's  coming  off,  but  never  men- 
tions names. 

Heard  just  now  a  certain  daecon  not  a  thousand 

miles  away — 
Eight  on  hand  to  every  service  and  the  fust  to  speak 

and  pray — 

Kecently  was  catched  at  sheatin'  and  at  various 
other  games; 

For  her  part  she  doesn't  wonder,  but  she  nevtr  men- 
tions names. 

Been  a  most  unwillin'  witness  to  a  dreadful  family 
row — 

Woman  wouldn't  give  an  inch,  and  husband  wouldn't 
bow — 

Peace  and  comfort  all  gone  up  in  anger's  risin' 
flames, 

Lookin'  for  a  separation,  but  she  never  mentions 
names. 

Such  a  one  is  mean  and  stingy  and  another  puts  on 
style; 

Half  the  folks  are  proud  and  haughty  and  the  rest 

low-down  and  vile; 
Nothin'  in  creation  suits  her,  so  she  frets  and  scolds 

and  blames, 

Mighty  sly  and  underhanded,  for  she  never  men- 
tions names. 

You  and  I  have  seen  this  person,  and  have  listened 

to  her  tongue 
Going  like  a  barrel  of  water  that  is  running  at  the 

bung; 

And  we  know  just  where  to  place  her,  with  her  petty, 

groveling  aims. 
But  we  11  follow  her  example  and  refuse  to  mention 

names!  — Kochester  Democrat. 


Knowledgeous  American  Women. 


Two  people  in  a  car  the  other  night  overheard  the 
conversation  of  two  people  behind  them.  It  was 
an  amusing  conversation,  and  it  reported  verbatim 
would  be  very  interesting  as  showing  the  large 
range  of  ideas  of  American  women.  It  embraced 
everything  from  Sir  Edwin  Arnold's  last  poem  to 
Eedlern's  new  forewoman;  from  the  Princeton- Yale 
football  game  to  the  latest  thing  in  cocktails.  From 
the  ingenuousness  of  the  discussion  the  listeners  im- 
agined the  woman  to  bo  a  girl  of,  perhaps  18;  she 
proved,  however,  to  be  a  woman  of  30  or  more, 
which  accounts,  possibly,  for  that  same  ingenuous- 
ness. They  finally  fell  to  talking  about  champagne. 

"I  do  so  love  champagne,"  she  said.  "The  first 
taste  is  not  quite  all  I  expected,  perhaps,  but  the 
second  is  an  improvement  and  the  third  is  delight- 
ful. I  begin  to  feel  a  delicious  glow  on  my  fore- 
head, as  if  somebody  with  warm  hands  were  hold- 
ing my  luce;  i  have  a  little  warm  spot  at  the  pit  of 
my  stomach  and  I  feel  enthusiastic  over  everything 
that  is  talked  about.  By  the  time  I've  hud  two 
glasses  I  don't  want  to  go  home;  by  the  third  I 
won't  go  home;  and  at  the  end  of  the  fourth  I  don't 
go  home — till  I  get  good  and  ready," — Ne^v  York 
Recorder. 


Youn«  Women  In  The  South. 


The  fact  that  so  large  a  proportion  of  the  young 
women  now  attending  soutiiern  colleges  are  se- 
curing an  education  not  for  ornament  but  for  use, 
not  for  social  culture  merely  but  in  preparation  for 
self-support,  has  had  the  very  natural  effect  of  mak- 
ing them  more  earnest  and  diligent  in  the  prosecu- 
tion of  their  studies.  A  much  larger  portion  of 
college  girls  comes  now  from  the  middle  and  poor- 
er classes  than  formerly.  Many  of  the  poor  girls  of 
the  south  to-day  are  the  daughters  of  educated  par- 
ents whose  property  was  swept  away  during  the 
war,  their  culture  surviving  the  loss  of  home  and 
property.  And  what  will  an  educated  and  refined 
mother  not  do,  wnat  sacrifices  will  she  not  make, 
in  order  that  her  daughter  may  have  the  benefits 
of  an  education?  If  poor  she  will  practice  the 
most  rigid  economy  and  submit  to  the  severest  per- 
sonal self-denial  if  thereby  her  daughter  is  enabled 
to  enjoy  the  advantages  of  an  education;  and  many 
are  the  southern  mothers  who  since  the  war  have 
done  this,  and  more,  to  give  their  children  an  edu- 
cati  ,n.  And  there  are  many  noble  instances  in 
which  an  elder  daughter,  having  been  thus  educat- 
ed through  the  labor  and  economy  of  her  parents, 
has  generously  requited  their  loving  self-denial  in 
her  behalf  by  going  to  work  herself  and  helping 
each  of  her  younger  sisters  to  obtain  the  education 
which  their  parents  were  anxious  but  unable  to 
give  them.  It  is  Victor  Hugo  who  has  called  this 
"the  century  of  woman."  It  is  certainly  an  age 
that  has  witnessed  great  changes  in  the  life,  educa- 
tion and  labor  of  women  everywhere;  and  these 
changes  have  all  been  in  the  direction  of  enlarging 
the  sphere  of  woman's  activities,  increasing  her  lib- 
erties and  opening  up  possibilities  to  her  life  hith- 
erto restricted  to  man.  It  is  a  movement  limited 
to  no  land  and  to  no  race.  So  far  as  this  move- 
ment may  have  any  tendency  to  take  woman  out 
of  her  true  place  in  the  home,  to  give  her  man's 
work  to  do  and  to  develop  masculine  qualities  in 
her,  it  finds  no  symyathy  in  the  south.  The  south- 
ern woman  loves  the  retirement  of  home,  and 
shrinks  from  everything  that  would  tend  to  bring 
her  into  the  public  gaze.  The  higher  education  of 
woman,  which  has  been  so  widely  discussed  of  late 
years,  and  to  encourage  and  promote  which  such 
noble  schools  for  women  as  Wellesley,  Vassar,  Smith 
and  Bryn  Mawr  have  been  founded,  and  so  many 
great  male  universities  in  the  north  and  in  England 
thrown  open  to  them,  is  duly  recognized  and  felt 
among  the  young  women  of  the  south.  This  wide- 
spread aspiration  of  southern  young  women  for 
broader  culture  finds  expression  in  the  eagerness 
with  which  they  are  seeking  admission  into  the  best 
of  the  higher  institutions  provided  for  males,  and 
this  not  because  co-education  finds  favor  in  the 
south— for  it  is,  perhaps,  less  encouraged  here  than 
in  any  other  part  of  the  United  States— but  only 
because  there  is  no  higher  institution  of  learning 
for  women  which  provides  for  them  the  extensive 
facilities  and  broad  culture  furnished  by  at  least  a 
few  institutions  for  young  men.  Many  feel  that 
the  greatest  educational  needs  of  the  south  to-day 
is  an  institution  that  will  provide  for  young  women 
as  thorough  an  education  and  as  broad  a  culture 
as  is  provided  tor  young  men  at  the  University  of 
Virginia,  the  Vauderbilt,  or  Johns  Hopkins— an  in- 
stitution that  will  not  be  in  competition  with  any 
existing  female  college  in  the  south,  but  will  hold 
itself  above  them  all  by  establishing  and  rigidly 
maintaining  high  condition  of  entrance  as  well  as 
graduation,  and  whose  pride  will  be  the  high  qual- 
ity of  the  work  it  does,  not  the  number  of  pupils  it 
enrolls,  though  numbers  would  also  come  in  due 
course  of  time.  The  active,  earnest,  vigorous 
young  womanhood  of  the  south  is  demanding  such 
an  institution.  Surely  a  demand  so  just  and  a  need 
so  widely  and  seriously  elt  can  not  go  long  unmet. 
Where  is  the  philanthropist  who  will  bless  his  own 
and  succeeding  generations,  and  make  himself  ini- 
mortal  in  the  good  he  will  do,  by  giving  the  young 
women  of  the  south  a  Smiih  college,  or  a  Wellesley, 
or  a  Vassar.  Is  it  possible  that  a  million  dollars 
could  be  spent  in  any  way  where  it  would  accomp- 
lish more  good  than  in  the  founding  such  an  insti- 
tution for  the  daughters  of  those  noble  women  of 
whom  we  have  written.— W.  F.  Fillet,  in  The  Cen- 
tury, 
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Advice  to  Qirls. 


Don't  conclude  that  a  man  is  a  gentleman  because 
lie  has  the  manners  of  one. 

Don't  think  because  a  man  is  a  graceful  and  inter- 
esting talker  that  he  is  every  thing  else. 

Don't  fail  to  take  a  man  at  his  word  when  he  says 
he  IS  poor. 

Don't  be  familiar  with  men,  and  don't  permit 
familiarities  from  them. 

Don't  think  because  a  man  likes  you  that  he 
wants  to  marry  you. 

Don't  think  that  a  man  is  not  in  love  with  you  be- 
cause he  has  not  proposed  to  you. 

Don't  be  silJy  about  the  men. 

Don't  be  rude  to  a  man  in  order  to  show  your  in- 
dependence. 

Don't  let  a  man  impose  upon  you  simply  because 
he  is  a  man. 

Don't  believe  everything  a  man  tells  you,  either 
about  himself  or  yourself.— i)cfroi<  Free  Press. 

Mrs.  William  H.  Crane  has  been  the  treasurer  of 
her  husband's  theatrical  company  since  187G.  She 
collects,  pays  salaries,  bills  for  printing  and  other 
expenses,  attends  personally  to  the  banking,  send- 
ing of  money  orders  and  all  other  business  connect- 
ed with  her  position,  handling  from  forty  to  sixty 
thousand  dollars  per  month  during  the  season. — 
Evening  Lamp. 


A  Woman  Civil  Servant. 

Miss  Cresswell  the  postmistress  of  Gibraltar,  is  an 
olHcial  who  has  a  very  important  part  to  play  in  the 
regular  business  of  the  colony.  She  is  the  superin- 
tendent of  the  government  telegraph  office,  and  for 
the  last  five  years  has  had  sole  control  of  the  post 
office,  with  a  large  staff  under  her,  and  branches  at 
Tangier,  Magzagan  and  other  towns  of  Morocco. 
Miss  Creswell  gets  $2,800  a  year  and  occupies  the 
unique  position  of  being  a  female  civil  servant. 

MASON'S  LIGHTNING  CORN  SALVE. 

THE  ONLY  GUARANTEED  CURE  FOR  CORNS 

15  CENTS  A  BOX.    POSTAGE  2  Cts. 
CHICAGO  TOOTH  PASTE,  50c.       POSTAGE  6c. 

MASON'S  HEADACHE  POWDERS. 
SURE  CURE  FOR  HEADACHES.   PER  DOZ.  50c. 
POSTAGE  3c. 
MASON'S  lADO.    CARBOLIC  SALVE 
FOR  BURNS, 

ERUPTIONS  OF  THE  SKIN,  ETC. 

PER  BOX,  35c,  MAILING  2c. 
MASON'S  LITTLE  LIVER  PILLS 

FOR  CHRONIC  CONSTIPATION. 
PER  BOX,  25c,  MAILING,  2c. 
For  sale  by 

W.  T.  MASON,  Druggist, 
525  VAN  BUREN  ST.,         CHICAGO,  II.L. 


LITERARY  NOTES. 


The  New  "El  Dorado,"  Vol.  1,  No  l,is  the  latest  arrival 
in  El  Doiado  Springs, Mo.  It  claims  to  be  "a  first-class 
journal,  published  for  the  people."  And  judging  from 
its  first  edition,  the  people  of  that  city  will  be  proud  of 
their  weekly  paper. 

The  O.  H.  Jewell  Filter  Co.,  of  73  W.  Jackson  street, 
Chicago,  have  issued  their  illustrated  catalogue  for  1893. 
Their  pressure  and  gravity  systems  are  fully  described 
and  illustated  therein,  giving  dimensions,  capacity,  etc. 

"Marvels  of  the  New  West"  is  really  what  it  has  been 
represented  to  be  in  the  advertisements.  It  contains  a 
large  number  of  original  engravings,  and  affords  an  in- 
telligent insight  into  the  wonders  of  the  great  New  West. 
It  is  well  printed,  on  first-rate  paper,  and  is  substantially 
bound  in  a  very  good  cover.  No  library  can  be  complete 
without  this  new  book.  It  sells  rapidly,  we  understand, 
and  agents  are  making  money  with  it.  Further  inTorma- 
tion  may  be  obtained  from  the  publishers.  The  Henry 
Bill  Publishing  Co.,  Norwich,  Conn. 


SCRIBNER'S  MAGAZINE. 


An  Exceptional  Year.— The  year  1891  has  been  marked 
by  a  greater  advance  that  any  simlUar  period  since  the 
Magazine  was  established.  Not  only  has  the  literary  and 
artistic  excellence  been  maintained  and  Increased,  but  a 


correBponding  gain  has  been  made  in  the  sale  and  in- 
fluence of  the  Magazine.  At  the  end  of  1891  the  circula- 
tion has  risen  to  more  than  140,000.  It  may  justly  be 
promised  that  the  further  improvements  for  the  coming 
year  will  be  proportionate  to  these  largely  increased  op- 
portunities. 

Fob  Next  Year. — It  is  not  possible  to  give,  in  a  brief 
space,  an  account  of  all  the  features  In  preparation,  but 
the  material  is  deficient  in  neither  Importance  nor  range 
of  subject.  Among  the  subjects  treated:  The  Poor  in 
the  WorlcVs  Great  Cities.  It  is  proposed  to  publish  a 
series  ot  articles,  upon  a  scale  not  before  attempted, 
giving  the  results  of  special  study  and  work  among  the 
poor  of  the  great  cities.  The  plan  will  include  an  ac- 
count of  the  conditions  of  life  in  those  cities  (in  many 
lands)  where  the  results  of  research  will  be  helpful  for 
purposes  of  comparison  as  well  as  for  their  own  intrinsic 
Interest.  While,  from  a  scientific  point  of  view,  the  arti- 
cles will  be  a  contribution  of  great  importance,the  treat- 
ment will  be  thoroughly  popular,  and  the  elaboaate 
illustrations  will  serve  to  make  the  presentation  of  the 
subject  vivid  as  well  as  p'cturesque. 

Washington  Allston.  —  Unpublished  reminiscences 
and  letters  of  this  foremost  among  early  American 
painters.  A  number  of  Illustations  will  lend  additional 
interest  to  the  articles. 

Impoetant  Moments.— The  aim  of  this  series  of  very 
short  articles  is  to  describe  the  signal  occasions  when 
some  decisive  event  took  place,  or  when  some 
great  experiment  was  first  shown  to  be  successful — such 
moments  as  that  of  the  first  use  of  the  Atlantic  cable,  the 
first  use  of  the  telegraph  and  telephone,  the  first  success- 
ful experiment  with  either,  the  night  of  the  Chicago  fire, 
the  scene  at  the  moment  of  the  vote  on  the  impeachment 
of  Andrew  Jackson,  etc.,  etc. 

Out  of  Door  Papers.— In  the  early  spring  will  be  be- 
gun a  number  of  seasonable  articles,  among  them  being: 

"Small  country  places,"  how  to  layout  and  beautify 
them,  by  Samuel  Parsons,  Jr. 

"Fishing  lore  from  an  angler's  note-book,"  by  Dr.  Le- 
roy  M.  Yale. 

"Mountain  station  life  in  New  Zeland,"  by  Sidney  Dick- 
inson. 

"Racing  In  Australia,"  by  Sidney  Dickinson,  with  illus- 
trations by  Birge  Harrison. 

The  illustrations  are  made  from  origint.l  material. 
A  full  prospectus  appears  in  the  Holiday  Number,  now 
ready.    Price  25  cents.    $3.00  a  year. 

Charles  Scribner  &  Sons,  Publishers, 

743  and  745  Broadway,  New  York. 


BUSINESS  NEWS. 


Lawyers  (like  those  of  other  professions)  are  good,  in- 
different, etc.  We  have  much  pleasure  in  introducing  to 
those  of  our  readers  who  may  be  in  need  of  legal  services 
a  firm  of  lawyers  who  stand  on  top  on  the  list  of  good 
ones,  namely  Dahms  &  Langwoetht.  of  115  Dearborn  St., 
Chicago. 

The  Van  Auken  Steam  Specialty  Co..  have  a  notice  on 
page  VIII  in  this  Issue,  in  their  advertising  space,  which 
is  Important,  and  should  be  read  by  all  engineers.  Look 
for  the  cut  and  read  the  article. 

The  Hartford  Engine  and  Machine  Works,  which  since 
being  burned  out  have  been  temporaly  located  at  No.  83 
Commerce  street,  have  removed  to  their  old  location  No. 
233  State  street.  Hartford,  Conn. ,  where  a  large  three 
story  building  has  been  erected  and  with  plenty  of  room 
and  increased  facilities  they  will  be  better  prepared  than 
ever  for  making  their  engines  of  which  they  now  build 
both  horizontal  and  vertical,  plain  and  automatic,  from 
two  horse  power  upward. 


CHICAGO,  MILWAUKEE  &  ST.   PAUL  RAIL- 
WAY. 

Electric  Lighted  and  Steam  Heated  Vestlbuled  Trains, 
with  Westlnghouse  Air  Signals,  between  Chicago,  St. 
Paul  and  Minneapolis,  daily. 

Electric  Lighted  and  Steam  Heated  Vestlbuled  Trains 
between  Chicago,  Council  Bluffs  and  Omaha,  daily. 

Through  Vestlbuled  Sleeping  Cars,  daUy,  between  Chi- 
cago, Butte,  Tacoma,  Seattle,  and  Portland,  Ore. 

Solid  Trains  between  Chicago  and  principal  points  in 
Northern  Wisconsin  and  the  Peninsula  of  Michigan. 

Daily  Trains  between  St.  Paul,  Minneapolis  and  Kan- 
sas City  via  the  Hedrick  Route. 

Through  Sleeping  Cars,  daily,  between  St.  Louis,  St. 
Paul  and  Minneapolis. 

The  finest  Dining  Cars  in  the  World. 

The  best  Sleeping  Cars.  Electric  Reading  Lamps  In 
Berths. 

6,100  miles  of  road  In  Illinois,  Wisconsin,  Northern 
Michigan,  Iowa,  Minnesota,  Missouri,  South  Dakota 
and  North  Dakota. 

Everything  First-Class. 

First-Class  People  patronize  FIrst-Class  Lines. 
Ticket  Agents  everywhere  sell  Tickets  over  the  Chi- 
cago, Milwaukee  and  St.  Paul  Railwav. 


Commissioners  Groner  and  Lindsay  and  Directors 
Lawrence  and  Peck  have  been  appointed  a  com- 
mittee to  call  on  President  Harrison  and  the  Secre- 
tary of  the  Navy  to  ascertain  what,  if  any,  expense 
of  the  naval  rendezvous  at  Hampton  Roads  and  re- 
view in  New  York  harbor  in  April,  1893,  should  be 
borne  by  the  Exposition  management.  Many  are 
of  the  opinion  that  the  government  ought  to  foot 
the  bill. 


A  GERMAN   CONSTRUCTOR  OF  MACHINES 

wants  an  appropriate  position  In  a  machine  factory  of 
good  standing.  He  is  20  years  old  and  has,  after  thorough 
study  of  five  years,  passed  a  state  examination.  He  is  a 
good  and  quick  designer,  especiallv  reliable  in  the  con- 
struction and  projection  of  steam  engines  and  in  the 
erection  of  pumps,  water  and  air  compression  plants. 

Expectation  of  salary  moderate.  Please  address  offers 
to  LH.  8688,  care  Rudolph  Mossb,  Berlin  S.  W.,  Germany. 


RESPONSIBLE   POSITION  WANTED. 


Mechanical  Engineer,  competent  to  design,  con- 
struct, estimate  cost,  supervise  erection,  etc.,  of 
general  machinery  and  wrought  iron  work,  with 
practical  and  theoretical  experience,  desires  a  re- 
sponsible position  in  any  part  of  the  country.  Ad- 
M.  E.,  care  of  the  Amebican  Engineek,  Pontlac 
Building,  Chicago. 


Map  of  the  United  States. 

A  large,  handsome  map  of  the  United  States,  mount- 
ed and  suitable  for  office  or  home  use,  is  Issued  by 
he  Burlington  route.    Copies  will  be  mailed  to  any 
address  on  receipt  of  12  cents  In  postage  by  P.  S. 
Eustis,  Gen'l  Pasn.  Agent,  C,  B.  <Sr  Q.  B.  B.,  Chicago,  111. 


CONTRACTS  OPEN. 


Comptroller's  Office,  1 
City  of  New  Orleans,  l 
New  Orleans,  Nov.  20, 1891.  ) 
Sealed  Proposals  will  be  received  at  this  office  until 
the  hour  of  13  m.,  Thursday,  February  18, 1893,  for  the 
construction  of  a  new  drainage  pump,  in  accordance 
with  plans  and  specifiatlons  on  file  in  the  office  of  the 
City  Engineer.    Copies  of  plans  and  specifications  will  be 
forwarded  by  mail  on  request. 

A  deposit  of  |300  will  be  required  to  accompany  each 
bid. 

The  city  reserves  the  right  to  reject  any  and  all  bids. 
All  In  conformity  with  Ordinance  No.  5753,  C.  8., 
adopted  Nov.  10,  1891. 
F31  Otto  Thoman,  Comptroller. 


Drawbridge. —  Competitive  plans  for  a  drawbridge 
across  the  Duluth  ship  canal  will  be  received  by  the 
board  of  public  works  In  and  for  the  corporation  of  the 
city  of  Duluth,  Minn. ,  until  2  p.  m.  on  the  28th  day  of 
Debember,  1891,  said  plans  to  be  drawn  according  to 
notes  and  specifications  for  the  size  and  strength  now  on 
file  In  the  office  of  said  board,  which  will  be  furnished 
upon  application.  A  cash  prize  of  one  thousand  (1 ,000) 
dollars  will  be  paid  for  the  beet  plans  furnished.  Said 
plans  must  be  accompanied  with  detail  specifications  and 
approximate  cost  of  said  bridge.  The  successful  bidder 
In  all  probability  will,  if  fo  desired,  be  engaged  by  the 
city  of  Duluth  when  the  bridge  is  built  to  superintend 
the  building  of  the  same. 

Official  Seal.  Henbt  Truelsen,  President.  T.  W.Abeix, 
Clerk,  Board  of  Public  Works. 


Water- Works  Franchise. — The  city  of  Cape  Girar- 
deau, Mo.,  desires  to  let  a  franchise  to  a  private  company 
to  build  and  operate  Water-Works.  Plans  and  specifica- 
tions are  now  on  file  with  the  undersigned,  and  with 
Johnson  &  Flad.  Consulting  Engineers,  Laclede  Build- 
ing, St.  Louis. 

Sealed  proposals  will  be  received  up  to  6  o'clock  p.  m. 
Monday,  the  7th  day  of  December,  1891. 

Other  systems  will  be  investigated  if  submitted. 

The  Mayor  and  Council  reserve  the  right  to  reject  any 
or  all  bids.  H.  P.  Pibbonnot,  Mayor.  Attest,  Geo.  E. 
Chappell.    City  Register. 


Steam  Heating.— Sealed  proposals  wll  be  received  at 
the  office  of  the  Supervising  Architect,  Treasury  Depart- 
ment, Washington,  D.  0. ,  until  the  11th  day  of  December, 
1891,  for  all  the  labor  and  materials  required  to  fix  in 
place  complete  the  low  pressure,  return  circulation  steam 
heating  and  ventilating  apparatus  forthe  United  States 
Post  Office,  etc. ,  building  at  Jackson,  Mich. ,  in  accord- 
ance with  the  drawings  and  specification,  copies  of  which 
may  be  had  at  this  office,  or  the  office  of  the  superinten- 
dent at  Jackson,  Mich.  Bids  will  be  considered  for  any 
other  system  of  heating  and  ventilating,  in  lieu  of  the 
above'  and  parties  proposing  to  supply  such  must  sub- 
mit, with  their  proposal,  plans  and  full  specification  for 
same.  Each  bid  must  be  accompanied  by  a  certified 
check  for  a  sum  not  less  than  2%  of  the  amount  of  the 
proposal.  Proposals  must  be  sealed  and  marked  "Pro- 
posals forthe  low  Pressure,  Return  Circulation,  Steam 
Heating  and  Ventilating  Apparatuus  (or  otherwise,  as  the 
case  may  be)  for  the  United  States  Post  Office  Building 
at  Jackson,  Mich.,"  and  addressed  to  W.  J.  Edbbooee, 
Supervising  Architect 
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THE  RAU  PERFECTION   OILERS    AND  BEN- 
ZINE CANS. 


Oil  is  au  important  factor  lu  tlie  engine  room — 
more  important  than  is  often  considered.  It  is 
necessary  to  oil  enough,  and  yet  most  desirable  not 
to  oil  too  much  or  let  the  oil  run  to  waste. 

We  have  much  pleasure  in  illustrating  herewith 
the  "perfection"  cans  mauufactured  by  the  Rau 
Manufacturing  Co.,  whose  head  offices  are  at 
64  and  66  West  Monroe  streets,  Chicago. 

With  the  "perfection"  can  the  flow  ot  oil  is  in- 
stantly controlled  by  an  air-tiglit  cut-oflE  at  the  in- 
ner opening  of  the  spout,  and  is  operated  at  will  by 
pressing  connecting  push-stem  just  in  front  of  can 
handle  as  shown  in  tlie  cat. 

In  use,  the  spout  remains  full  of  oil. 
The  flow  starts  by  the  pressure  of  oil  and 
air  the  instant  the  valve  is  raised  from  its 
seat  inside  the  can.  The  flow  is  stopped 
as  instantly  by  the  valve  returning  to  its 
place.  The  air  pressure  at  the  end  of  the 
spout  prevents  one  drop  from  escaping,  it 
is  claimed. 

Having  the  oil  under  perfect  control  is  a 
great  aid  in  keeping  machinery  clean, 
and  it  prevents  the  waste  of  oil,  as  is  the 
case  with  many  of  the  common  cans. 

In  oiling  many  kinds  of  machinery  the  spout  of 
the  oil  can  is  necessarily  pointed  downward,  and  as 
much  oil  runs  out  on  the  ground  or  floor  as  is  used 
for  the  machine.  The  "perfection  can"  saves  all 
this  loss  and  annoyance,  for  no  oil  escapes  from  it 
until  the  push-stem  is  pressed,  no  matter  what  the 
position  of  the  can  may  be. 

According  to  a  report  of  tests  made,  to  prove  the 
actual  siving  of  time  and  oil,  it  was  found  that  the 
Ran  perfection  oil  can  savea  flfty  per  cent,  both  of 
oil  and  time,  the  different  cans  being  used  by  the 
same  man.  In  other  words,  a  man  with  the 
perfection  can  oiled  a  machine  in  exactly  one  half 
the  time  that  it  took  him  to  do  the  same  work  with 
an  ordinary  can;  and,  more  than  that,  only  about 
one -half  the  quantity  of  oil  was  used  with  the  can 
shown  herewith. 

The  manufacturers  state  the  amount  of  oil  actual- 
ly saved  by  users  of  large  machinery,  m  four  weeks 
time,  by  using  the  "perfection  oiler,"  exceeded 
more  than  the  price  of  the  can. 

The  "perfection  upright  oiler,"  as  shown  in  the 
cut,  is  made  with  a  double  .spout.  This  is  the  case 
with  all  that  are  16  inches  or  over  in  length.  This 
is  unequalled  it  seems,  for  oiling  locomotives  and 
high  machines.  The  object  of  the  double 
spout  is  to  secure  extra  strength.  And 
where  the  cans  are  used  in  a  freezing  atmos- 
phere, the  double  spout  prevents  the  rapid 
chilling  of  the  oil. 

As  a  benzine  can,  the  construction  pre- 
vents evaporation.  It  also  keeps  the  oil 
safe  from  ignition,  even  though  a  blaze 
reaches  the  openings.  They  are  made  in 
both  brass  and  fin,  and  of  the  l;est  quality. 

Not  only  do  they  save  time  and  oil,  and 
ensure  cleanliness,  but  actually  reduce  the  rate  of 
insurance,  as  shown  by  the  following  letter: — 

Office  of  the  Chicago  Fire  Underwriters'  Association, 
Chicaoo,  III.,  Feb.  20,  1890. 
Rau  Manufacturing  Co. 

Oentlemen — A  long-felt  want  is  unquestionably 
supplied  by  your  Perfection  Oil  and  Benzine  Cans. 
They  are  not  only  the  beit  I  have  ever  seen,  but  I 
regard  them  as  practically  the  only  oilers,  from  my 
j)oint  of  view  as  an  underwriter. 

They  undoubtedly  save  the  oil  and  labor  as  you 
claim,  but,  better  than  that,  they  virtually  do  away 
with  the  dripping  of  oil  and  benzine  and  the  con- 
sequent accumulation  of  inflammable  rags  and 
waste  now  used  to  wipe  up  machinery,  and  they 
also  do  not  allow  the  vapor  from  benzine  tc  escape. 

I  shall  require  printers,  and  others  using  benzine, 
lo  use  your  can,  us  it  greatly  lessons  the  hazard 
and  reduces  the  rate  in  connection  with  their  in- 
surance, and  will  cordially  recommend  the  oil  can 
to  all  owner/4  or  users  of  machinery,  for  the  same 
reasons.  Yours  very  truly, 

(Higne&j  T.  A.  Bowen,  Sup't  of  Surveys. 


In  the  illustrated  prospectus  of  the  Rau  Manu- 
facturing Company  there  are  numerous  testimon- 
ials all  showing  that  their  perfection  oil  cans  give 
excellent  satisfaction  and  "fill  a  long-felt  want." 
They  are  giving  great  satisfaction  to  the  engiueers 
of  several  railroads,  and  stationary  engineers.  It 
seems  that  they  only  want  to  be  tried  in  order  to  be 
appreciated.  "They  are  durable  and  economical" 
say  Rand,  McNally  &  Co.,  of  Chicago.  The  following 
is  a  good  specimen  of  the  testimonials: — 

Lodge,  Davis  &  Company. 
Cincinnati,  Ohio,  August  9, 1889. 
Rau  Manufactueing  Co.,  Chicago. 

Gentlemen — We  have  had  your  oil  can  in  use  for 
some  time  and  consider  it  one  of  the  best  cans  for 
use  around  a  large  planer,  and  to  oil  places  where 


Pebfection  Oilep.. 
the  oil-holes  are  hard  to  get  at,  that  we  have  come 
across.  The  tendency  of  the  regular  can  to  waste 
oil  while  the  can  is  in  the  down"  ard  position  every 
one  knows,  and  the  saving  effected  by  your  can  on 
this  item  alone  is  something  wonderful;  this,  with 
Its  other  qualities,  and  the  fact  that  it  is  so  strongly 
made,  has  decided  us  to  substitute  this  for  all  the 
other  oil  cans  we  use.  We  enclose  you  an  or- 
der that  will  do  your  heart  good.  Wishing  you  the 
greatest  success,  and  giving  your  oil  can  our  heart- 
iest indorsement,  we  are.      Yours  truly, 

Lodge,  Davis  &  Company. 


A  TRANS-ATLANTIC  BOILER  EXPLOSION. 


An  Investigation  of  unusual  interesting,  and  oc- 
cupying three  days  has  been  held  at  Falmouth, 
England,  concerning  the  explosion  of  a  boiler  on 
board  the  wrecked  Bay  of  Panama,  in  Falmouth 
Bay,  August  5th  last. 

Before  describing  the  boiler  says  Engineering 
(from  which  this  report  is  taken),  it  may  be  well  to 
state  that  during  the  blizzard  which  occurred  on 
the  south -we.st  coast  in  March  last  a  sailing  vessel 
called  the  Bay  of  Panama  was  driven  ashore  off 


Perfection  Filler  or  Benzine  Can. 

Falmouth  and  wrecked,  the  captain  and  several  of 
the  crew  being  drowned.  Messrs.  .Vnderson  and 
Baker,  of  Falmouth,  enterd  into  a  contract  with  the 
underwriters  to  salve  the  cargo,  which  consisted  of 
jute,  and  with  this  view  hired  from  Captain  Pearco, 
stevedore,  Liverpool,  at  a  cost  of  128.  per  day,  a 
steam  winch,  together  with  the  boiler,  engine,  and 
tank.  Messrs.  Anderson  and  Baker  were  to  return 
the  boiler  and  winch  In  good  order  or  pay  200L 
The  winch  arrived  at  FO'lmouth  in  April  and  was 


placed  on  board  the  wreck,  where  it  was  em- 
ployed  in  raising  the  cargo.  At  about  half-past 
three  o'clock  on  the  morning  of  Wednesday,  Aug- 
ust 5,  the  boiler  exploded,  and  it  was  this  explosion 
which  formed  the  subject  of  the  present  investi- 
gation. 

The  boiler  was  of  the  vertical  cylindrical  intern- 
ally flred  type,  and  made  in  1883  by  Mr.  William 
Bruce,  of  Liverpool.  The  shell  was  6  ft.  6  in.  in 
height,  by  3  ft.  6  in.  in  diameter,  made  of  iron 
jjlates  g  inches  in  thickness.  The  transverse  seams 
were  single-riveted  and  the  longitudinal  seams 
double-riveted.  The  internal  firebox,  which  con- 
tained two  cross  water  pipes,  was  4  ft.  '2^  in.  in 
height  by  2  ft.  11|  in.  in  diameter,  the  plates  being 
of  iron,  I  in.  in  thickue.ss.  Among  other  fittings 
with  which  the  boiler  was  equipped  when  worked 
by  Captain  Pearce  on  the  dock  quays  at  Liverpool, 
were  two  safety  valves,  each  2  in.  in  diameter,  one 
being  of  the  open  lever  construction,  and  loaded 
with  Salter's  spring  balance  ferruled  so  that  the 
safe  working  pressure  of  70  lb.  could  not  be  exceed- 
ed, and  the  other  a  lock-up  valve.  The  boiler  was 
worked  at  a  pressure  of  65  lb  on  the  square  inch. 

On  the  occurrence  of  the  explosion  the  boiler 
was,  doubtle:s,  shot  upwards  like  a  rocket,  but,  as 
it  was  dark  at  the  time, 
the  persons  engaged  on 
board  do  not  appear  to  have 
seen  which  way  it  flew. 
The  entire  boiler,  however, 
with  the  exception  of  some 
portionsof  the  firebox  which 
remained  on  deck,  was 
blown  into  the  water,  which, 
near  the  vessel,  was  30  ft.  or 
40  ft.  deep,  so  that  all  trace 
of  it  was  lost.  On  the  oc- 
currence of  the  explosion 
steam  and  water  rushed  out 
at  the  flredoor  side  of  the 
boiler  towards  the  bow  of 
the  vessel.  Several  men 
were  standing  at  the  back 
of  the  winch,  but  were  not 
injured.  A  man  named  By- 
pi*r==m I  ford,  however,  who  looked 
I  » I       !|      after  another  boiler  which 

I        i      drove  the  ship's  winch,  was 
]'       ^/j  so  seriously  scalded  that  he 

died  shortly  afterwards, 
while  another  man  named 
Rusden,  who  had  only  with- 
in the  previous  few  days 
taken  the  pes';  of  fireman 
to  the  exploded  boiler,  was 
but  not  fatally, 
the  fragments  left  on  deck 
led  to  the  conclusion  that  the  internal  firebox  had 
collapsed.  The  cause  of  the  explosion,  as  will  be 
seen  by  a  perusal  of  the  evidence  given  before  the 
Commissioners,  was  excessive  pressure,  the  lock-up 
safety  valve  having  been  removed  while  the  boiler 
was  at  Falmouth,  and  thespring  balance  of  the  open 
lever  valve  having  been  tampered  with  so  that  the 
safe  working  pressure  of  the  boiler  was  very  much 
exceeded. 

iCaptaiii  Pearce,  a  stevedore  in  Liverpool,  pur- 
chased the  boiler  in  1884  to  be  used  in  connection 
with  his  business  on  the  docks  of  the  Mersey  Board. 
According  to  the  Dock  Board  regulations  it  was 
necessary  that  the  boilers  on  that  estate  should  be 
annually  examined  and  certified  by  the  Manchester 
Steam  ITsers'  Association.  The  boiler  was  duly  ex- 
amined from  time  to  time  by  the  inspectors  of  that 
Association,  and  was  guaranteed  in  the  first  in- 
stance to  a  pressure  of  80  lb.  on  the  square  inch, 
though  this  was  subsequently  reduced  to  VO  lb. 
The  plates  were  slightly  corroded,  but  at  the  last 
"entire"  examination  in  November,  1890,  the  deter- 
ioration was  so  slight  that  it  did  not  affect  the 
bursting  pressure,  which  was  calculated  at  275  lb., 
and  the  boiler  was  guaranteed  to  December  31, 
1891,  on  the  strength  of  that  axaminatiou.  Mr. 
Anderson  hired  the  boiler  in  March  last  on  the  un- 
derstanding that  it  should  be  returned  in  the  same 
condition  as  when  received,  and  no  authority  was 
given  by  Captain  Pcarca  to  Mr.  Anderson  to  remove 
Conliiiued  on  page  j^i. 


Perfection 
Upright  Oiler. 
also  severely  scalded. 
An  examination  of 
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NEW    FULL    AUTOMATIC    GEAR  CUTTER. 

iPalenied  December  t,  iSoi.) 


The  accompanying  illustration  represents  a  com- 
pact heavy  tool,  designed  for  the  rapid  cutting  of 
spur  gears,  with  range  of  work  up  to  36  inches  di- 
ameter. 

The  capacity  of  this  macbine  for  turning  out  work 
is  not  equalled  by  machiaes  of  50  or  60  inch  range, 
it  is  claimed.  The  mechanism  of  feed  and  return 
of  carriage  is  so  simple  of  construction  that  it  can- 
not fail  to  operate,  and  cannot  get  out  of  order;  and 
it  will  readily  carry  a  2  inch  pitch  cutter  to  its 
limit. 

The  mechanism  for  indexing  also,  which  can  be 
readily  understood  from  the  cut,  consists  of  a  lock- 
ing dog  which  engager  with  notch  in  disc,  and  a 
latch  which  is  hinged  to  lever  engaging  with  the 
locking  dog.   Before  the  carriage  reaches  out  end 
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inch  belt,  the  tighten  or  take-up  for  belt  being  on 
countershaft  overhead  is  a  feature  that  users  of 
gear  cutters  can  fully  appreciate.  The  table  of 
change  gears,  as  shown  herewith  in  the  preceding 
column  is  in  keeping  with  the  rest  of  the  machine. 

Pinions  of  12  to  23  teetla  are  cut  with  a  change 
gear  having  twice  the  number  of  teeth  required  to 
be  cut.  Gears  of  24  to 
61  teeth  are  cut  with  a 
change  gear  having  ex- 
act number  of  teeth  re- 
quired to  be  cut.  Above 
61,  the  change  gear  is 
one-half,  or  one-third, 
of  the  gear  required  to 
be  cut — a  system  that 
will  save  many  costly 
errors. 

Weight  of  machine 
4,000.  Speed  of  counter 
130. 

Manufactured  by  the 
Superior  Machine 
Works,  106  Canal  St., 
Cleveland,  0. 


the  economy  of  the  steam  generator?  With  an 
average  boiler  performance  the  quantity  of  steam 
supplied  to  the  engine  on  the  above  rating  will  be 
that  due  to  the  evaporation  of  about  7  pounds  of 
water  evaporated  per  pound,  or  21  pounds  of  water 
per  3  pounds,  from  and  at  212  deg.  F.  Therefore 
the  economy  of  the  engine  should  be  rated  at  21 


New  Full  Automatic  Geab  Cutting 
of  stroke,  the  chain,  by  pulling  on  lever,  releases 
locking  dog  from  the  disc,  the  lever  being  pulled 
back  far  enough  to  release  locking  dog  by  the  pro- 
jection in  latch  striking  pin  in  front  of  it — the  lock- 
ing dog  is  again  ready  to  engage  with  notch  in  disc. 
The  head  stock  being  25  inches  long  affords  a  sub- 
stantial support  for  the  main  spindle,  which  pro- 
jects over  slide,  and  is  supported  at  outer  end  also 
on  this  portion  which  is  two  In.  diameter  the  work 
is  held.  The  cutter  spindle  is  1|  in.  diameter  and 
has  a  bearing  lOJ  in.  long — an  indicator  on  front  of 
bearing  locates  cutter.  The  knee  on  which  the 
central  carriage  slides  is  a  heavy  casting,  weighing 
400  lbs.,  and  is  rigidly  gibed  to  column  and  support- 
ed by  vertical  screw,  which  serves  to  raise  and 
lower  the  same.    The  machine  Is  driven  by  a  four- 


MA  CHINE. 

ECONOMY  OF  ENGINES  AND  BOILERS. 


The  practice  of  expressing  the  economy  of  a 
steam  engine  in  so  many  pounds  of  coal  per  horse- 
power per  hour  has  been  almost  universal  in  the 
the  past,  and  although  some  few  engine  builders 
are  using  a  different  standard  the  former  may  still 
be  considered  the  prevailing  method.  Certainly 
nothing  could  be  more  fallacious  than  to  speak  of 
the  consumption  of  fuel  by  the  engine,  which  con- 
sumes steam  only,  or  should  if  proper  conditions 
exist. 

An  improved  automatic  cut-off  engine  is  sold  un- 
der guarantee  of  a  fuel  consumption  of,  say,  3 
pounds  of  coal  per  horse-power  per  hour.  How 
does  the  maker  arrive  at  this  figure,  not  knowing 


Atjtomatic  Geak  Cutting  Machine. 
pounds  of  water  per  hor^e- power  per  hour,  instead 
of  3  pounds  of  coal.  This  is  definite  and  rational, 
as  it  eliminates  all  unknown  qualities  and  rates  the 
engine  on  a  basis  whicb  has  to  do  only  with  the 
functions  performed  by  ana  chargeable  to  it. 

No  engine  builder  would  care  to  have  his  work 
undervalued  by  charging  against  it  the  efficiency 
of  the  boiler.  If  he  knows  the  boiler  from  which 
it  is  proposed  to  run  Lis  engine  to  be  exceptionally 
economical  he  will  certainly  show  a  great  want  of 
business  judgment  if  he  does  not  reduce  his  coal 
rating;  for  instance,  if  the  boiler  gives  10  pounds 
evaporation  and  the  engine  can  run  on  21  pounds 
of  steam  he  will  hardly  care  to  have  it  rated  at  30 
pounds,  neither  would  it  be  a  fact. 

Again,  if  the  boiler  is  extravagant  and  gives  but 
5  pounds  evaporation,  it  would  be  an  absurdity  to 
say  that  tne  engine  was  running  on  15  pounds  of 
steam  (or  water) .  as  that  would  indicate  just  the 
reverse  of  existing  conditions,  and  extravagance 
would  be  expressed  as  economy. 

Every  builder  of  high  class  engines  knows  from 
the  indicator  cards  just  how  many  pounds  of  steam 
at  normal  saturation  will  be  consumed  per  hour  for 
each  horsepower  developed  by  his  engine,  and  on 
this  rating  he  can  give  an  economy  guarantee  which 
is  free  from  all  complications,  and  means  neither 
more  nor  less  than  is  intended.  Why  not  all  build- 
ers follow  the  example  of  the  advanced  few? 

As  to  the  Horse- power  rating  of  boilers,  as  it  now 
stands,  it  is  purely  nominal  and  misleading,  for  the 
reason  that  it  does  not  express  facts  according  to 
improved  practice.  If  a  standard  weight  of  evap- 
oration be  adopted,  and  a  standard  water  consump- 
tion by  the  engine,  it  then  becomes  merely  a  mat- 
ter of  substituting  a  more  perfect  for  a  misleading 
standard.  As  24  pounds  of  water  would  be  a  fair 
average  performance,  the  boiler  power  could  be 
expressed  in  horse-power  by  dividing  its  evapor- 
ation per  hour  by  this  constant,  and  its  economy  by 
dividing  the  evaporation  by  the  fuel  consumed  aa 
usual.— Iron  Ao^- 
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THE  BRONSON  WATER-TUBE  BOILER. 

The  Weston  Engine  Co.,  of  Painted  Post,  N.  Y., 
seem  to  be  thoroughly  imbuerl  with  tlie  principle 
that  whateTer  is  M-orth  doing  at  all  is  worth  doiug 
well.  We  had  the  pleasure  of  giving  a  fully  illus- 
trated description  of  the  Weston  engine  recently. 
Now  we  show  and  explain  the  principles  of  their 
Bronson  water-tube  boiler.  And  it  may  not  be 
amiss  if  we  extract  trite  statements  from  their  cir- 
cular of  "some  red  letter  facts." 

Science  long  ago  demonstrated  the  greater  effici- 
ency, as  heating  surface,  of  the  outside  of  a  tube  as 
compared  with  the  inside  of  the  same;  and,  it  may 
be  stated  as  a  fact,  other  things  being  equal,  a  con- 
vex surface  is  far  more  valuable  as  heating  surface 
than  a  flat  or  concave  surface. 

This  principle  is  often  disregarded  in  high-pres- 
sure boilers  upon  other  considerations  than  econo- 
my in  fuel,  but  these  boilers  work  with  an  enorm- 
ously higher  furnace  temperature  than  a  low-pres- 
sure heating  boiler,  and  the  absorption  of  all  the 
available  heat  of  the  gases  of  combustion,  while  of 
vital  importance  in  the  low-pressure  boiler,  is  of 
less  consequence  in  the 
high-pressure.  A  little 
study  will  show  that  the 
two  boilers  work  under 
radically  different  condi- 
tions, and  that  a  design 
suitable  for  one  may  be 
totally  inapplicable  to  the 
other. 

The  Bronson  steam  hea- 
ter is  an  improved  form  of 
water  tube  boiler,  every 
part  of  which  is  fire  sur- 
face of  the  highest  effi- 
ciency. It  is  made  princi- 
pally of  the  best  steel 
tubing,  manufactured  ex- 
pressly for  the  purpose. 
Keferring  to  the  cuts  it 
will  be  noticed  that  these 
tubes  are  connected  with 
each  other  by  three  sec- 
lions — the  bottom  or  flre- 
potring— the  middle  ring, 
the  central  aperture  of 
which  forms  the  lower  end 
of  the  coal  magazine,  and 
the  upper  section  or  steam 
dome.  These  are  all  con- 
nected together  with  steel 
tubes,  the  joints  being  of 
a  peculiar  nature,  preclu- 
ding the  possibility  of 
leakage,  and  binding  all 
parts  of  the  boiler  into 
practically  one  piece  of 
metal,  this  solidity,  does 
not,  however,  incur  the 
risk  of  unequal  expansion, 

as  this  is  thoroughly  provided  for  and  can  never 
occur  to  an  injurious  extent,  it  is  claimed.  The 
boiler  is  filled  with  water  to  at  least  four  inches 
above  the  top  of  the  tubes,  thereby  giving  assur- 
ance of  their  durability.  In  the  front  of  the  boiler 
is  the  inlet  of  the  magazine  for  holding  a  supply  of 
hard  coal  sufficient  for  twelve  hours,  thus  insuring 
fire  day  and  night.  The  design  and  proportion  of 
this  boiler  were  determined  by  most  careful  experi- 
ments extending  over  a  period  of  five  years.  There 
is  a  much  larger  proportion  of  heating  surface  to 
the  grate  surface  than  any  other,  in  itself  a  long 
step  toward  economy. 

In  the  Bronson  boiler,  it  is  maintained,  all  the 
heating  surface  is  of  the  highest  efficiency,  is  ver- 
tical, and  readily  accessible,  thus  providing  for 
keeping  a  clean   boiler  with  the  least  possible 
trouble.    The  hot  gases  of  combustion  leaving  the 
fire,  pass  outwardly  between  a  double  row  of  tuVjes, 
then,  parsing  upward,  are  deflected  to  the  center 
of  the  boiler,  crossing  all  of  the  tubes,  again  de- 
flected to  the  outside,  then  across  the  tubes  the 
third  time,  and  finally  pass  around  and  over  the 
steam  dome  before  finding  their  way  out.    This  pe- 
culiar arrangement  of  vertical  water  tuljes  and  hor- 
Iz'intal  defifjctions.  provides  at  once  for  the  most 
perfect  circulation  possible,  and  for  the  absorption 
r  the  beat  in  the  gasen,  a  point  seldom  before  real- 


ized, but  which  must  be  obtained  before  a  steam 
heating  boiler  can  make  the  slightest  pretense 
toward  economy,  as  the  manufacturers  maintain. 

Farther  information,  and  illustrated  catalogue, 
may  be  obtained  from  the  Weston  Engine  Co. 


BRASS  WATER  CONNECTIONS. 


THE   BEVINGTON   WELDING  PROCESS. 


The  sub  committee  of  the  Committee  on  Science 
and  the  Krts,  constituted  by  the  Franklin  Institute 
of  Pennsylvania,  to  whom  was  referred  for  examina- 
tion James  H.  Bevington's  improved  mode  of  weld- 
ing metals  and  shaping  tubes,  reported  that  in  its 
opinion  the  invention  deserved  recognition  by  the 
award  of  the  Elliott  Cresson  medal.  The  bestowing 
of  this  medal  is  iooke  I  upon  as  a  high  tribute.  The 
original  fund  was  f  2,()00,  but  it  has  grown  to  $50,- 
000,  because  the  committee  has  been  particular  in 
making  the  award. 

The  Bevington  process  is  owned  and  operated  by 
the  New  Process  Welding  and  Spinning  company  of 
Chicago.  It  consists  in  forcing  strips,  rods,  or 
tubes  of  ductile  metal  into  converging  revolving 
dies  of  harder  metal,  in  which  they  become  heated 


and  compacted  and  acquire  the  shape  of  the  interi- 
or of  the  die. 

The  invention  already  has  been  applied  commer- 
cially with  satisfactory  results  to  cartridge  cans  for 
dynamite  projectiles,  and  is  said  to  develop  fully 
the  best  strength  of  the  material.  The  device  ap- 
pears entirely  novel,  is  simple,  easily  managed,  eco- 
nomical, and  does  not  require  a  costly  plant. 


A  successful  method  of  preventing  coal-dust  ex. 
plosions  has  been  adopted  in  various  German 
mines.  The  usual  method  of  sprinkling  water  in 
dusty  parts  of  the  mine  has  only  a  limited  value,  as 
much  of  the  dust  generated  in  the  mining  of  coal  is 
thereby  unaffected.  Water  is  now  forced  under  a 
pressure  into  the  coal  to  be  mined,  thus  not  only 
settling  the  dust  in  advance  but  facilitating  the  re- 
moval of  the  coal.  Holes  one  meter  deep  are 
drilled  at  a  distance  of  about  three  meters.  Here 
wooden  plugs  are  inserted  and  through  them  are 
run  iron  pipes  from  J  to  1  meter  long,  with  open- 
ings between  2i  and  .3  millimeters  large  and  con 
nected  with  rubber  hose.  Important  factors  in  the 
successful  application  of  this  method  are  the  water 
pressure  obtainable,  the  quantity  of  water  injected 
and  the  firmness  of  the  seam,  the  last  item  depend- 
ing to  some  extent  on.  the  size  of  the  coal  pillars  in 
the  workings 


The  cut  on  the  upper  part  of  this  column  repre- 
sents the  No.  6  system  of  water  connections  manu- 
factured by  the  H.  Mueller  Manufacturing  Co.,  De- 
catur.  111. 

In  view  of  the  fact  that  in  a  great  many  cities 
where  high  pressure  systems  are  used  they  will  not 
allow  a  larger  tap  than  one  inch  in  the  mains  (as  it 
is  claimed  that  the  pipes  are  weakened  too  much), 
and  as,  from  time  to  time,  this  company  has  been 
called  upon  to  furnish  con- 
nections for  supplies  lar- 
ger than  one  inch,  they  have 
gone  to  the  expense  of  ma- 
king a  special  line  of  pat- 
terns, and  they  are  now 
prepared  to  meet  the  wants 
of  their  customers  by  sup- 
plying water  connections 
for  U  inch,  li  inch  and  '2 
inch  supply  pipes. 

Cut  No.  6,  shown  here- 
with, represents  connections 

with  soldering  unions  on  branches,  and  for  lead  on 
outlet.  But  they  will  furnish  connections  of  any 
particular  kind  to  suit  special  requirements. 

All  of  the  Mueller  connections,  however,  are  so 
constructed  that  the  flow  of  water  through  the  dif- 
ferent branches  does  not  obstruct  each  other. 


No.  6. 


H AYTHORN'S  AUTOMATIC  RETURN  VALVE. 


The  illustration  below  shows  Haythorn's  auto- 
matic return  valve  for  radiators,  box  coils  and  cir- 
culations. 

This  valve  needs  no  packing,  nor  any  attention,  it 
is  said.  "The  object  of  it  is  to  do  away  with  the 
packing  of  valve  stems,  and  to  prevent  the  freezing 
and  bursting  of  the  pipes.  It  requires  no  attention 
from  either  the  engineer  or  the  janitor,"  says  the 
manufacturers,  Wm.  Levy  Haythorn  &  Co.,  94 
Franklin  St.,  Chicago. 

When  the  supply  valve  is  opened  on  the  radiator, 
the  ball  drops  down  into  the  disc  and  discharges 
the  water  into  the  return  pipe;  and  through  the 
day,  when  the  supply  valve  is  shut,  the  back  pres- 
sure from  the  return  pipe  causes  the  ball  to  rise, 
thus  keeping  the 
water  out  of  the  ra- 
diator. At  night, 
when  the  engineer 
closes  his  valve  on 
the  boiler,  the  ball 
then  drops,  and  all 
the  water  drains  out 
of  the  radiator,  thus 
preventing  the  pipes 
from  freezing. 

Should  it  become 
necessary  at  any 
time  to  examine  the 
valve,  all  that  is 
required  is  to  un- 
screw the  cap  and 
seat,  lift  the  rubber 
ball  out,  which  can 
be  done  without  re- 
moving valve  from  radiator. 

Haythorn's  patent  strainer  for  steam  traps  is  an- 
other useful  device,  made  by  the  same  company. 

The  object  of  this  patent  strainer  is  to  prevent 
the  stea.T)  trap  from  choking  up  with  dirt,  red  lead, 
and  sediment  that  collects  in  the  pipes. 

Mr.  Haythorn  informs  us  that  the  company's  bus- 
iness promises  a  very  marked  increase  in  volume 
as  the  season  advances.  They  have  a  number  o 
excellent  contracts  in  process  of  negotiation,  and 
have  recently  shipped,  through  a  New  York  house, 
a  large  number  of  their  valves  to  London,  England. 


William  Ordway  Patridge,  the  great  sculptor,  has 
asked  for  space  in  the  Art  Palace  for  his  statue  o 
Shakespeare,  which  he  is  now  making  for  Lincoln 
Park.  His  statue  of  Alexander  Hamilton,  which  he 
is  making  for  the  city  of  Boston,  will  also  be  shown. 
Mr.  Patridge  is  vice-president  of  the  American  Art- 
ists' Association  in  Paris.  He  gives  assurances  tha  i 
the  association  is  heartily  interested  in  the  Exposi- 
tion. 
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Matrimonial  bonds  are  pleasant,  when  the  hus. 
band  and  wife  are  properly  mated.  Mrs.  Peerman's 
letter  in  our  Women's  Department  this  week,  shows 
that  she  believes  that  wives  should  truly  "love, 
honor,  and  obey"  their  lords  and  masters.  She 
takes  no  stock  at  all  in  Col,  Bob  IngeisoU's  sexual 
flattery,  it  seems.  Robert  does  not  seem  to  have 
any  idea  that  the  bonds  of  matrimonial  love  are 
really  pleasant  and  greatly  desired. 


Beet  sugar  is  one  of  the  youngest  of  American  in- 
dustries. A  letter  from  Bro.  M.  W,  Ingalls  in  this 
issue,  gives  an  "insight"  into  the  first  American 
beet  sugar  manufactory,  which  is  located  at  Lehi, 
Utah,  The  A.  O.  of  S.  E.  is  to  be  congratulated  on 
having  one  of  its  members  filling  the  position  of 
chief  engineer  of  this  great  manufactory;  and  Mult- 
nomah Council,  in  particular,  cannot  fail  to  be  de- 
lighted to  hear  from  their  old  comrade,  and  read 
his  letter  concerning  the  fir.st  American  manufac- 
tory where  beet  sugar  is  made. 


Arrested  for  larceny,  and  held  to  the  grand  ju^y, 
is  the  last  stage  (so  far)  reached  in  the  career 
of  Mr.  Jefferson  Young,  Jr.,  as  appears  from  tne 
Syracuse,  (N,  Y.)  Times,  whose  report  of  the  case  is 
given  In  another  column.  He  is  accused  of  misap- 
propriating (for  his  own  use)  a  sum  of  money  ($132) 
which  he  collected  from  Joseph  WaDier,  of  Syracuse 
instead  of  heudingit  to  the  firm  for  whom  he  was 
acting  as  agent.  From  a  telegram  which  was  pub- 
lished in  the  Chicago  Tribune,  it  appears  that  the 
accused  claims  he  had  a  right  to  keep  the  money. 
His  whilom  employers  evidently  think  otherwise. 


And  further  developments  "may  show  who  i«  right. 
At  all  events  the  dispute  is  a  serious  one.  And  If  it 
turns  out  that  Mr,  Young  does  not  know  where  to 
draw  the  line  between  what  belongs  to  other  peo- 
ple and  his  own,  his  moral  sense  must  be  quite  de- 
fective. Although  we  have  been  aware  that  he 
"does  some  queer  things  sometimes,"  as  quoted  in 
a  recent  issue  (from  a  letter  written  by  one  of  his 
best  friends),  to  find  that  he  is  accused  ot  grand 
larceny  staggers  us,  and  we  are  truly  sorry  that  a 
former  acquaintance  has  become  subject  to  such  a 
charge.  He  obtained  the  $132  on  Aug.  22  last.  He 
is  urther  charged  with  keeping  the  sum  of  $465 
since  July  87,  1891. 


OLD    NEWS   AS  NEW. 


The  American  Engi- 
neer, April  25,  1891:— 

The  Moline  Plow  Com- 
pany, of  Moline,  111,,  ob- 
tained $25,(100  from  an 
E..glisb  syndicate  recent- 
ly. Peiceiving  that  the 
plow  works  was  a  good 
property  to  possess,  they 
secured  the  option  tliere- 
on,  by  paying  down  the 
sum  mentioned— twenty- 
five  thousand  dollars — 
which  right  of  option  ex- 
pired March  1st  last.  The 
disturbance  in  the  money 
market  upset  the  calcula- 
tions of  the  English  syn- 
dicate, and  they  were  un- 
able to  buy  the  Moline 
Plow  Works,  so  the  option 
money  was  forfeited.  The 
Moline  Plow  Co.  have  de- 
cided to  use  some  of  this 
English  money  to  buy 
new  machinery. 


The  Chicago  Tribune, 
Dec.  4,  1891:— 

Moline,  HI.,  Dec.  3.— 
[Special.] — Lastsmmmer 
a  syndicate  of  English 
capitalists  secured  an  op- 
tion on  the  purchase  of 
the  Moline  Plow  com- 
pany, the  terms  of  sale, 
$800,000,  to  be  paid  Oct. 
1,  to  wnich  time  an  op- 
tion of  $25,000  was  paid , 
When  Oct.  1  came  the 
syndicate  failed  to  pro- 
duce the  amount  stipu- 
lated, the  representatives 
claiming  that  stockhold- 
ers in  the  plow  company 
had  written  to  the  Lon- 
dou  capitalists  repudiat- 
ing the  contract.  For 
several  days  H.  C.  Parker 
of  London  and  G.  G.  Wil- 
lard  of  Chicago  have  been 
in  the  city  attempting  to 
recover  the  option  money 
but  failed,  and  there  is 
promise  of  litigation. 


LARGE  ELECTRIC  CENTRAL  STATIONS. 


There  are  many  advantages  in  having  large  elec- 
tric central  stations.  They  can  be  operatad  more 
economically  than  small  ones.  This  fact  has  been 
dilated  upon,  by  many  speakers  and  writers  for  the 
past  two  years  or  more.  There  is  another  side  to 
the  question,  which  has  been  somewhat  overlooked, 
perhaps,  namely,  the  risk  of  a  severe  loss  by  fire, 
such  as  that  reported  in  our  last  issue,  and  great 
inconvenience  arising  therefrom  to  the  public. 
This  otner  side  is  shown  forth  by  "The  Doctor"  in 
our  Correspondence  department. 

Tue  proper  way  to  determine  a  question  of  this 
kind  is  to  place  the  advantages  against  the  di>ad- 
vantages,  and  let  the  greatest  decide  the  matter 
The  balance,  we  believe,  will  be  found  greatly  in 
favor  of  large  central  stations.  It  is  true  that  the 
damages  and  inconvenience  from  the  burning  of  a 
small  central  station  would  be  much  less  than 
when  a  large  station  is  burned;  but  it  is  equally 
true  that  the  advantages  derived  from  a  small  sta- 
tion are  inferior  to  those  of  a  large  one. 

Then,  again,  conflagrations  from  electric  wires 
are  of  very  rare  occurrence.  And  the  advantages 
from  large  electric  central  stations  generally  far 
outweigh  the  losses  and  inconvenience  from  the 
electric  conflagrations  which  occur  rarely  from 
the  short  circuiting  of  the  electric  current. 

To  use  the  liability  to  tire  against  the  building 
and  operation  of  large  central  stations  is  as  unreas- 
onable as  to  advocate  small  ships  in  preference  to 
large  ones,  because  ships  are  liable  to  sink  and  a 
less  number  of  lives  are  lost  when  a  small  ship  goes 
down  than  when  a  large  one,  with  its  load  of  pas- 
sengers goes  to  the  bottom  of  the  ocean. 

Or  we  m<iy  compare  the  case  to  a  train  going 
down  an  embankment  or  colliding  with  another. 
The  larger  the  trains  are,  the  greater  the  damage, 
etc.  Btt  a  company  that  would  run  small  trains 
on  that  account  would  soon  get  left. 

One  of  the  characteristics  of  Americans  is  that 
they  do  everythiug  on  a  large  scale.  And  no  doubt 
they  will  go  ahead  in  building  large  electric  central 
stations.  To  do  otherwise  would  be  to  go  back- 
wards. 


MECHANICAL  POWER. 


(  Continued.) 

2nd  Principle  of  Lever. 

In  the  second  principle  of  the  lever,  the  power  is 
at  one  end,  the  fulcrum  at  the  other,  and  the  resist- 
ance to  be  overcome  somewhere  between  them. 

Rule. — Multiply  the  length  of  the  lever  by  the 
power,  and  divide  the  product  by  the  short  arm; 
the  quotent  is  the  resistance  overcome. 

Example  2.— The  length  of  the  lever  is  8  inches, 
with  a  power  equal  to  3  pounds  acting  at  one  end ; 
what  resistance  will  this  power  overcome,  the  short 
arm  being  1  inch? 

Lever  8  Inches, 

Power  3 

Short  arm  1  /  24 

24  pounds  resistance. 

Example  2.— The  length  of  lever  is  7  feet,  the 
power  is  125  pound.s,  the  short  arm  Is  12  inches, 
what  resistance  can  be  overcome? 

Lever  84  inches. 

Power  123  pounds. 


420 
168 
84 


Divide  by  short  arm  12  / 10500  '  875  resis'ce  overcm' 
96 


90 
84 


60 
60 

The  resistance,  the  short  arm,  and  power  given; 
to  find  length  of  lever. 

iZttZe-Multiply  resistance  by  the  short  arm,  and  di- 
vide the  product  by  the  power;  the  quotent  is  the 
length  of  lever. 

Example  1.— Resistance  20  pounds,  short  arm  2 
inches,  power  4  pounds;  find  length  of  lever. 

Resistance  20  pounds. 

Short  arm  2  inches. 

Power  4  pounds / 40 

10  inches  length  of  lever, 
Mxample       Resistance  20  pounds,  short  arm  9 
inches,  power  3  pounds;  required  the  length  of  lever. 
Resistance  20  pounds. 

Short  arm  .75-9  inches  is  "/loo  of  a  foot 

100 
140 

Divide  by  power  3  lb  / 15.00  / 

5  00  inches  length  of  lever. 

The  resistance,  short  arm,  and  length  of  lever 
given  to  find  the  power. 

Example  1.  —  Suppose  you  wish  to  raise  800 
pounds,  the  lever  is  10  feet  long,  and  the  short  arm 
is  2  feet,  what  power  required? 

Weight  or  resistance  800  pounds. 

Short  arm  2  feet. 

Divide  by  length  of  lever  10'  / 1600 

160 

Example  li.—li  you  wish  to  load  the  safety  valve 
of  a  boiler  to ''blow  off"  at  40  pounds,  with  a  lever 
10  inches  long,  the  short  arm  being  2  inches,  what 
must  the  weight  be? 

Resibtance  40  pounds. 

Short  arm  2 

Divide  by  lever  10/80 

8  pounds. 

The  power,  length  of  lever,  and  resistance  given 
to  find  short  arm. 

Ewie.- Multiply  length  of  lever  by  the  power, 
and  divide  that  product  by  the  resistance;  the 
quotent  Is  the  short  arm. 

Example  1.  Length  of  lever  4.5  inches,  power  2 
pounds,  the  resistance  12  pounds;  required  the 
length  of  short  arm? 

Lever  4.5  inches. 

Power  2  pounds. 

D' v'd  by  resistance  121b/  9.0 

.75  inch  short  arm. 

The  Doctor. 


Df.obubbb  12,  1891. 
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USEFUL  MULTIPLIERS. 


OUR  FRIENDS. 


MECHANICS  MAUE  EASY. 


For  the  circumference  of  a  circle,  multply  diam- 
eter by  3.U16. 

For  tlie  diameter  of  a  circle,  multiply  circumfer- 
ence by  3.1831. 

For  the  area  of  a  circle,  square  the  diameter  and 
multiply  by  .7854. 

For  the  side  of  an  equal  square,  multiply  diame- 
ter by  .886!^. 

For  the  surface  of  a  ball,  multiply  square  of  di- 
ameter by  3.1416. 

For  the  cubic  inches  in  ball,  multiply  cube  of  di- 
ameter by  .5236. 


EXPLOSION  BARELY  AVERTED. 

Eussel  Sage  was  saved  from  being  annihilated  by 
the  explosion  of  the  madman's  bomb  as  by  a  mir- 
acle. And  from  a  newspaper  flipping  sent  us  by 
Cor.  Engr.  Baumgartuer,  of  Silver  State  Council, 
A.  0.  of  S.  E.,  Denver,  Colo.,  it  appears  that  a  store 
was  saved  from  being  blown  up  in  consequence  of 
the  mad  capers  of  a  water  corporation,  at  Denver, 
as  if  by  a  miracle  also.  Here  is  what  a  Denver  pa- 
per says: — 

The  service  pipe  which  supplies  the  boiler  in  A 
Z.  Salomon  s  dry  goods  store  on  Sixteenth  street, 
with  water  from  the  Denver  Water  company's 
mains,  was  disconnected  last  night  about  6  o'clock 
by  employes  of  the  company. 

As  a  result  the  water  in  the  boilers  became  almost 
exhausted,  and  but  for  the  prompt  action  of  Mr. 
"Woodruff,  the  engineer,  in  drawing  the  fires  and 
opening  the  safety  valve,  an  explosion  would  have 
resulted.  Mr.  Salomon  was  seen  by  a  reporter  for 
The  Sun  and  told  the  following  story  of  the  affair: 

This  is  one  of  the  most  outrageous  things  a  cor- 
poration ever  perpetrated.  There  were  about  100 
customers  in  the  store  at  the  time,  and  if  an  ex- 
plosion had  occurred  many  of  them  would  have 
been  killed. 

"I  told  the  water  company  sometime  that  I  would 
have  to  quit  taking  their  ago  water,  and  they  came 
down  last  night  without  notifying  me  or  the  engineer 
shut  off  the  boiler  suppJy.  Of  course  the  engineer 
knew  nothing  of  the  company's  actions,  and  went 
along  with  his  work  as  usual.  But  the  low  water 
whistle  blew  shortly  after  6  and  he  knew  something 
was  wrong.  He  rushed  to  the  gauge  and  found  the 
water  very  low.  The  injector  was  working  all  right, 
but  no  water  seemed  to  enter  the  boiler. 

"He  realized  that  something  was  wrong  and  at 
once  opened  the  safety  valve  and  drew  the  fire. 
Five  minutes  longer  and  the  store  would  have  been 
blown  to  atoms  and  several  persons  killed. 

"I  cannot  understand  why  the  company  played 
me  such  a  dirty  trick  and  I  do  not  think  that  any 
corporation  should  be  permitted  to  put  the  lives  of 
so  many  people  in  danger.  Of  course  I  quit  taking 
their  water,  but  I  did  .so  upon  the  recommendation 
of  my  engineer.  He  told  me  a  week  or  so  ago  that 
the  Denver  company's  water  was  ruining  the  boiler 
and  that  unless  I  changed,  the  boiler  would  last  no 
time.  I  did  not  think  the  water  could  be  as  bad  as 
tne  engineer  said  it  was,  .so  I  had  the  boiler  opened 
last  Sunday  and  I  examined  for  myself.  The  en- 
gineer was  right.  The  sides  of  the  boiler  were 
lined  with  a  scale  from  a  quarter  to  a  half  an  inch 
thick  and  it  smelted  bad. 

"When  I  became  satihlled  that  the  boiler  would 
be  totally  destroyed  if  the  use  of  this  water  was 
contiuued,  I  notified  the  Citizen's  company  to  con- 
nect their  pipes.  They  were  going  to  do  this  to- 
morrow, but  if  our  engineer  had  been  called  out  for 
a  few  minutes  as  he  often  is,  there  would  have  been 
no  building  left  to  connect  water  pipes  with." 


A    BOJLER  EXPLOSION. 


Fort  Madl.son,  la.,  was  alarmed  by  a  boiler  explo- 
nion,  Dec.  4,  which  occurred  at  the  Fort  Madison 
Paper  Company's  ruill.  It  was  a  50  horse -power 
boiler  that  went  up,  and  the  explosion  was  heard 
over  a  radius  of  a  milo  >r  more.  Two  of  the  fire- 
men were  hurled  with  the  roof  and  walls  of  the 
boiler-room  forty  or  50  leet,  neither  being  killed. 
U  is  thought  both  will  recover.  The  explosion 
caused  a  fire,  which  was  subdued.  lioth  lire  and 
boiler  insurance  were  carried. 


VI-JOHN  J.  WILSON. 

The  American  Order  of  Steam  Engineers  hold 
Bro.  John  J.  Wilson  in  high  esteem.  He  organized 
the  famous  Davia  Gilbert  Council,  of  Omaha,  when 
he  was  Deputy  Supreme  Chief  Engineer  of  the 
state'of  Nebraska.  He  now  holds  the  office  of  Su- 
preme Senior  Master  Mechanic  in  the  Supremo 
Council  of  the  oraer,  being  appointed  to  that  posi- 
tion at  the  A.  O.  of  S.  E.  convention  in  Syracuse 
last  summer. 

We  have  much  pleasure  in  presenting  Mr.  Wil- 
son's picture  herewith.  His  features  indicate  great 
intelligence,  and  contentment.  His  "pedigree  '  is 
as  follows; 

He  was  born  near  Fremont,  Ohio,  January  5, 1861. 
He  will  therefore  be  onjy  31  years  of  age  on  the  5th 
of  next  mouth.  When  ten  years  of  age  John's  pa- 
rents moved  west,  and  then  he  began  life  in  the  In- 
dian and  cowboy  country.  When  thirteen  years 
old  his  mother  died,  and  from  that  time  on  he  had 
to  "paddle  his  own  canoe"  and  fight  the  battle  of 
life  for  himself.  At  the  age  of  15,  he  began  the 
study  and  handling  of  machinery  of  various  kinds. 
He  "never  spent  but  a  very  few  months  in  school," 
and  that  before  he  was  thirteen  years  of  age.  In 
that  respect  he  is  similar  to  the  great  Thomas  A. 
Edison,  for  the  "wizard"  was  only  two  months  in 
school  altogether,  and  that  when  he  was  very 
young. 

Mr.  Wilson  is  also  much  of  an  electrician,  and  for 
the  last  ten  years  (that  is  since  he  was  20) ,  he  has 


John  J.  Wilson. 

devoted  most  of  his  time  and  studies  to  steam  engi- 
neering and  electric  light  work.  During  that  time 
he  has  been  in  the  employ  of  railroad  companies, 
water  wo^ks  corporations,  and  electric  light  com- 
panies. His  time  is  now  occupied  in  construction 
and  repair  work  of  steam,  water  and  electric  ma- 
chinery. 

To  make  up  for  his  short  time  in  school,  or  rather 
in  place  of  school  education,  Mr.  Wilson  has  been 
diligent  in  educating  himself.  He  is  a  subscriber 
for,  and  constant  reader  of  the  principal  mechanical 
and  electrical  papers.  And  he  has  accumulated  a 
very  excellent  library  on  steam  engineering — in 
fact  his  is  considered  about  the  best  mechanical  li- 
brary in  the  state  of  Nebraska.  He  also  possesses 
several  good  instruments  pertaining  to  his  adopted 
profession,  and  is  an  expert  in  the  use  of  the  indi- 
cator, the  planimeter  and  thermometers. 

As  the  head  of  the  firm  of  John  J.  Wilson  &  Co., 
succes-sors  to  Wilson  &  Perry,  Wahoo,  Neb.,  he  has 
gained  an  excellent  reputation  as  engineer,  machin- 
ist and  steam  fitter.  He  is  generally  acknowledged 
as  one  of  Nebraska's  best  engineers. 

In  another  part  of  this  Issue  Mr.  Wilson  presents 
our  readers  with  the  description  of  a  line  holder 
for  engineers  which  he  has  devised. 


The  creature  having  the  greatest  number  of 
distinct  eyes  is  the  chiton,  a  species  of  mollusc,  in 
the  shell  of  which  have  been  found  as  many  as  11,- 
000  separate  and  distinct  eyes  I 


By  Pbof.  F.  a.  Smith. 

*     f  Continued  J 

If  a  rod  of  white  oak  12  inches  long  and  1  inch 
square  in  cross  sections  is  subjected  to  compres- 
sion, ic  will  be  crushed  under  a  load  of  1,000  pounds; 
if  the  same  rod  is  subjected  to  tension,  it  requires 
19,800  pounds  to  tear  it  in  two;  if  it  is  subjected  to 
bending,  It  will  break  under  245  pounds,  and  it 
takes  2,350  pounds  to  wrench  it  asunder.  In  this 
manner  the  relative  strength  of  different  classes 
of  material  under  the  difiereut  kinds  of  strains  has 
been  ascertained.  It  is  also  plain  that  if  a  rod  1 
inch  square  and  12  inches  long  will  break  under  a 
load  of  245  pounds,  that  a  rod  having  a  cross-sec- 
tion of  8  square  inches  and  is  12  inches  long  will 
not  break  until  the  strain  is  equal  to  8  times  245 
pounds,  or  1,960  pounds;  it  is  also  obvious  that  as 
the  length  of  a  rod  increase,  its  resistance  to  bend- 
ing will  also  decrease,  and  if  the  rod  with  the  8 
square  inches  in  cross  sections  is  made  8  feet  long, 
it  would  break  exactly  under  the  same  load  as  a  rod 
12  Inches  long  with  a  cross  section  ol  1  square  inch. 

In  this  connection  ii  will  be  proper  to  explain  the 
term  of  tensile  strength,  which  is  used  a  great  deal 
in  steam  enginetring;  if  for  instance,  a  certain 
boiler  plate  it  found  to  have  a  tensile  strength  of 
5i',000  lbs.  it  means,  that  a  cubic  inch  of  that  metal, 
if  subjected  to  a  pressure  of  50,000  lbs.  will  be  crush- 
ed; therefore  a  square  inch  of  the  same  metal  half 
an  inch  thick  requires  only  one  half,  or  25.000  lbs. 
pressure  to  be  crushed;  consequently  the  tensile 
strength  of  any  thickness  of  any  plate  is  found  by 
multiplying  the  tensile  strength  of  the  metal  by  the 
thickness;  if  we  have  a  boiler,  the  plate  of  which  is 
§  inches  thick  and  of  50,000  lbs.  tensile  strength, 
then  the  bursting  straiu  on  every  square  inch  of 
surface  of  the  plate  will  be  %  times  50,000=18,750  lbs. 
and  if  this  is  divided  by  the  radius  of  the  boiler 
the  theoretiical  bursting  pressure  (or  pressure  nec- 
essary to  tear  the  boiler)  is  obtained,  of  course  this 
strain  gives  the  correct  pressure  if  the  boiler  has 
no  seams,  and  fcince  boilers  without  them  are  very 
scarce  we  must  take  due  consideration  of  them.  In 
double  iiv3ted  seams  the  full  plate  is  weakened  to 
the  extent  of  30  "/o.  therefore  the  actual  bursting 
pressure  for  double  riveted  boilers  must  be  taken 
at  only  7u  "/o  of  the  theoetical  bursting  pressure 
and,  and  if  the  seams  are  only  .single  riveted  then 
the  plates  are  weakened  44  "/o,  and  the  bursting 
pressure  of  such  boilers  is  found  by  taking  56  "/o  of 
the  theoetical  bursting  pressure.  The  safe  working 
pressure  is  easily  found  from  the  actual  bursting 
by  dividing  same  by  the  safety  faction. 

The  following  table  shows  the  resistance  to  frac- 
ture of  some  of  the  more  common  materials: 


Resistance  to  Fracture. 
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If  wood  were  as  durable  as  iron,  its  lightness 
would  make  it  preferable  in  all  cases  wnere  tenacity 
is  required,  as  pine,  for  instance,  has  nearly  one- 
half  the  tenacity  of  cast  iron,  while  it  weighs  only 
about  one-tenth  as  much,  so  that  for  equal  weights 
in  material  pine  timber  would  show  nearly  four 
times  the  tenacity  of  cast  iron.  The  hardiness  of  a 
solid  is  measured  by  the  readiue-is  with  which  it  is 
scratched  or  ground  away  by  the  other  harder  bod- 
ies. The  different  degrees  of  the  hardiness  of  min- 
erals are  subdivided  into  twelve  classes: 

1,  talc  orsoapstone;  2,g3'psum;3,  mica;  1,  calc  spar, 
5,  lluor  spar;  6,  apatite;  7,  scapolite;  8,  feldspar; 
9,  quartz;  10,  topaz;  11,  sapphire;  12,  diamond. 

The  diamond  scratches  all  known  minerals,  but 
cannot  be  scratched  by  anything,  and  is  therefore 
the  hardest  substance  in  existence. 

Bodies  possessing  the  property  of  ductility  may 
bo  drawn  into  wire.  The  metal  platinum  possesses 
this  property  In  a  marked  degree,  and  has  been 
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drawn  into  wire  the  diameter  of  which  was  less 
than  1-30,000  inch. 

Malleability  is  the  property  by  which  bodies  may 
be  hammered  or  rolled  into  plates.  The  metal 
gold  possesses  this  quality  in  so  marked  a  degree 
that  it  has  been  drawn  into  leafs  of  less  than  1-250,- 
000  inch  thick. 

The  following  table  shows  the  relative  position  of 
the  more  prominent  metals  as  regards  ductility  and 
malleability: 


Ductility. 
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We  have  already  alluded  to  the  effect  which  heat 
has  upon  most  bodies  in  expanding  them,  and 
thereby  lessening  the  force  of  cohesion.  There  are, 
however,  permanent  changes  which  bodies  may  un- 
dergo when  under  the  action  of  heat.  Many  bodies 
if  suddenly  cooled  after  having  been  exposed  to  a 
high  temperature,  become  harder,  more  elastic  and 
at  the  same  time  more  brittle  than  before.  If  steel, 
for  instance,  is  raised  to  a  white  heat  and  then 
plunged  into  cold  water,  it  becomes  almost  as  hard 
as  diamond,  very  elastic,  but  is  altogether  too  brit- 
tle to  be  used  for  anything  else  but  files  and  dies. 
If  the  operation  is  renewed,  and  the  white  hot  steel 
cooled  down  slowly,  it  will  become  soft,  with  in- 
creased flexibility,  ductility  and  tenacity.  This 
work  of  proceedure  is  generally  called  annealing. 

Tempering. — Steel  is  generally  worked  into  any 
form  required  in  the  industries  and  arts  when  it  is 
soft.  It  is  then  hardened  by  heating  and  sudden 
cooling,  and  this  is  done  in  a  manner  to  suit  the 
purpose  for  which  it  is  intended.  The  effect  of 
rapid  and  slow  cooling  of  glass  is  nearly  the  same 
as  in  steel.  If  melted  glass  is  dropped  into  water,  it 
solidities  into  curious  looking  drops,  terminating  in 
a  thread-like  tail.  The  drop  is  so  hard  that  it  can 
stand  a  pretty  smart  blow,  but  if  the  tail  is  broken 
off  the  whole  mass  flies  into  innumerable  small  par- 
ticles with  great  violence.  In  order  to  avoid  this 
brittleness  in  glass  vessels  it  is  carefully  annealed 
in  specially  constructed  furnaces  where  the  utensils 
are  gradually  cooled  down. 

Heat  acts  upon  copper  and  bronze  precisely  in  an 
opposite  manner  as  upon  steel.  If  copper  or  bronze 
are  cooled  down  slowly  they  become  brittle^ 
whereas  if  they  are  cooled  rapidl.y  they  become 
soft  and  malleable. 

When  solids  and  fluids  come  in  contact  with  each 
other  some  phenomena  may  then  be  observed 
which  are  of  great  importance.  If,  for  instance,  a 
clean  glass  plate  is  placed  vertically  in  water,  the 
latter  will  rise  on  each  side  of  the  plate  nearly  one- 
sixth  of  an  inch  high.  This  is  caused  by  the  adhe- 
sion of  the  water  to  the  glass  being  greater  than  the 
cohesion  between  the  particles  of  the  water.  If,  in- 
stead of  a  plate  of  glass,  we  take  a  very  small  tube, 
the  water  will  rise  within  the  tube,  and  rises  the 
higher  the  smaller  the  diameter  of  the  tube  is. 
This  property  of  fluids  is  called  capillary  attraction 
and  explains  why  oil  will  rise  above  its  own  level 
through  the  medium  of  the  wick,  which  acts  as  a 
system  of  small  tubes.  It  also  explains  why  water 
works  up  to  the  surface  of  the  ground,  the  pores  in 
the  soil  acting  as  fine  tubes.  It  also  explains  the 
rising  of  sap  in  plants  and  trees, 

SoiiUTiOKS.— If  a  lump  of  sugar  is  dipped  in 
water,  the  latter  wiU  rise  by  capillary  until  the 
whole  lump  is  moistened;  if  enough  water  is  pres- 
ent the  adhesion  of  the  sugar  to  the  water  will  be- 
come stronger  than  the  cohesion  of  the  sugar,  and 
the  latter  will  go  over  into  the  liquid  state,  forming 
a  solution.  Each  drop  of  the  solution  has  the  form 
of  water  and  the  sweetness  of  the  sugar,  thus  prov- 
ing that  the  adhesion  between  water  and  sugar  is 
perfect. 

The  solvent  properties  of  liquids  varies  consider- 
ably. One  ounce  of  cold  water  will  dissolve  1,000 
grains  of  sugar,  while  it  can  hardly  dissolve  one 
grain  of  suljihate  of  lime.  There  are  again  bodies 
nsoluble  in  water,  which  are  readily  dissolved  in 
other  fluids;  so  can  resins  be  dissolved  in  alcohol; 


fats  In  ether  and  benzine,  sulphur  in  bisulphide  of 
carbon,  and  silver,  gold  and  lead  In  quicksilver.  If 
a  fluid  has  dissolved  as  much  of  a  solid  as  it  can 
take,  the  solution  is  then  called  saturated,  and  fur- 
ther additions  of  the  solid  will  remain  in  solid 
state. 

The  mechanical  action  of  solution  must  not  be 
confounded  with  the  chemical  action  of  certain 
fluids  upon  certain  solids.  If,  for  instance,  a  cop- 
per coin  is  dropped  into  nitric  acid,  the  coin  will 
be  getting  smaller,  and  if  enough  acid  is  present 
will  entirely  disappear.  This  action  is  entirely  dif- 
ferent from  that  of  a  plain  solution,  for  if  we  have  a 
Bolction  of  salt  in  water,  for  instance,  we  can  get 
the  salt  in  its  original  form  simply  by  evaporating 
the  water  by  boiling;  but  if  we  would  evaporate 
the  copper  solution  in  the  nitric  acid,  we  would  not 
obtain  the  metalic  copper  but  a  greenish  salt, 
nitrate  of  copper,  being  a  chemical  compound  be- 
tween copper  and  nitric  acid. 


FAILS  TO   CONSUME  THE  SMOKE. 

The  National  Electric  Construction  Company,  of 
116  Dearborn  street,  Chicago,  is  again  being  pur- 
sued by  the  Health  Department  on  account  of  a 
smoky  chimney. 

The  company  put  in  an  elaborate  plant  at  No.  116 
Dearborn  street  last  August.  On  each  boiler  were 
three  devices  guaranteed  to  prevent  smoke.  The 
chimney  smoked  just  the  tame.  After  the  plant 
had  been  in  operation  a  month  the  company  was 
sued  by  the  city  under  the  smoke  ordinance . 

The  case  was  tried  before  Justice  Glennon.  The 
company  admitted  that  its  chimney  smoked,  but 
said  it  had  done  all  in  its  power  to  observe  the  law. 
The  court  accepted  the  statement  and  assessed  the 
minimum  fine,  A  new  device  was  put  on  the  boil- 
ers and  the  smoke  was  almost  entirely  abated. 

There  were  no  more  complaints  until  the  strike 
in  the  Indiana  coal  mines.  The  company  had  been 
using  Indiana  block  coal,  for  which  it  paid  $2.78  a 
ton.  When  the  famine  came  it  was  obliged  to  ob- 
tain other  coal  and  is  now  using  Hocking  Valley 
lump  at  $4,  Youghiogheny  lump  at  $4,  and  Ken- 
tucky lump  at  $3.75.  The  new  coal,  while  superior 
to  the  Indiana  block  for  steaming  purposes,  makes 
more  smoke,  and  complaints  were  received  by  the 
Health  Department  of  this  smoky  chimney.  The 
company  has  been  notified  to  abate  the  nuisance. 

W.  L.  Abbott,  manager  of  the  electric  company, 
declares  that  he  has  done  all  in  his  power  to  obey 
the  law,  Uniil  the  strike  is  settled  no  Indiana  coal 
can  be  secured.  "If  the  Health  Department,"  said 
Mr,  Abbott,  "will  only  suggest  a  remedy  I  will  be 
only  too  happy  to  apply  it." 


AN  ENGINEER'S  PREMONITION. 

A  telegraph  operator  on  one  of  the  single-track 
roads  leading  out  of  Pittsburg  had  an  experience 
last  week  that  will  last  him  a  lifetime.  The  young 
man  became  careless,  as  dispatchers  sometimes 
will,  and  he  gave  orders  for  a  freight  and  passen- 
ger train,  moving  m  opposite  directions,  to  go  to  a 
certain  station.  When  the  trains  had  started  the 
operator  suddenly  remembered  that  they  couldn't 
reach  the  place  without  a  collision.  It  was  too 
late  to  countermand  the  order,  and  in  his  agony 
the  prespiration  ran  down  over  his  face.  In  de- 
scribing his  feelings  afterwards  he  said  he  lived 
years  in  the  few  short  minutes  which  would  decide 
the  fate  of  the  trains.  He  was  startled  and  relieved 
by  seeing  the  engineer  of  the  freight  walk  into  the 
tower.  The  engineer  had  received  his  orders,  but 
when  he  reached  a  switch  he  had  a  premonition 
there  was  something  wrong  and  he  turned  in  on  a 
side-track.  His  train  was  scarcely  out  of  the  way 
when  the  express  thundered  by. 

The  next  day  the  operator  went  to  the  Superin- 
tendent of  the  road  and  told  him  what  had  hap- 
pened, at  the  same  time  handing  in  his  resigna- 
tion. The  manager  looked  at  him  for  a  moment 
and  then  said:  "Go  back  to  your  work,  my  boy. 
This  experience  has  been  a  lesson  for  you.  I  don't 
think  it  will  occur  in  the  future." 

The  telegrapher  in  telling  the  story  remarked 
that  another  such  fright  would  drive  him  crazy.— 
Ftttaburg  Dispatch. 


A  TRANS-ATLANTIC  BOILER  EXPLOSION. 

Continued  from  Page  235, 
any  of  the  fittings.  Belore  being  sent  to  Falmouth 
it  was  examined  by  Mr.  Norton,  Captain  Pearce's 
engineer,  and  was  then  in  good  condition.  On  its 
arrival  at  the  scene  of  the  wreck  it  was  given  into 
the  charge  of  Mr.  Rusden,  an  engineer  of  Fal- 
mouth, who  deputed  certain  persons  to  attend  to 
to  it.  A  fortnight  afterwards  the  tauts  and 
winch  were  washed  overboard  in  a  gale,  but  the 
boiler  remained  on  deck  and  did  not  sustain  any 
serious  damage.  It  was  subsequently  sent  to  the 
works  of  Messrs.  Cox  &  Co.,  engineers,  Falmoutn, 
who  effected  the  slight  repairs  that  were  necessary, 
and  it  was  then  placed  on  the  wreck.  It  was  clean- 
ed out  from  time  to  time,  and  was  then  examined 
by  Mr.  Rusden.  The  tank  fed  the  boiler  with  fresh 
water,  though  salt  water  was  used  at  times. 

Mr.  William  Heath,  an  inspector  of  the  Manches- 
ter Steam  Users'  Association,  said  he  had  been  em- 
ployed by  the  Association  13i  jears,  and  had  served 
his  apprenticeship  as  a  boilermaker.  He  gave  par- 
ticulars of  his  examinations,  and  of  the  general 
condition  of  the  boiler,  as  well  as  a  description  of 
the  various  fittings.  The  firebox  was  sligbtly 
wasted  by  corrosion  at  the  base,  but  this  being 
local  it  was  not  sufllciently  important  to  in  any  way 
effect  the  safety  of  the  boiler  at  70  lb.,  for  which 
pressure  he  considered  it  suitable  when  he  last  ex- 
amined it. 

Mr.  George  McDonald,  inspector  to  the  Steam 
Users'  Association,  said  he  had  served  his  appren- 
ticeship with  Messrs.  Richards,  Aberdeen,  and  had 
also  had  some  experience  as  a  marine  engineer. 
He  gave  particulars  of  his  last  examination,  and 
said  he  should  have  no  hesitation  in  working  the 
boiler  at  70  lb.  There  was  a  ferrule  then  soldered 
on  the  spring  balance  of  the  open  lever  safety  valve. 
The  slight  corrorison  of  the  firebox  did  not  affect 
the  safety  of  the  boiler  at  the  pressure, 

Mr.  Lavington  E.  Fletcher,  cnief  engineer  to  the 
Steam  Users'  Association,  referred  to  the  constitu- 
tion of  the  Association, 

Its  object,  he  said,  was  the  prevention  of  explos- 
ionp,  the  saving  of  life,  and  the  disseminat.on  of 
scientific  information  for  the  public  good.  The 
boiler  came  und«r  inspection  in  1884.  The  pres- 
sure was  first  fixed  at  80  lb.,  and  subsequently  it 
was  reduced  to  70  lb.  The  calculated  bursting  pres- 
sure when  the  boiler  was  first  guaranteed  was  275 
lb.,  and  this  was  not  materially  reduced  when  the 
last  certificate  and  guarantee  were  issued.  Wit- 
ness read  extracts  from  the  various  reports  issued 
by  the  Association  to  Captain  Pearce,  and  stated 
that  at  the  last  "entire"  and  steam  examinations 
the  boiler  was  quite  safe  at  70  lb.  pressure. 

After  corroborative  evidence  had  been  given  by 
William  Norton,  engineer  to  Captain  Pearce,  Mr. 
Henry  E.  Anderson,  of  the  firm  of  Anderson  and 
Baker,  the  salvors  of  the  Bay  of  Panama,  were  ex- 
amined. He  said  that  the  boiler  arrived  at  Fal- 
mouth in  April,  and,  he  thought,  was  examined  by 
Mr.  Rusden.  He  thought  something  was  said  about 
the  safety  valve  leaking,  but  nothing  about  the 
pressure  gauge  being  incorrect.  His  orders  were 
that  when  anything  went  wrong  it  should  be  re- 
paired regardless  of  cost.  He  did  not  order  the 
lock-up  valve  to  be  taken  off,  nor  a  blank  fiange  to 
be  fitted  after  the  boiler  had  been  to  Cox  &  Co.'s 
in  May.  He  had  had  no  complaint  from  the  men 
that  they  could  not  get  steam  enough.  He  heard 
after  the  explosion  that  a  man  named  Godolphin, 
who  was  engineer  on  board  the  steam  lighter  em- 
ployed in  going  to  and  from  the  wreck,  had  a  safety 
valve  in  his  locker,  and  he  had  made  careful  inquiry 
as  to  its  whereabouts,  but  could  not  find  it.  He 
had  not  made  efforts  to  obtain  the  boiler  by  div- 
ing, as  he  did  not  know  where  to  dive,  and  it  would 
be  useless  to  make  the  attempt,  inasmuch  as  the 
boiler  would  be  covered  with  sand  and  shells  in 
twenty-four  hours  after  the  explosion.  He  appoint- 
ed Mr.  Rusden  as  general  overlooker  at  a  salary  of 
21.  per  week.  Mr.  Chas.  Rusden  deposed  to  having 
served  six  and  half  years'  apprenticeship  to  the 
engineering  business.  He  was  out  of  his  time  in 
1862  and  had  been  engaged  at  the  business  on  and 
off  since  that  time,  but  for  some  years  he  had  kept 
the  refreshment  rooms  at  Penzance.  He  did  not 
examine  the  boiler  when  it  was  first  placed  on  board 
the  Bay  of  P«»nama.  An  engineer  named  Izzard 
had  charge  of  the  boiler  prior  to  the  gale,  and  told 
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■witness  that  when  the  boiler  was  under  steam  the 
lock-up  valve  leaked.  Izzard  took  the  valve  off, 
and  in  the  witness's  presence  turned  it  upside  down 
and  poured  water  into  it  to  show  him  tnat  it  leak- 
ed. He  did  not  know  that  the  valve  was  put  on 
again,  but  did  not  think  it  was.  The  other  valve 
was  also  leaking,  and  Izzard  could  not  get  more 
than  10  lb.  of  steam  by  the  gauge.  He  did  not 
know  what  became  of  the  lock-up  safety  valve 
when  it  was  removed;  he  nad  not  seen  it  from  that 
day  to  this.  When  the  boiler  was  in  his  charge  it 
was  never  worked  at  more  than  50  lb.,  and  the  safe- 
ty valve  Dalauce  and  pressure  gauges  agreed.  The 
open  lever  safety  valve  was,  he  thought,  in  good 
condition  up  to  the  time  of  the  explosion.  He  saw 
the  boiler  shortly  before  it  burst,  and  the  water 
gauge  glass  was  half  full  of  water,  but  he  did  not 
look  at  the  pressure  gauge.  He  was  hurt  by  the 
explosion  and  his  son  also.  His  son  had  been  con- 
fined to  his  bed  for  six  weeks  in  consequence.  He 
could  not  account  for  the  explosion. 

Charles  Williams  said  he  had  worked  the  boiler 
on  the  Bay  of  Panama  for  eight  days.  The  lock- 
up valve  was  removed  by  Izzard  after  the  boiler 
came  back  from  Messrs.  Cox's.  That  was  done 
about  May  25.  The  opening  in  the  shell  was  cov- 
ered with  a  blank  flange.  Izzard  told  him  that  Mr. 
Anderson  had  ordered  it  to  be  taken  oft",  as  it  was 
leaking.  After  being  removed  it  was  taken  on 
board  a  lighter  known  as  the  "torpedo  boat:"  When 
he  saw  it,  the  spring  balance  valve  had  nothing 
amiss  with  it,  but  he  did  not  see  any  limiting  fer- 
rule on  it.  Two  small  washers  were  put  on  the 
head  of  the  valve  after  the  boiler  came 
from  the  foundry.  He  considered  the  pressure 
gauge  incorrect,  because  the  pointer  jumped  up 
and  down. 

Surveyor  Bissett,  who  examined  fragments  of  the 
boiler,  saw  the  plates  were  of  good  average  quality, 
and  at  the  thinest  part  were  at  least  ^  in.  tliick; 
in.  was  about  the  average.  The  bursting  pressure 
of  a  boiler  similar  to  the  exploded  one,  with  a  fire- 
box g  in.  thick,  would  be  260  lb.;  with  a  thickness 
of  Vi9  in.  it  would  be  180  lb.,  and  i  in.  115  lb.  He 
did  not  think  the  explosion  was  due  to  shortness  of 
water,  but  to  excessive  pressure. 

Mr.  George  Edward  Brown,  engineer-surveyor 
to  the  Board  of  Trade,  also  considered  that  the  ex- 
plosion was  due  to  a  pressure  considerably  in  ex- 
cess of  that  at  which  it  was  originally  worked. 

The  Commissioner  in  giving  judgment,  dealt 
fully  with  the  question  of  the  appointment  of  Mr. 
Rusden  as  superintendent  engineer,  and  his  re- 
sponsibility. After  the  boiler  came  back  from  the 
foundry,  steam  was  got  up  to  50  lb.  as  register- 
ed by  the  gauge,  but  it  was  important  to  observe 
that  the  gauge  was  not  tested.  The  Court  thought 
the  gauge  should  have  been  tested,  as  it  was  very 
probable  that  some  internal  derangement 
bad  resulted  from  the  boiler  being  torn 
from  the  tank  In  the  gale,  and  that  the 
gauge  was  subsequently  rendered  inaccurate. 
It  was  surprising  that  the  gauge  had  not  been 
tested  when  the  boiler  was  overhauled  and  put  in 
order.  The  lock-up  safety  valve  had  been  remov- 
ed by  Izzard,  but  it  could  not  be  found  by  the 
Board  of  Trade  officials.  Its  disappearance  was 
much  to  be  regretted,  as  it  led  the  Court  to  suppose 
that  there  was  at  that  time  an  endeavour  to  con- 
ceal the  fact  that  it  had  been  removed  from  the 
boiler.  That  it  was  intended  to  be  a  permanent 
severance  from  the  boiler  there  could  be  no  ques- 
tion, for  Williams  had  told  tne  Commi>sioners  that 
he  and  Izzard  fitted  the  aperture  with  a  blank 
flange  the  morning  after  the  valve  had  been  taken 
off.  Mr.  Anderson  denied  that  he  personally  gave 
instructions  for  the  removal  ot  the  valve,  and  in 
the  absence  of  Izzard  the  Commissioners  were  jus- 
tified in  accepting  his  statencent,  but  they  were 
quite  clear  that  Mr.  Kusden  knew  at  the  time,  or 
shortly  after,  that  the  vulve  had  been  taken  from 
the  boiler.  They  could  not  express  themselves  too 
strongly  as  to  the  action  taken  by  Izzard  in  per- 
manently removing  the  valve.  If  it  was  leaking  it 
would  have  been  a  simple  matter  to  overhaul  it  and 
make  it  good,  and  they  were  surprised  that  Mr. 
Rusden  did  not  order  It  to  be  efficiently  repaired' 
which,  in  their  opinion,  would  have  been  very 
easily  affected.  It  was  perfectly  clear  to  the  minds 
of  the  Commissioners  that  thu  valve  should  never 
have  been  removed. 


CORRESPONDENCE. 


"Do  Not  Put  All  Your  Eggs  in  One  Basketl" 
Editor,  American  Engineer: 

The  recent  destruction  ot  the  Chicago  Arc  Light 
and  Power  Co.,  by  fire,  furnishes  ample  evidence 
that  it  Is  a  dangerous  practice  to  aggregate  very 
large  power,  and  numerous  dynamos  in  one  plant. 
A  large  number  of  merchants  were  dependent  upon 
this  company  for  their  illumination  at  night,  and 
there  being  no  other  plant  that  could  supply  the 
vast  number  of  electric  lights  which  were  extin- 
guished by  this  fire,  we  shall  not  be  surprised  if 
this  experience  causes  customers  to  hesitate  before 
patronizing  a  company  that  attempts  to  supply 
thousands  of  lights  from  one  plant. 

No  other  electric  plant  in  the  city  is  able  to  take 
on  to  their  lines  the  many  patrons  of  the  C.  A.  L.  & 
P.  Co., for  the  very  good  reason  that  they  all  build 
to  meet  the  demand  that  comes  to  them,  and  have 
no  very  large  reserve  of  power  and  dynamos,  to  meet 
an  emergency  like  this. 

It  is  said  that  no  electric  plant  should  occupy 
premises  that  are  not  absolutely  fire  proof,  we  do 
not  believe  a  building  can  be  constructed  for  such 
use  that  is  absolutely  fire  proof,  and  to  support  this 
opinion  there  is  ample  testimony,  which  is  accept- 
able. 

Tne  lesson  taught  by  this  fire  will  not  be  lost  to 
the  gentlemen  who  own  tlie  stock  of  this  company, 
they  will  do  some  thinking  which  may  result  in 
causing  the  company  to  divide  their  plant  in  fou  r 
or  more  parts  with  no  increase  in  cost  of  mainten- 
ance or  operation. 

The  company  estimate  their  loss  at  $550,000.  That 
thev  are  insured  for  the  full  amount  is  hardly  cred- 
ible, and  if  they  are  it  will  require  many  months  to 
replace  the  building  and  machinery.  The  question 
arises,  what  will  their  customers  do?  That  they 
will  wait  for  the  re-establishment  of  this  enormous 
plant  we  cannot  believe,  customers  must  have  the 
lights,  and  the  other  companies  they  call  on  for 
lights  will  heeitate  before  increasing  their  plants  to 
supply  lights  for  the  short  term  while  the  ruin 
caused  by  this  fire  is  being  made  good. 

The  old  adage  quoted,  applies  to  both  the  com- 
pany and  their  customers.  We  shall  wait  with  some 
curiosity  to  see  if  the  wisdom  of  the  ancient  dictum 
is  disregarded  by  the  company  and  their  patrons. 

Thk  Doctob. 


Beet  Sugar. 

Lehi,  Utah,  Dec.  i,  1891. 
Editor ,  American  Engineer: 

I  received  my  Ameeican  Engineek  to-day,  and 
among  the  first  article  to  catch  my  eye  was  a  com- 
munication from  "One  of  the  Boys"  of  Multnomah 
Council  No.  1.  After  reading  it  all  through  I  was 
attacked  with  a  strong  fit  of  homesickness;  I  want 
to  visit  the  old  lodge  again,  to  see  the  old  faces,  and 
grasp  the  hand  of  each  one  in  a  good  long  shake  of 
affection.  But  as  this  would  be  impossible,  and  as 
I  can  hardly  find  courage  to  write  each  one  person- 
ally, I  thought  that  what  I  might  have  to  say  would 
be  of  interest  to  all  readers  of  the  American  Engi- 
neer, especially  as  I  am  engaged  in  an  altogether 
different  branch  of  our  profession,  to  my  knowledge, 
i.  e.,  the  manufacturing  of  beet  sugar. 

I  take  the  liberty,  then,  of  writing  you  hoping 
that  you  will  have  space  and  inclination  to  insert  it 
in  your  valuable  columns. 

To  give  an  idea  of  the  magnitude  of  this  enter- 
prise I  will  tell  you  that  I  have  ten  G0"xlG  tubular 
boilers;  one  Hamilton -Corliss  tandem-compound 
engine  with  liigh  pressure  cylinder  12"x36,  low  pres- 
sure 22"x3G;  one  slide  valve  8"xl0  for  driving  bone 
coal  department,  and  one  12"xl4  slide  valve  for  two 
Brush  dynamos. 

I  have  22  steam  jiumps  of  the  Blake  pattern  for 
pumping  water,  juices,  carbonic  acid  gas,  and  air 
and  maintaining  vacuums.  Two  of  them  are  duplex, 
one,  the  main  water  supply,  being  compound  du- 
plex; they  range  in  capacity  from  1,200  gallons  per 
minute  to  100. 

I  have  in  my  department,  counting  both  shifts, 
20  men  under  my  immediate  supervision;  so,  you 
see,  there  is  not  much  time  to  spin  yarns. 

And  now  a  few  words  about  the  ivocess.  The 
beets  are  flumed  into  the  factory  and  caught  up  by 
a  16'  wheel  elevator  to  be  dropped  into  a  washer 
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which  in  turn  delivers  them  to  a  chain  elevator. 
This  carries  them  to  the  top  of  the  building  from 
where  they  fall  into  the  slicer  where  ttiey  are  cut 
into  narrow  strips;  they  then  are  dropped  into  tUe 
cells  of  the  diffusion  battery,  a  massive  apparatus  of 
complex  build,  where  under  pressure  of  heated 
water  the  sugar  is  extracted  from  the  slices;  the  re- 
maining pulp  dropping  from  the  cells  is  carried  by 
elevator  and  conveyors  to  cars  which  haul  it  to 
silos  where  it  is  stored  and  fed  to  cows  to  make  milk 
for  the  engineer.  The  juice,  containing  the  extract- 
ed sugar,  passes  through  two  calorisators  to  the  car- 
bonation  pans  where  it  is  limed  and  treated  with 
carbonic  acid  gas  to  remove  most  of  the  impurities; 
thence  to  the  giant  filter  presses  where  the  lime  and 
solid  impurities  are  filtered  out,  thence  to  carbon - 
ators  and  presses  again;  there  are  three  sets  of 
these.  From  presses  to  evaporators,  f(mr  in  num- 
ber and  weighing  64  tons,  and  then  through  bone 
black  filters  and  to  vacuum  pan  wtiere  the  concen- 
trated juice  is  boiled  to  crystal.  Then  it  goes  to 
centifrugals  and  granulators  and  finally  through  a 
screen  into  sacks  ready  for  the  coflee  of  the  boys  of 
Multnomah  No.  1. 

Time  will  not  permit  the  description  of  each  piece 
of  machinery,  but  every  one  is  a  marvel  of  perfec- 
tion in  itself  and  all  of  American  design  and  build. 
This  is  a  purely  American  factory  built  by  E.  H- 
Dyer  &  Co.,  tiie  pioneer  beet  sugar  manufacturers 
of  the  United  States. 

We  are  almost  through  this  season's  run  and  as  far 
as  the  factory  is  concerned,  it  is  a  perfect  success, 
much  to  our  joy,  as  hitherto  all  beet  sugar  factories 
have  been  of  European  make.  The  factory  was 
built  for  a  300  ton  one,  but  will  without  trouble 
work  350  tons  of  beets  in  24  hours,  so  you  see  Amer- 
ican ingenuity  is  still  at  the  head,  and  E.  H.  Dyer  & 
Co.  have  made  a  name  for  themselves  that  will  not 
soon  be  forgetten  in  the  United  States. 

Now,  Brothers,  let  me  hear  from  you  once  in  a 
Avhiie  and  remember  that  I  am  with  you  in  spirit  at 
every  meeting. 

I  have  written  more  than  I  intended  but  could 
not  say  much  less  and  give  you  a  fair  idea  of  the 
business.  Youi's  fraternally, 

M.  W.  iNOAIiLS. 


Rochester,  N.  Y. 
Editor,  American  Engineer: 

A  resolution  was  passed  at  our  last  meeting  sus- 
pending August  Smearing  for  non-payment  of  dues. 

John  Aitken, 
Cor.  Engr.,  Rochester  Council,  No.  8,  A.  O.  S.  E. 


JEFFERSON  YOUNG.  JR.,  ARRESTED. 


From  the  "Syracuse  Times,"  Dec.  6,  1891. 
Jefferson  Young,  Jr.,  a  dealer  in  steam  appliances 
at  307  and  309  South  Clinton  St.,  (Syracuse,  N.  ¥.), 
has  been  the  local  manager  of  a  Chicago  firm  of 
which  R.  Forsyth  is  President.  The  Chicago  man 
came  here  a  few  days  ago  to  investigate  certain 
irregularities  in  Young's  transactions,  but  the  local 
manager  had  already  disappeared  with  certain 
moneys  which  it  was  alleged  he  had  collected  and 
misappropriated  to  his  own  use.  District  Attorney 
Hancock  issued  a  warrant  for  his  arrest,  and  the 
case  was  put  into  the  hands  of  Chief  Wright.  The 
man  was  found  on  Friday  night  in  Rochester.  He 
was  brought  here  yesterday  afternoon  and  gave 
bail.  The  complaint  charges  him  with  the  misap. 
propriation  of  one  hundred  and  thirty -five  dollars 
collected  from  Joseph  Wallier,  the  confectioner  on 
Clinton  street.  Late  on  last  night  other  warrants 
were  issued  by  other  parties  against  Young.  He 
resides  at  211  East  Castle  street.  His  attorney  in 
the  case  is  W.  L.  Barnum. 

A  press  telegram,  December  10,  says:  Mr.  Young 
is  held  to  the  grand  jury,  having  given  bail 
for  $1,500. 


THANKS  TO   THE   STANDARD    OIL  CO. 

The  corresponding  engineer  of  Maple  City  couu- 
cil,  Adrian,  Mich.,  writes  that  the  Standard  Oil 
Company  have  presented  tLo  council  with  two  vol- 
umes of  Roper's  works,  for  which  they  are  exceed- 
ingly thankful.  These  books  are  a  very  valuable 
addition  to  their  library,  and  the  gift  is  very  highly 
appreciated  by  Maple  City  counuil,  A.  0.  of  S.  A., 
No.  6,  of  Michigan. 
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December  12,  ISM. 


ENGINEERS'  LINE  HOLDER. 


Mr.  J.  J.  Wilson,  of  Walloo,  Neb.,  has  devised  a 
line  holder  for  engineers,  of  wlilcli  the  following  is 
a  condensed  description: 

The  holder  stands  about  a  yard  and  a  half  high. 
It  consists  of  a  base  plate,  to  screw  to  the  floor,  on 
which  rests  a  tube  .standard  nearly  a  yard  high.  In- 
side this  is  a  sliding  standard,  which  works  like  a 
telescope,  as  far  as  lengthening  and  shortening  of 
it  goes.  This  is  held  at  any  height  de.slred  by  a 
milled  nut  that  forms  a  chuck  to  hold  it  to  the 
standard  tube.  Higher  up,  on  this  sliding  rod  is  a 
fulcrum  to  which  a  swinging  stafl'  is  attached,  and 
this  staff  is  moved  either  way  by  means  of  a  milled 
thumb  screw.  At  the  top  eid  is  a  milled  thumb 
screw  to  raise  or  lower  the  line  chuck;  and  near 
the  middle  of  this  screw  is  a  milled  thumb  chuck 
screw  by  means  of  which  the  line  may  be  brought 
to  any  plane. 

This  tool  is  not  patented,  and  Mr.  Wilson  says 
that  any  engineer  is  at  liberty  to  make  one  for  his 
own  use.  As  far  as  we  know  there  is  nothing  like  it 
for  holding  the  crank  end  of  a  line  when  lining  up 
an  engine.  If  any  further  information  is  desired, 
the  inquiry  should  be  addressed  to  J.  J.  Wilson, 
lock  box  143,  Wahoo,  Neb. 


FIRE  HAZARDS  FROM  ELECTRICITY. 


lu  view  of  the  big  blaze  from  eJectric  Avires  (short- 
circuiting)  in  Chicago,  reported  in  our  last  issue, 
the  following  abstract*  of  alectui-e,  by  C.  J.  H. 
Woodbury,  delivered  at  Cornell  University  the  Gth 
ult.  affords  interesting  reading:  — 

There  have  been  two  methods  of  dealing  with 
questions  involving  the  insurance  of  elements  of 
unusual  hazard;  the  one  being  that  of  underwriting, 
pure  and  simi^le,  estimating  the  hazard  from  ttie 
best  data  of  hand  and  charging  a  rate  commensur- 
ate with  that  risk,  the  correct  principle  being  that 
the  hazard  of  the  whole  is  equal  to  the  greatest  haz- 
ard of  any  part  of  the  risk. 

The  other  method  has  consisted  in  eliminating 
the  hazard  of  the  more  dangerous  part  by  remov- 
ing such  processes  to  another  building,  or  at  least 
placing  them  in  a  portion  of  a  building  where  the 
chances  of  their  imperilling  the  whole  would  be 
controlled  by  special  methods  of  construction  and 
also  by  additional  fire  apparatus,  or,  in  other  words, 
bringing  the  hazard  to  conform  to  the  rate  of  in- 
surance. 

The  latter  method  is  confined  to  class  insurance 
of  such  limited  range  that  the  detailed  supervision 
of  risks  can  be  within  the  personal  scope  of  the  ad- 
ministration of  such  insurance  companies. 

When  electricity  was  first  used  for  lighting  on  a 
commercial  scale,  no  small  part  of  the  knowledge 
gained  of  phenomena  was  the  fact  that  it  became  a 
frequent  cause  of  fire,  and  in  such  unexpected  ways 
that  a  general  alarm  ensued  which  would  have 
stopped  its  use  if  electric  lighting  had  not  so  com- 
pletely filled  a  need  for  more  light  that  a  prohibi- 
tion was  out  of  the  question.  Electricity  had  come 
to  stay,  and  the  problem  of  its  status  must  be  met 
and  not  evaded. 

Everything  was  new,  crude  and  undeveloped. 
The  leading  inventors  were  pursuing  their  investi- 
gations under  great  difficulties,  not  the  least  of 
which  was  the  lack  of  trained  assistants.  Mechanics 
had  much  to  learn  in  the  construction  of  the  appara- 
tus, the  proper  manufacturing  supplies  were  not  in 
the  market,  and  the  steam  engines  especially  adapt- 
ed for  operating  dynamos  had  not  been  made.  The 
development  of  the  whole  business  required  inven- 
tion, education  and  organization  from  one  end  to 
the  other. 

Electric  lighting  then  pertained  to  apparatus  for 
the  physical  laboratory;  now  it  is  one  of  the  great 
commercial  features  in  the  business  world,  reaching 
in  all  its  applicatiions  ia  the  United  States  to  in- 
vestments estimated  by  Lieut.  Allen  K.Foote  spec- 
ial agent  United  States  census,  to  be  $232,202,- 
850  out  of  a  total  of  $552,202,850  invested  in  electri- 
cal enterprises,  aud  divided  as  follows:  Telegraph 
companies,  $125,000,000;  telephone  companies, 
$100,000,000;  isolated  lighting  plants,  $G,()U0,000; 
central  station  plants,  $155,202,850;  electric  railways, 
$70,000,000;  fire  alarm  and  police  patrol,  $10,000,000; 

*  From  the  Ehctrical  Revlew,'^(£^  York 


Steamboat  plants,  $1,000,000;  sundry  Industries  $10- 
000,000;  manufacturing,  $75,000,000 

The  introduction  of  electric  lighting  in  this  coun- 
try was  followed  by  numerous  fires  caused  by  this 
new  method  of  illumination.  After  the  disturbance 
incident  to  the  first  scare,  careful  investigations 
were  made  into  tlie  subject,  the  greatest  result  of 
which  was  the  establishment  of  the  opinion  that 
the  elements  of  excessive  hazard  were  not  necessar- 
ily inherent  in  such  applications  of  electricity.  In 
other  words  such  fires  were  to  be  classed  as  pre- 
ventable fires  within  the  limits  of  ordinary  practi- 
cal means;  and  on  this  basis  the  rules  for  electri- 
cal installations  were  first  prepared,  only  to  be  fol- 
lowed by  other  rules  drawn  up  by  various  parties 
to  apply  to  new  conditions  for  the  use  of  electricity 
for  the  transmission  of  power  and  alternating  cur- 
rents, as  well  as  to  improvements  in  both  arc  and 
incandescent  lighting. 

Electricity  is  to-day  the  safest  method  of  arti- 
ficial illumination.  This  safety  is  not  due  to  the 
absence  of  possibilities  of  danger,  but  to  the  entire- 
ty with  which  these  elements  of  danger  may  be 
held  in  control. 

The  essentials  to  safety  consist  in  confining  the 
electricity  to  its  metallic  circuits,  the  prevention  of 
undue  acres  in  switches  and  lamps;  and  the  preven- 
tion of  sparks  or  carbons  filling  from  arc  lamps; 
but  in  their  api^lications  those  precautions  are  nec- 
essarily involved  in  order  to  meet  all  of  the  com- 
plex conditions  of  the  apparatus  used  in  the  var- 
ious applications  of  dynamo  currents. 

The  danger  of  fire  dyuamo  currents  is  almost  en- 
tirely due  to  the  diversion  of  a  portion  of  the  elec- 
tricity from  the  system,  and  to  the  fact  that  the 
luiscellaneous  conductors  forming  these  outside  cir- 
cuits are  not  adequate  to  convey  the  current  with- 
out undue  and  dangerous  heating.  Moisture  on 
an  otherwise  poor  conductor  gene  ally  plays  an  im- 
portant part  in  such  conversions  of  electricity  into 
heat,  because  the  small  trickling  of  water  is  readily 
dissociated  and  then  the  resistance  at  the  place  is 
increased  to  a  sufdcieut  amount  to  cause  the  elec- 
tricity to  be  converted  into  heat  of  sufficient  tem- 
perature to  ignite  any  combustible  material  in  its 
path. 

Eain  water  or  that  from  ponds  used  for  a  public 
water  supply  is  a  rather  poor  conductor,  but  In  pass- 
ing over  a  whitewash  it  takes  enough  salt  and  lime 
into  solution  to  become  a  very  fair  condtictor,  and 
the  same  applies  to  water  used  in  washing  floors. 

It  should  be  remembered  that  when  a  slight  arc 
is  formed  it  can  be  blown  out  as  readily  as  the 
flame  of  a  candle.  This  is  seen  in  the  air  jets  used 
to  break  the  arcs  on  the  commutator  of  a  Thom- 
son-Houston dynamo  of  the  squirrel  cage  pattern. 
In  the  lightning  arresters  of  the  same  system,  the 
arc  being  a  dia-magnetic,  it  is  broken  by  the  repul- 
sion of  an  electro-magnet.  ' 

In  case  of  fire  the  press  frequently  ascribe  the  re- 
sults to  electrical  wires  purely  on  presumption,  with- 
out any  evidences  to  establish  the  fact.  Further- 
more in  maay  instances  such  allegations  are  made 
when  the  known  facts  or  weight  of  presumptive 
evidence  indicates  a  contrary  cause:  It  has  been 
fully  established  by  the  experience  of  the  past  12 
years  that  a  well  installed  electric  lighting  plant  is 
the  safest  method  of  illumination. 


STRANGE  RESULTS  OF  BREAKING  A  PISTON. 


Under  the  caption  of  "A  Piston  on  the  Spree"  the 
following  is  going  the  rounds.  It  originally  ap- 
peared in  the  Northivestern  Railroader:— 

A  curious  phenomenon  recently  occurred  at  thft 
Frankfort  shops  of  the  West  Shore  Railroad,  which 
is  vouched  for  by  the  superintendent  of  motive 
power,  James  M.Boon,  few  men  being  better  known 
in  railroad  circles. 

A  cast  iron  piston  (?),  18  in.  in  diameter,  having 
been  worn  out,  was  removed  from  an  engine  and 
thrown  in  the  scrap  pile.  Some  time  afterward  it 
was  taken  from  the  pile  with  other  scrap  and  being 
too  large  to  use  in  the  cupola,  was  carried  to  the 
breaker.  On  being  struck  it  broke  in  two  pans  and 
immediately  began  to  act  in  a  remarkable  manner. 
The  iron  turned  to  a  red-heat,  and  from  that  to  a 
sparkling  white,  while  from  the  hollow  parts  a 
flame  arose  to  the  height  of  three  or  four  feet, 
throwing  out  sparks  as  though  it  were  filled  with 
damp  gunijowder. 


The  man  who  broke  the  piston  became  frightened 
and  threw  a  pall  of  water  on  it,  which  deadened  the 
flame  somewhat,  but  it  continued  to  glow  and  throw 
out  sparks  for  some  time,  to  the  amazement  of  the 
twenty  or  more  men  who  stood  looking  on. 

J.  R.  Slack,  the  chief  draftsman  of  the  West  Shore 
has  referred  the  case  to  various  scientific  men,  but 
has  received  few  satisfactory  replies. 

One  opinion  is  that  cylinder  oil  worked  into  the 
hollow  part  of  the  piston  around  the  plugs  which 
filled  the  core  holes,  and  under  the  high  tempera- 
ture and  pressure  to  which  it  was  sul)jected,  united 
with  some  of  the  core  sand  remaiuing  in  the  piston, 
formed  a  highly  combustible  compound  which 
ignited  spontaneously  on  exposure  to  the  air. 

Another  theory  is  that  the  loose  core  sand,  being 
thrown  backward  and  forward  by  the  motion  of  the 
piston,  wore  off  a  considerable  amount  of  iron  in  an 
exceedingly  finely  divided  condition,  which  ignited 
on  exposure. 

It  is  well  known  that  a  great  many  substances, 
iron  omong  others,  may  be  so  finely  divided  that 
when  thrown  into  the  air  they  will  take  fiic  sponta- 
neously, but  it  does  not  seem  possible  tliere  could 
have  beeneuougU  atomized  iron  in  this  case  to  cause 
the  excessive  amount  of  heat  shown. 

Whatever  the  cause  may  have  been,  the  facts  are 
as  stated  above,  and,  as  far  as  we  know,  it  Is  the  only 
case  of  the  kind  on  record;  aud  any  solution  of 
what  has  proved  so  far  a  complete  mystery  will  be 
gladly  received  for  publication. 


JETTY  CONSTRUCTION. 


A  paper  was  read  before  the  Liverpool  Engineer- 
ing Society  last  mouth,  by  Mr.  John  J.  Potts,  enti- 
tled "Notes  on  screwing  cast-iron  and  driving 
greenheart  piles  at  St.  Anne's-on-the-sea,  Lanca- 
shire." 

These  notes  were  taken  during  the  reconstruc- 
tion and  completion  of  the  jetty  (of  which  the  piles 
form  a  portion)  for  the  landing  ot  passengers  from 
the  excursion  steamers,  situated  at  the  outshore  end 
of  the  Promenade  Pier  at  St.  Annes.  Borings  on 
the  site  showed  that  hard  clay  was  reached  after 
from  8  ft.  to  11  ft.  ot  compact  sand  and  gravel  had 
been  sunk  through.  Tne  screw  piles  which  are  all 
open  hollow  cast-iron  tubes  with  screwblade  at  bot- 
tom end  3  ft.  diameter  and  6  inches  pitch  were 
screwed  through  the  sand  and  gravel  into  the  hard 
clay.  A  description  was  given  of  the  gear  em- 
ployed, and  the  precautions  taken,  it  being  tide 
work,  for  getting  both  the  upright  and  eakiug  piles 
to  the  required  depth,  also  particulars  of  the  mode 
of  working,  the  number  of  men  necessary  for  each 
arrangement  of  the  gear,  the  time  spent  in  screw- 
ing, the  rate  of  progress,  and  the  power  developed 
in  screwing  the  piles  down. 

Owing  to  the  nature  of  the  foreshore,  it  was  ar- 
duous work  screwing  the  piles  in  place,  and  the 
difficulty  was  increased  where  the  capstan  had  to 
be  reduced  in  diameter  on  account  of  the  existing 
columns  in  the  original  structure  being  in  the  way. 

The  piling  engine  for  driving  the  greenheart 
piles  was  of  the  usual  construction,  the  top  being 
of  cast-iron  aud  weighing  19^  cwts.  Particulars  of 
the  mode  of  Avorking  and  of  the  behavior  of  the 
piles  during  driving,  with  the  precautions  taken 
for  preventing  the  piles  splitting,  twisting,  etc.,  the 
time  occupied  m  driving  and  the  number  of  men 
employed  were  also  given.  These  piles,  being 
driven  from  above  high  water  level,  after  once  be- 
ing pitched,  it  was  not  such  tedious  work  as  with 
the  screw  piles. 


WHO  WILL  BE  THE  WINNERS? 


The  American  Engineee  Publishing  Co.,  with 
the  view  of  bringing  up  the  circulation  of  the  paper 
to  fully  20,000  copies  each  issue,  ofter  a  premium  of 
$40  to  the  one  who  will  send  in  the  greatest  number 
of  new  subscriptions,  $20  to  the  one  who  will  send 
the  second  greatest  number,  aud  $10  to  the  one 
who  sends  the  third  greatest  number  of  new  sub- 
criptions,  by  January  1,  1892. 


Of  late  naturalists  have  been  making  some  investi- 
gations among  devilfish,  and  among  other  curious 
things  they  have  found  that  at  the  same  time  of 
birth  that  terrible  creature  is  not  larger  than  a 
common  flea. 
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THE  WOMEN'S  DEPARTMENT. 


The  Matrimonial  Bonds. 
Editress,  American  Engineer: 

I  have  scarcely  bad  time  to  read  our  department 
in  the  .\MERrcAN  Engineer,  for  there  has  been  a 
good  deal  of  sickness  in  our  neighborhood.  But  I 
am  delighted  with  the  Women's  Department. 

I  was  very  much  surprised  to  see  in  a  recent  num- 
ber an  extract  from  one  of  Robert  lugersoU's  slick, 
gilt-edged  sermons,  in  which  he  barefacedly  bids 
for  the  admiratton  of  the  softer  sex.  He  flippantly 
speaks  of  the  bondage  of  matrimonial  slavery.  Let 
me  tell  you,  truthfully,  that  I  believe  in  women 
wearing  the  bonds  of  matrimonj'  cheerfiiUy,  obedi- 
ently and  lovingly,  acknowledging  man  to  be  the 
head  of  the  family,  the  oak  for  the  vine. 

Let  me  not  be  misunderstood .  In  so  speaking,  I 
do  not  mean  that  man  should  be  continually  assert- 
ing himself  as  the  foreman  of  the  home,  and  feeling 
that  all  under  his  roof  must  yield  to  his  iron  will 
with  fear  and  trembling.  But  eacti  and  all  of  the 
family  should  work  together  for  the  common  good, 
and  have  the  same  interest  and  aim  for  each  other's 
happiness.  In  so  doing  there  would  be  no  hen- 
pecked husbands,  no  enslaved  wives,  no  punishing 
quarrelsome  children. 

What  I  admire  in  a  husband  is  strength,  self-reli- 
ance, cheerfulness — a  good  natured  man  whom  the 
children  run  to  meet.  When  the  children  feel  glad 
that  the  father  and  head  of  the  family  has  come 
home,  that  always  makes  the  wife  feel  cheerful  and 
lightens  the  cares  of  the  day.  It  does  not  matter 
what  our  cares  and  troubles  may  be  if  we  have  a 
good  and  faithful  husband  to  sympathize  with  us, 
one  who  looks  up  to  the  wife  as  star  of  the  house- 
hold and  an  administering  angel  in  this  grand  play 
of  life. 

It  is  rather  unfortunate  when  the  husband  is  only 
the  nominal  head  of  the  family.  But  occassionallj 
the  wife  is  the  superior  half  and  has  better  ability 
to  manage  affairs.  But  the  most  natural  state  of 
matrimonial  life  is  where  the  husband  is  the  real 
head  of  the  home. 

Mbs.  Frank  Peerman. 


"Silence  Is  Golden." 


A  woman,  to  be  most  agreeable,  must  listen,  says 
Kate  Field.  Keep  a  man  wound  up,  look  as 
tUough  you  were  hanging  on  his  lips,  and  he'll 
think  you  cLarming.  For  my  part,  I  like  to  listen. 
It's  a  great  deal  better  fun  to  make  others  talk  than 
to  talk  one's  self.  The  listener  never  makes  a  fool 
of  herself,  because  she  says  nothing.  She  cannot 
make  enemies  by  the  expression  ol  opinion,  for  she 
expresses  none.  She  learns  a  deal  about  other 
people,  and  nobody  learns  anything  about  her. 
She  gives  no  offence  bv  egotisiic  assertiou.  The 
talkers  call  her  sympathetic  because  ."^he  has  allow- 
ed all  to  have  their  own  way.  I  don't  say  that  a 
woman  should  everlastingly  hold  her  tongue — there 
are  men  who  insist  upon  an  interchange  of  ideas; 
but  It  is  always  safe  to  start  a  man  upon  tbesuliject 
of  himself.  Nine  times  out  of  ten  you  will  touch 
the  responsive  chord  and  be  entertained,  as  every- 
body can  talk  well  on  what  is  nearest  the  heart. 

•'You've  made  an  impression  on  Mr.  Randall,' 
said  Bob  this  morning.  "He  thinks  you  remarkably 
Intelligent.    What  do  you  say  to  him?" 

"Nothing,"  I  leplied.  "I  asked  an  occasional 
question  and  listened.    He  talked  about  himself." 

A  woman  may  serve  up  wit  or  epigram  as  an  en- 
tremets, and  be  liked;  but  I  am  convinced  that  a 
woman  who  monopolizes  conversation  is  doomed  to 
be  hated.  Women  in  society  is  to  be,  man  is  to  do. 
Beyond  all  other  horrors  are  the  shop-talking  hor- 
rors. A  woman  may  translate  Homer,  write  Rom- 
ola,  edit  a  newspaper,  conduct  important  business, 
or  act  Lady  Macbeth,  but  she  must  forget  herself  if 
she  wants  to  be  welcome  in  society.  In  fact,  if  a 
woman  who  is  not  born  unselfish  let  her  assume  the 
noblest  of  ail  virtues,  and,  provided  she  dresses 
well,  she  will  be  admired. 

An  old  maid's  assurance  company  for  women  has 
been  opened  in  Denmark.  Spinsters  can  assure 
themselves  by  a  small  sum  on  reaching  the  age  of 
thirty,  and  if  still  unmarried  at  forty  are  entitled 
to  a  regular  all'jwance.  If  they  marry,  however, 
they  forfeit  all  claim. 


Th«  Seven  Asres. 


All  the  world's  a  wardrobe, 
And  all  the  girls  and  women  merely  wearers. 
They  have  their  fashions  and  their  fantasies. 
And  one  she  in  her  time  wears  many  garments 
Throughout  her  seven  stages.    First,  the  baby, 
Befrilled  and  broidered,  in  her  nurses  arms. 
And  then  the  trim-hosed  school-girl  with  her  llouu- 
ces, 

And  small-boy  scorning  face,  tripping,  skirt- wag- 
gling, 

Coquettishly  to  school.    And  then  the  flirt. 

Ogling  like  Circe,  with  a  business  tcillade. 

Kept  on  her  low-cut  corset.    Then  a  bride. 

Full  of  strange  finery,  vestured  like  an  angel, 

Vailed  vaporously,  yet  vigilant  of  glance. 

Seeking  the  woman's  heaven.  Admiration, 

Even  at  the  altar's  steps.    And  then  the  matron. 

In  lair,  rich  velvet,  with  suave  satin-lined. 

With  eyes  severe  and  skirts  of  youthful  cut, 

Full  of  dress  saws  and  modish  instances, 

To  teach  her  girls  their  part.    The  sixth  age  shifts 

Into  the  gray,  yet  gorgeous,  grandmamma, 

With  gold  pince-nez  on  her  nose  and  fan  at  side, 

Her  youthful  tastes  still  strong  and  worldly  wise 

In  sumptuary  law,  her  quivering  voice, 

Prosing  of  fashion  and  LeFollet,  pipes, 

Of  robes  and  bargains  rare.    Last  scene  of  all, 

That  ends  the  sex's  Mode-swayed  history, 

Is  second  childishness  and  sheer  oLlivion 

Of  youth,  taste,  passion,  all— save  love  of  dress. 

— Burlington  Enterprise. 


There  Was  a  Man. 


There  was  a  man  was  half  a  clown, 

It's  so  my  father  tells  of  it! 
He  saw  the  church  in  Clermont  town 

And  laughed  to  hear  the  bells  of  it. 

He  laughed  to  hear  the  bells  that  ring 
In  Clermont  church  and  round  of  it; 

He  heard  the  verger's  daughter  sing, 
And  loved  her  for  the  sound  of  it. 

The  verger's  daughter  said  him  nay; 

She  had  the  right  of  choice  in  it. 
He  left  the  place  at  break  of  day; 

He  hadn't  had  a  voice  in  it. 

The  road  went  up,  the  road  went  down, 

And  there  the  matter  ended  it. 
He  broke  his  heart  in  Clermont  town; 
At  Pontgibaud  they  mended  it. 
— Hailaire  Belloc  in  St.  Nicholas. 

She  Saved  Her  Friend's  Life. 

A  young  English  girl,  Miss  Blanche  Hays,  has 
been  awarded  by  the  Royal  Humane  Society  an 
honorary  testimonial  on  vellum  for  saving  the  life 
of  Miss  Saunders  at  Oddicombe  June  17.  Oddi- 
combe  is  a  small  unfrequented  bay  between  Dawlish 
and  Torquay,  where,  the  morning  in  question.  Miss 
Hays  was  bathing,  in  con>pauy  with  Miss  Saunders 
and  another  friend.  The  shore  shelves  suddenly 
down  several  feet,  and  it  thus  happened  that  Miss 
Saunders,  after  taking  a  few  steps,  unexpectedly 
found  herself  out  of  her  depth.  Miss  Saunders, 
who  was  quite  unable  to  swim,  exclaimed  "I  am 
drowning!"  whereupon  Miss  Hays,  without  a  mo- 
ment's hesitation,  swam  out  to  rescue  her.  It  was 
only  with  much  difficulty  that  Miss  Hays  brought 
her  companion  ashore,  for  Miss  Saunders  made  the 
common  mistake  of  seizing  her  rescuer  by  the 
throat  instead  of  around  the  waist,  and,  being  a 
much  bigger  person.  Miss  Hays  nearly  sank  beneath 
the  weight.  There  were  only  a  few  persons  on  the 
beach  at  the  time,  and  Miss  Hays  believed  that  the 
event  had  passed  unnoticed,  when  the  next  day,  to 
her  great  surprise,  she  was  accosted  by  one  of  the 
fishermen  of  the  place,  who  complimented  her  upon 
the  bravery  she  had  displayed.  The  testimonial 
which  the  society  has  bestowed  takes  the  form  of 
an  album,  in  which  is  inclosed  a  parchment  docu- 
ment bearing  a  record  of  the  heroic  deed.  Miss 
Hays  is  naturally  very  much  pleased  at  an  act  of 
recognition  which  she  was  much  too  modest  to  ex- 
pect. It  is  an  interesting  fact  that  she  has  since 
succeeded  in  teaching  Miss  Saunders  to  swim  an 
act  of  which  she  herself  hau  been  a  master  ever 
•inco  she  can  remember. 


A   Domestic  Episode. 

She  stood  at  the  glass  with  a  glowing  cheek, 
And  looked  at  the  face  reflected  there. 

And  thought  that  the  mirror,  if  it  could  speak, 
Would  say  she  was  very  sweet  and  fair. 

As  she  turned  with  a  smile  to  her  husband,  he 
Remarked,  and  his  tone  conveyed  a  sneer, 

"It  pleases  you  very  much,  I  see. 
To  look  at  yourself  in  the  glass,  my  dear." 

She  had  learned  the  art  of  keeping  cool, 

So  she  answered  him  In  a  gentle  tone; 
''I'm  glad  to  know  I  am  beautiful 

For  my  husband's  sake  and  not  my  own." 
A  flush  of  shame  his  lace  o'erspread 

And  cros.sing  over  to  where  she  stood 
He  kissed  her  warmly  and  softly  said, 

"You  are  more  than  beautiful— You're  good." 
— Somerville  Journal. 


Helpful  Home  Hints. 


Zinc  is  best  cleaned  with  hot  soap-water,  then  pol- 
ished with  kerosene. 

In  using  an  egg-beater  do  not  hold  it  in  one 
place;  move  it  round  in  the  bowl. 

Salad  is  much  easier  served  and  much  more  ap- 
petizing when  placed  in  individual  plates. 

Oilcloth  can  be  kept  bright  for  years  if  properly 
varnished  each  season  with  any  good  siccative. 

If  troubled  with  headache  try  the  simultaneous 
application  of  hot  water  to  the  feet  and  back  of  the 
neck. 

Tubs  will  not  warp  or  crack  open  if  the  precau- 
tion is  taken  to  put  a  pail  of  water  into  each  direct- 
ly after  using. 

Yellow  spots  on  the  linen  or  cotton  produced  by 
the  iron  may  be  removed  by  setting  them  in  the 
broiling  sun. 

Fried  fish  is  very  good  turned  in  salted  flour,  or 
salted  egg  and  bread  crumbs,  and  then  put  into 
boiling  hot  fat  to  get  brown. 

To  clean  a  teakettle  take  it  away  from  the  fire 
and  wash  off  with  a  rag  dipped  in  kerosene,  follow- 
ed by  rubbing  with  a  dry  flannel  cloth. 

lu  washing  blinds  and  dark  paints  always  add 
several  tablespoonfuls  of  ammonia  to  the  water,  and 
when  dry  rub  the  i^aint  with  kerosene  oil. 

Old  carpets  may  be  made  into  rugs  by  unraveling 
them  and  weaving  the  ravelings  on  frames  which 
come  for  this  jDurpose,  or  knitting  them. 

A  simple  cement  for  broken  china  or  earthenware 
is  made  of  powdered  quick-lime,  sifted  through  a 
coarse  muslin  bag  over  the  white  of  an  egg. 

To  keep  eggs  fresh  as  soon  as  they  are  taken  from 
the  nest  rub  them  entirely  over  with  butter  and  put 
them  in  a  cool  place,  and  they  will  keep  good  for 
months. 

A  remedy  for  creaking  hinges  is  mutton  tallow 
rubbed  on  the  joint.  A  great  many  locks  that  re- 
fuse to  do  their  work  are  simply  rusted  and  will  do 
all  right  if  carefully  oiled. 

To  make  tea  do  not  use  water  which  has  stood  in 
the  teapot  and  been  boiled  repeatedly.  Fill  the 
kettl'i  with  fresh  water  and  use  it  just  as  it  comes 
to  the  boiling  point. 


In  the  Medical  Profession. 

In  the  United  States  there  are  not  less  than  three 
thousand  women  doctors,  of  whom  about  five  hund- 
red are  practicing  in  New  York.  The  first  one  was 
Miss  Blackwell,  who  scoured  the  country  over  be- 
fore she  found  a  medical  university  willing  to  ad- 
mit her.  In  India  there  are  forty  women  doctors, 
but  in  France  there  are  said  to  be  only  two  who  are 
exercising  their  calling  in  peace,  although  there  are 
two  hundred  girl  students  now  preparing  to  prac- 
tice medicine.  In  Germany  women  may  qualify, 
pass  examinations  and  obtain  their  diplomas,  but 
they  cannot  practice.  In  Vienna  they  are  still 
worse  off,  because,  although  they  are  "allowed"  to 
attend  the  universities,  each  time  they  appear  at  a 
lecture  it  creates  quite  a  scandal.  In  Spain  ther« 
are  about  half  a  dozen  women  dootorg.  In  Rouma- 
ula  there  are  two  and  in  Belgium  there  la  only  on«. 
— Evening  Lamp. 
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Wom*n  as  Barbers- 
Arrangements  made  to  open  a  shop  in  New  York, 
where  they  shall  do  the  work,  it  seems  "therumor 
has  some  foundation,"  said  the  propreter  of  a  fash- 
ionable barber-shop  in  an  up  town  hotel  in  reply 
to  the  query  of  a  Neiv  York  Herald  man.  "I  am 
seriously  considering  the  feasibility  of  opening  a 
shop  apart  from  this  one  and  employing  female 
artists  ex  lusively." 

"You  would  engage  the  most  attractive  ones,  I 
presume?" 

"Naturally.  I  would  get  eight  or  ten  of  the  hand 
somest  and  most  skillful  young  ladies  and  train- 
them  myself.  One  of  my  assistants  here  tells  me 
I  shall  be  nailed  to  the  cross  if  I  try  this  thing. 
Nevertheless,  as  the  feller  said,  you  can't  always 
generally  sometimes  tell." 

"But  don't  you  apprehend  that  a  great  deal  of 
time  will  be  consumed  in  flirtatious  between  young 
men  in  the  chairs  and  the  artists?" 

"I  have  provided  for  all  contingencies  of  that  na- 
ture. Everything  will  be  under  a  perfect  system. 
Each  man  will  receive  a  ticket  upon  entering  the 
room  bearing  tne  printed  rules  and  regulations  of 
the  establishment.  They  must  be  observed  to  the 
letter,"  and  with  a  mild  relaxation  of  the  features 
he  handed  me  a  card  which  reads  as  follows: 

Customers  are  not  expected  to  regard  it  as  a  so- 
cial obligation  to  converse  with  the  lady  artists. 

The  common-places  of  the  day — or,  if  it  be  after 
sunset,  of  the  evening — are  all  that  the  proprietor 
expects  to  be  uttered.  The  artists  will  be  the  same 
as  deaf,  dumb  and  blind  to  all  young  men  who  come 
here  to  make  a  mash.  Every  gentlemen  will  be 
treated  with  uniform  courstesy. 

Those  who  are  not  gentlemen  may  save  them- 
selves the  humiliation  of  being  ejected  by  remain- 
ing away  altogether. 

Ladies  are  peculiarly  qualified  to  do  shaving  and 
hair-dressing  more  gracefully,  tastefully  and  ex- 
peditiously than  men,  and  it  is  for  this  reason  that 
the  proprietor  has  secured  the  services  of  respect- 
able women,  in  the  hope  that  their  presence  will 
lend  an  atmosphere  of  dignity  and  moral  elevation 
to  the  barber-shop  which,  alas!  it  has  not  known 
heretofore. 

"There  you  have  it  in  a  nutshPll,"  went  on  the 
brainific  barber.  "There  are  plenty  of  women  who 
cannot  find  decently  remunerative  employment, 
but  who  are  obliged  to  earn  a  living  somehow.  My 
])urpose  is  to  introduce  a  female  barber-shop  where 
there  will  be  no  nonsense,  and  I  have  already  hired 
for  my  head  barbar  a  bright  girl  who  graduated  at 
Vassar  college  two  years  ago,  and  who  on  account 
of  her  father's  business  misfortunes  is  thrown  upon 
the  congealed  world  to  support  herself.  I  am  giv- 
ing her  instuctionsnow  in  the  use  of  the  razor,  and 
I  am  convinced  that  she  will  develop  into  a  really 
clever  barber.  I  have  al-o  engaged  a  young  lady 
wLo  has  starred  all  over  the  country  in  -Ingomar,' 
'Article  47' and  'She  Stoops  to  Conquer.'  She  has 
had  a  bad  luck  in  her  stellar  efforts  and  now  her 
ambition  is  to  settle  riglit  down  to  business.  She 
Is  still  lovely  in  face  and  form,  and  I  will  wager  she 
will  run  the  most  profitable  chair  in  the  shop." 

"How  soon  will  you  open  the  shop?" 

"Within  the  next  month,  if  possible.  At  present 
I  am  selecting  my  help,  and  of  course  it  will  take 
some  time  to  get  just  the  faces  I  want  and  the  ones 
who  can  readily  acquire  the  art.  If  you  happen  to 
know  a  nice-looking  girl  who  wants  a  steady  job, 
just  send  her  around  and  I  will  talk  over  the  mat- 
ter with  her." 

An  "Asker." 

Tho, professional  medicant  doesn't  care  to  be  call- 
ed a  common  beggar  outride  of  business  hours.  A 
diverting  story  credit,  d  to  Mrs.  Andrew  Lang  brings 
this  point  into  clear  relief.  "In  the  days  of  my 
childhood,"  she  says,  "a  friend  of  my  own  was  in- 
formed by  a  favorite  housemaid  that  she  wished  to 
give  warning,  as  she  was  going  to  be  married.  'In- 
deed,' said  the  lady,  'and  what  is  your  future  hus- 
band?' 'Please, 'm,  he's  an  asker!'  «A  what?'  'An 
asker.'  'I  don't  understand.  What  does  he  do?' 
'Well,  'm,  he — he  goes  about  the  streets,  and  if  he 
sees  anyone  coming  along  that  looks  kind  he — well, 
he  just  stops  'em  and  asks  'em  to  give  him  a  trifle, 
and  he  makes  quite  a  comfortable  living  \b&t  way  !• 
'Do  you  mean  a  beggar?'  'Well,  'm,  some  people  do 
call  it  that;  we  call  it  aeker.'  "—Chicago  Times. 


Characteristics  of  Mme.  Bartholdl. 


One  of  the  celebrated  sayings  of  Mme.  Bartholdl, 
who  died  on  her  9Uth  birthday,  was  "Do  not  repress 
badness;  crowd  it  out  with  good  ideas."  Mme.  Bar- 
tholdl was  left  a  widow  when  quite  young,  and 
showed  splendid  business  faculties  in  the  way  she 
managed  the  stewardship  of  her  sons'  estates,  while 
she  was  alsp  very  careful  about  their  education.  In 
her  girlhood  Mme.  Bartholdi's  beauty  was  much 
lauded  in  Alsace.  Her  son  was  probably  thinking 
of  his  mother  in  her  youth  when  sketching  his  de- 
sign for  the  celebrated  colossal  statue  of  "Liberty 
Lighting  the  World." 


The  First  Woman  Chemist  In  Paris. 


Mile.  Leclerc,  a  student  in  the  Paris  School  of 
Pharmacy,  has  just  taken  her  first-class  degree.  She 
will  be  the  first  woman  chemist  in  Paris,  but  not  In 
France,  for  there  is  a  lady  established  in  this  busi- 
ness at  Toulouse.  One  unusual  thing  about  Mile. 
Leclerc  is  that  she  is  of  French  nationality.  Almost 
all  the  students  who  frequent  the  Ecoles  de  Medi- 
cine and  Pharmacy  are  foreigners.  Before  practic- 
ing in  her  own  name  she  will  have  to  serve  her 
time — three  years— as  an  assistant. 


MASON'S  LIGHTNING  CORN  SALVE. 

THE  ONLY  GUARANTEED  CUEE  FOR  CORNS 

15  CENTS  A  BOX.    POSTAGE  3  Cts. 
CHICAGO  TOOTH  PASTE,  50c.       POSTAGE  6c. 

MASON'S  HEADACHE  POWDERS. 
SURE  CURE  FOR  HEADACHES.   PER  DOZ.  50c. 
POSTAGE  3c. 
MASON'S  lADO.    CARBOLIC  SALVE 
FOR  BURNS, 

ERUPTIONS  OF  THE  SKIN,  ETC. 

PER  BOX,  25c,  MAILING  2c. 
MASON'S  LITTLE  LIVER  PILLS 

FOR  CHRONIC  CONSTIPATION. 
PER  BOX,  25c,  MAILING,  2c. 
For  sale  by 

W.  T.  MASON,  Druggist, 
525  VAN  BUREN  ST..         CHICAGO,  ILL. 


TO  COLORADO  VIA  BURLINGTON  ROUTE. 


ONLT  ONE  NIGHT  ON  THE  ROAD. 

Leave  Chicago  at  1:00  P.  M.,  or  St.  Louis  at  8:25 
A.  M..  and  arrive  Denver  6:15  P.  M.  the  next  day. 
Through  Sleepers,  Chair  Cars  and  Dining  Cars. 
All  Railways  from  the  East  connect  with  these 
trains  and  with  similar  trains  via  Burlington  Route 
to  Denver,  leaving  Chicago  at  6:10  P.  M.,  St.  Louis 
8:15  P.  M.,  and  Peoria  at  3:20  P.  M.  and  8:00  P.  M. 
All  trains  daily. 

Tourist  tickets  are  now  on  sale,  and  can  be  had 
of  ticket  agents  of  all  roads  and  at  Burlington 
Route  depots  in  Chicago,  Peoria  and  St.  Louis. 

There  is  no  better  place  than  Colorado  for  those 
seeking  rest  and  pleasure. 


CHICAGO,  MILWAUKEE  &  ST.   PAUL  RAIL- 
WAY. 

Electric  Lighted  and  Steam  Heated  Vestlbuled  Trains, 
witn  Westinghouse  Air  Blgnale,  between  Chicago,  St. 
Paul  and  Minneapolis,  daily. 

Electric  Lighted  and  Steam  Heated  Vestibuled  Trains 
between  Chicago,  CouncU  BluSs  and  Omaha,  daUy, 

Through  Vestibuled  Sleeping  Cars,  daUy,  between  Chi- 
cago, Butte,  Tacoma,  Seattle,  and  Portland,  Ore. 

Solid  Trains  between  Chicago  and  principal  points  in 
Northern  Wisconsin  and  the  Peninsula  of  Michigan. 

Daily  Trains  between  St.  Paul,  Minneapolis  and  Kan- 
sas City  via  the  Hedrlck  Route. 

Through  Sleeping  Cars,  daily,  between  St.  Louis,  St. 
Paul  and  MinneapollB. 

The  finest  Dining  Cars  in  the  World. 

The  best  Sleeping  Cars.  Electric  Beading  Lamns  in 
Berths. 

6,100  miles  of  road  in  Illinois,  Wisconsin,  Northern 
Michigan,  Iowa,  Minnesota,  Missouri,  South  Dakota 
and  North  Dakota. 

Everything  First-Class. 

First-riiHS  People  patronize  Flrst-Class  Lines. 
Ticket  Agents  everywhere  sell  Tickets  over  the  Chi- 
cago, Milwaukee  auu  St  Paul  RaUwav. 


LITERARY  NOTES. 


Messrs.  John  Wiley  &  Sons,  the  well  known  publishers 
of  text  books  and  industrial  works,  of  53  east  10th  street, 
New  York,  have  in  preparation  a  Manual  of  ExpeHmen- 
Uil  Engineering,  by  Prof.  B.  C.  Carpenter,  of  Sibley  Col- 
lege, Cornell  University. 

Engineers  Licensing  Law.— Mr.  Walter  Q.  Craft,  of 
Chicago,  has  issued  a  pamphlet  (for  free  distribution), 
containing  the  Chicago  engineers'  licensing  law,  and  oth- 
er matters  of  interest  to  steam  engineers. 


"What  is  that  young  man's  name?"  "What  young 
man,  papa?"  "The  one  who  stayed  till  after  twelve 
o'clock."  "His  name  is  William,  papa."  "Bill  for 
short?"  "I  suppose  so."  Well,  it  isn't  complete." 
"Not  complete?"  "No;  it  ought  to  be  Gas  Bill  for 
short."  And  the  old  man  went  down  into  the 
cellar,  and  held  the  lantern  up  to  the  meter  once 
more. 


A  GERMAN   CONSTRUCTOR  OF  MACHINES 

wants  an  appropriate  position  in  a  machine  factory  of 
good  standing.  He  is  26  years  old  and  has,  after  thorough 
study  of  five  years,  pa»-8ed  a  state  examination.  Be  is  a 
good  and  quick  designer,  especiallv  reliable  in  the  con- 
struction and  projection  of  steam  engines  and  in  the 
erection  of  pumps,  water  and  air  compression  plants. 

Expectation  of  salary  moderate.  Please  address  oflers 
to  I.H.  8638,  care  Eudolph  Mossb,  Berlin  8.  W.,  Germany. 


RESPONSIBLE   POSITION  WANTED. 


Mechanical  Engineer,  competent  to  design,  con- 
struct, estimate  cost,  supervise  erection,  etc.,  of 
general  machinery  and  wrought  iron  work,  with 
practical  and  theoretical  experience,  desires  a  re- 
sponsible position  in  any  part  of  the  country.  Ad- 
M.  E.,  care  of  the  American  Engineer,  Pontiac 
Building,  Chicago. 


Map  of  the  United  States, 

A  large,  handsome  map  of  the  United  States,  mount- 
ed and  suitable  for  ofiice  or  home  use,  is  Issued  by 
he  Burlington  route.  Copies  will  be  mailed  to  any 
address  on  receipt  of  13  cents  In  postage  by  P.  S. 
Eustis,  Qen'i  Pasd.  Agent,  C,  B.  A  Q.  R.  R.,  Chicago,  111. 


CONTRACTS  OPEN. 


Compteoli.er'8  OmcE,  j 
City  of  New  Orlmns.  v 
New  Orleans,  Nov.  20. 1891.  ) 
Sealed  Proposals  will  be  received  at  this  ofiice  until 
the  hour  of  12  m.,  Thursday,  Febiuary  18,  ISitii,  for  the 
constiuction  of  a  new  drainage  pump,  in  accordance 
with  plans  and  specitiatiots  on  tie  in  the  cflice  ol  the 
City  Enginetr.    Copies  of  plans  and  epeclflcatione  will  be 
forwarded  by  mail  on  request. 

A  deposit  of  $200  will  be  required  to  accompany  each 
bid. 

The  city  reserves  the  right  to  reject  any  and  all  bids. 
All  in  coaformity  with  Ordinance  Ifo.  5753,  C.  S,, 
adopted  Nov.  10, 1891. 
Fai  Otto  Thoman,  Comptroller. 


Drawbridge. —  Competitive  plans  for  a  drawbridge 
across  the  Duluth  ship  canal  will  be  received  by  the 
board  of  public  works  in  and  for  the  corporation  of  the 
city  of  Du  uth,  Minn.,  until  2  p.  m.  on  the  28th  day  of 
Debemher,  1891 ,  said  plans  to  be  drawn  according  to 
notes  and  specificationB  for  the  size  and  8tren(.  th  now  on 
file  in  the  ofiice  of  said  board,  which  will  be  furnif-hfd 
upon  application.  A  cash  prize  of  one  thousand  (1 .000) 
dollars  will  be  paid  for  the  best  plans  funiisbed.  Said 
plans  must  be  accompanied  with  detail  specifications  and 
approximate  cost  of  said  bridge.  The  successful  bidder 
in  all  probability  will,  if  fo  desired,  be  engaged  by  the 
city  of  Duluth  when  the  bridge  is  built  to  superintend 
the  building  of  the  same. 

OflScial  Seal.  Henby  Teuelsen,  President.  T.  W.Abell, 
Clerk,  hoard  of  Public  Works. 


Steam  Heating.— Sealed  proposals  wll  be  received  at 
the  office  of  the  Supervising  Architect,  Treasury  Depart- 
ment, Washington,  D.  0.,  until  thellth  day  of  December, 
1891,  for  all  the  labor  and  materials  required  to  fix  in 
place  complete  the  low  pressure,  return  circulation  steam 
heating  and  ventilating  apparatus  fortht  United  States 
Post  Office,  etc. ,  building  at  Jackpon,  Mich.,  in  accord- 
ance with  the  drawings  and  specification,  copies  of  which 
may  be  had  at  this  office,  or  the  office  of  the  superinten- 
dent at  Jackson,  Mich.  Bids  will  be  considered  for  any 
other  system  of  heating  and  ventilating,  in  lieu  of  the 
above'  and  parties  proposing  to  supply  such  must  sub- 
mit, with  their  proposal,  plans  and  full  specification  for 
same.  Each  bid  must  be  accompanlpd  by  a  cRrtlfied 
check  for  a  sum  not  less  than  2%  of  thp  amount  of  the 
proposal.  Proposals  must  be  sealed  and  marked  "Pro- 
posals for  the  low  Pressure,  Return  ('ircnl  atlon.  Steam 
Heating  and  Ventilating  Apparatuus(or  otherwise,  as  the 
case  may  be)  for  the  United  States  Post  Office  Building 
at  Jackson,  Mich.,"  and  addressed  to  W.  J.  Edbbooke, 
Supervising  Architect. 


THE  DUPLEX  HIGH  SPEED  ENGINE. 

The  accompanying  illustrations  sliow  tlie  leading 
features  of  the  Duplex  High  Speed  Engines  which 
mark  a  new  era  in  the  building  of  steam  engines. 
The  manufacturers — the  Duplex  High  Speed  En- 
gine Co.,  of  215  East  Superior  street,  Chicago,  have 
good  reason  to  expect  that  this  new  engine  has  suf- 
ficient merits  to  bring  it  iuto  prominence  very  rap- 
idly. It  is  well  adapted  for  electric  ligliting  and 
power  purposes,  especially  street  railway  work,  and 
is  expected  to  come  to  the  front  iu connection  with 
all  kinds  of  machinery. 

The  engine  is  of  the  simplest  foi-m  of  construc- 
tion, requiring  little  attention,  and  is  so  compiot 
that  no  parts  within  can  become  disarranged  or  dis- 
placed, and  is  capable  of  running  at  high  speed 
from  500  to  2,00o  revolutions  per  minute.  In  the 
consumption  of  coal  it  will  average  a  saving  of  from 
15  to  25  per  cent.,  and  when  taken  into  considera- 
tion that  the  engine  can  be  connected  direct  to  the 
dynamos,  thus  avoiding  friction  of  shaft  and  coun- 
ter shafts,  and  other  shafting  evils,  together  with 


largest  makes.  The  reason  of  this  is  that,  on  ac- 
count of  the  motion  being  oontinous  and  steady  the 
vibration  is  hardly  discernable.  Not  only  is  this 
true  when  the  speed  is  normal,  but  even  when  re- 
volving at  high  rate. 

The  expansion  of  steam  is  another  marvel  of  in- 
vention, and  something  peculiar  to  this  high  speed 
engine.  Outside  of  the  annular  space  in  the  flange 
of  the  revolving  disc  are  four  pockets  leading  into 
the  annular  space  of  steam  chamber  on  each  side, 
which  communicate  with  the  port  holes  or  open- 
ings of  the  stationaiy  disc.  As  these  pockets  in  the 
revolving  disc  pass  the  port  holes  of  the  stationary 
discs  or  side  plates  they  get  a  charge  of  steam, 
wlJich  passes  into  the  annular  space  or  steam  cham- 
b  f.  Striking  the  pistons,  it  passes  around  to  the 
other  side  under  the  valves  and  exhausts,  doing  its 
work  more  effectively  lhan  in  any  other  make  of 
engine,  on  account  of  its  continuous  motion  and  the 
leverage  obtained,  which  is  a  considerable  increase 
of  power.  The  lubricating  is  accomplished  by  the 
use  of  triple  sight-feed  lubricators,  needing  no  at- 
tention after  the  cup  is  filled  and  feed  adjusted. 


of  space,  durability  and  efaciency.  It  can  be  coup- 
led either  direct  on  engine  shaft,  or  by  belting. 
And  taking  their  No.  12  sizes,  the  dimensions  of 
space  and  capacity  are  as  follows:  Floor  space  18x 
36;  height  20  inches;  diameter  of  cylinder  and 
stroke  6x10;  number  of  revolutions  300;  gallons  of 
water,  14,000. 

Those  who  have  used  the  duplex  high  speed  en- 
gine speak  very  highly  of  it.  And  the  Duplex 
High  Speed  Engine  Co.  have  received  very  flatter- 
ing testimonials.  We  here  give  two  or  three  of  the 
latest,  as  specimens: 

Chicago,  Nov.  14, 1891. 
Duplex  High  Speed  Engine  Company. 

Gentlemen:  Having  used  your  Duplex  High  Speed 
Engine  in  connection  with  the  Thomson-Houstou 
Electric  Company's  dynamo  for  the  purpose  of 
lighting  our  miniature  of  CJarkdale  during  the  Ex- 
position this  year,  we  can  and  do  feel  like  saying 
many  words  in  its  behalf.  Its  compactness,  its 
power,  to  wit,  an  eight  horse  power  doing  the  work 
of  a  twelve,  its  direct  connection  with  dynamo,  etc., 
lead  us  to  feel  that  too  much  cannot  be  said  in  its 


the  fact  that  only  enough  engines  need  to  be  run  to 
do  the  work,  by  this  means  avoiding  long  runs  un- 
der loads  so  wasteful  to  fuel,  it  will  be  clearly  seen 
that  it  commends  itself  for  its  simplicity,  economy, 
durability  and  power. 

The  workmanship  and  materials  used  are  of  the 
very  best,  and  each  engine  Is  subjected  to  a  most 
exhaustive  test  before  being  offered  for  sale.  The 
governor  valves  and  governor  regulating  the  speed 
of  the  engine  are  so  nicely  balanced,  without  the 
tendency  to  ovcr-Hensitiveness,  that  the  speed  of 
the  engine  can  be  governed  within  one  per  cent,  for 
all  changes  of  load  from  zero  to  full  load,  and  any 
motion  desired  can  he  obtained  with  certainty;  and 
by  the  operation  of  the  rotatory  valve,  the  move- 
ment can  be  easily  and  quickly  reversed  without  the 
slightest  injury  resulting.  Another  point  of 
advantage  which  these  engines  have  over  any  thaj; 
have  heretofore  come  to  the  attention  of  the  trade — 
and  ail  will  concede  its  imi>ortance — is  the  fact  that 
it  requires  no  special  foundation,  not  even  for  the 


This  engine  being  adjusted  by  straight  bar  with 
right  and  left  hand  screw. 

It  has  been  proclaimed  to  be  the  engine  of  the 
future  by  persons  of  known  reputation  and  compe- 
tent tojudge.  It  will  interest  power  users  in  gener- 
al, street  railway  and  electric  light  station  men  in 
particular,  to  investigate  its  merits. 

The  Duplex  High  Speed  Engine  Co.,  besides  in- 
troducing its  most  efficient  engine,  also  makes  a 
perfected  rotatory  pump.  The  engine  and  pump, 
as  regards  their  construction,  are  similar  in  every 
detail,  and  by  a  cleverly  arranged  re-adjustment  an 
engine  can  be  converted  into  a  pump,  and  vice 
versa. 

To  demonstrate  the  wonderful  power  of  the  pump, 
a  five  horse  power  duplex  high  speed  engine  was 
coupled  direct  to  a  pump  with  a  cylindci  measure- 
ment of  06  cubic  inches,  and  showec  a  capacity  of 
pumping  143  gallons  per  minute,  thus  showing  it  to 
have  made  500  revolutions  iu  that  time. 

The  dupilox  pump  is  remarkable  for  its  economy 


praise.  We  do  therefore  cheerfully  recommend 
your  engine  as  one  worthy  of  investigation  by  any 
one  who  may  be  In  need  of  mechanical  power. 
Yours  truly, 

Wallace  G.  Clarke  &  Co., 

411  First  National  Bank  Bldg. 
We  heartily  indorse  the  above  statement, 
Clark  &  Findlay, 
Designers  and  Builders  ot  Miniature,  Clarkdale. 


The  Thomson-Houston  Electric  Co., 

Isolated  Electric  Ligting  Department. 

Chicago,  Nov.  25,  1891. 

Duplex  High  Speed  Engine  Company, 

Gentlemen:  I  take  pleasure  in  testifying  to  the 
fact  that  your  engine  installed  in  connection  with 
our  dynamo  for  the  lighting  of  the  Clarkdale  Mini- 
ature Subdivision  at  the  Exposition  recently  proved 
to  be  entirely  satisfactory  for  the  purpose.  There 
is  no  question  but  that  an  engine  of  this  kind, 
which  can  be  coupled  direct  to  the  dynamo,  will 
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prove  a  great  advantage  in  many  cases.  Yours 
very  truly, 

Jas.  a.  Johnson, 
Manager  Isolated  Lighting  Department. 

State  Board  of  Agriculture. 

Mount  Carroll,  111.,  Nov.  28, 1891. 
Duplex  High  Speed  Engine  Co., 

215  E.  Superior  St.,  Chicago,  III. 

Gentlemen;  I  desire  to  say  that  your  High  Speed 
Engine  iised  at  the  American  Dairy  Show  to  furnish 
power  for  the  working  Dairy,  proved  a  perfect  suc- 
cess for  economy  of  space  occupied,  and  a  steady 
motion.  Your  engine  is  unsurpassed  and  I  can  rec- 
comend  it  as  an  engine  for  Creameries  in  running 
separators  or  any  other  work  where  high  speed  is 
required.   Yours  truly, 

A.  B.  HOSTETTER, 

Supt.  American  Dairy  Show. 


SMOKE  ABATEMENT  IN  CITIES. 

The  smoke  question  was  "thrashed  out"  at  the 
Engineers'  Club  of  Philadelphia,  Dec.  5. 

The  Secretary  read  a  paper  by  Mr. George  R.  Ide, 
of  which  the  following  is  an  abstract: 

The  principal  objections  to  smoke  are  that  it 
gives  everything  in  the  neighborhood  a  disagree- 
ably smutty  appearance,  that  it  renders  the  atmos- 
phere unpleasant  to  breathe,  and  that  it  produces 
injurious  effects  on  vegetation.  The  loss  of  fuel 
is  probably  not  greater  than  one  per  cent.  There 
are  three  systems  of  supplying  fuel  by  hand — the 
spreading  system,  the  coking  system  and  the  alter- 
nate side-Hring  system.  A  great  amount  of  care  is 
required  with  any  system  of  nand-firing,  to  prevent 
the  formation  of  smoke;  much  more  than  can  usu- 
ally be  exercised.  The  coking  system  is  as  old  as 
1800,  when  a  patent  was  granted  in  England  for 
such  a  system.  In  the  United  States  since  that 
time  there  have  been  probably,  1,000  patents  grant- 
ed for  contrivances  of  this  nature.  In  all  or  most 
of  these  contrivances  the  principle  is  old,  but  em- 
bodied in  various  forms,  and  many  of  them  are  suc- 
cessful in  preventing  the  formation  of  smoke  in 
objectionable  quantities.  The  principal  reason 
why  a  more  general  use  is  not  made  of  these  de- 
vices is  their  first  cost  and  the  fact  that  some  one 
else  is  inconvenienced.  Few  cities  have  any  regul- 
ations on  the  subject,  and  those  that  have  do  not 
enforce  them,  for  fear  of  driving  away  manufac- 
turers. The  report  of  the  Philadelphia  Smoke 
Abatement  Committee  in  1882  shows  that  by  the 
use  of  improved  designs  of  furnaces  and  methods 
of  operating  them  the  smoke  nuisance  may  be  prac- 
tically done  away  with,  and  that  the  use  of  me- 
chanical stokers  is  of  the  greatest  importance  m 
producing  this  result.  The  abatement  of  the  smoke 
nuisance,  so  far  as  steam  boilers  are  concerned, 
does  not  depend  upon  the  possibility  of  designing 
suitable  new  appliances,  but  upon  that  of  inducing 
proi^rietors  to  use  the  appliances  long  since  design- 
ed. 

The  following  letter  was  read: 
H.  W.  Spanglee,  Chairman. 

Dear  Sir: — I  have  considered  the  matter  referred 
to  in  your  kind  favor  of  Oct.  13,  in  reference  to 
stopping  smoke,  etc.  I  regret  that  I  have  not  at 
present  a  means  to  suggest  to  prevent  this  trouble. 
1  have  no  doubt,  however,  that  it  is  perfectly  prac- 
ticable in  many  instances,  as  smoke  means  simply 
imperfect  combustion.  Design  a  more  perfect 
method  of  burning  coal  than  that  ordinarily  in  use 
now,  and  the  smoke  or  unconsnmed  carbon  will  be 
burned,  giving  an  increase  of  heat  and  consequent 
power.   Yours  truly, 

EussELL  Thayer. 

The  subject  of  smoke  prevention  was  discussed 
by  Messrs.  George  S.  Strong,  Max  Livingston,  H.  W. 
Spanglerand  T.  Carpenter  Smith,  members,  and  by 
Messrs.  John  D.  Baltz  and  Walter  C.  Kerr,  visitors. 

Mr.  Strong  believed  that  the  public  was  not  yet 
educated  up  to  the  conviction  that  smoke  preven- 
tion was  a  possibility.  He  found  that  railroad 
managers  took  little  interest  in  devices  for  the  pur- 
pose, however  successful,  unless  forced  by  compe- 
tition with  non-smoke  producing  roads.  When 
fire-bridge  walls  are  provided  with  openings  in  the 
back,  these  soon  become  clogged  with  slag.  Air 
must  be  supplied  under  the  grate. 

Mr.  Livingston  said  every  effort  had  been  made 
In  Pittsburg  to  abate  the  nuisance;  but  the  trouble 


always  in  the  way  was  that  smoke  prevention  cost 
more  than  it  came  to.  The  proper  remedy  is  iirst 
to  convert  the  soft  coal  into  gas,  and  then  burn  the 
gas. 

Mr.  Spangler,  for  the  Committee  on  Information^ 
called  attention  to  the  device  used  in  Chicago  & 
Alton  engines,  and  mentioned  an  inventor  who 
tried  the  plan  of  fanning  the  smoke  back  into  and 
through  the  fire. 

Mr.  Baltz  referred  to  the  residences  on  "the  bluff" 
in  West  Philadelphia,  where  the  smoke  from  the 
Penna.  E.  R.  locomotives  passing  around  the  bluff 
immediately  under  the  houses,  comes  in  the  cellar 
windows  and  into  the  hot-air  flues  of  the  furnaces 
and  is  thus  introduced  into  every  part  of  the  house. 

Mr.  Kerr  said  that  mechanical  stokers  may,  if  de- 
sired, be  so  manipulated  as  to  prevent  the  emission 
of  smoke.  Eeferring  to  Chicago,  he  said  the  diffi- 
culty there  lay  in  the  low  setting  of  boilers  put  up 
in  past  years,  and  the  consequent  diflftculty  in  in- 
troducing sufficient  air  below  the  grates;  the  water 
in  the  ground  preventing  the  introduction  of  pro- 
per air  ducts  below  the  boilers;  but  if  there  is  any- 
thing that  popular  feeling  can  do  in  the  premises  it 
will  be  done  in  Chicago  between  this  and  1893. 

The  successful  devices  depend  upon  the  supply 
of  a  great  surplus  of  air,  which  of  course  means 
mere  dilution  of  the  smoke  and  must  be  accompan- 
ied by  a  loss  of  sufficiency,  and  this  has  brought 
smoke -consuming  devices,  as  a  class,  into  disre- 
pute. 

Mr.  Smith  had  had  some  experience  with  me- 


chanical stokers,  of  the  continuous  chain  grate 
pattern.  They  reduced  the  smoke,  but  were  found 
costly  in  repairs,  and  were  abandoned.  Mr.  Smith 
referred  to  the  use  of  deep  copper  fire-boxes  and  of 
fire-bridges  on  English  and  Scotch  locomotives. 

Mr.  Kerr  remarked  that  such  devices  were  useful 
on  locomotives,  but  could  not  be  applied  to  stat- 
ionary engines.  In  locomotives  the  bridge  reduces 
the  excess  of  draft.  In  stationary  engines  there  is 
a  deficiency  of  draft  to  start  with . 

Mr.  Morris  referred  to  the  work  of  Charles  Y. 
Williams,  published  in  1842,  as  containing  pretty 
much  all  that  is  known  to-day  on  the  subject,  and 
which  summed  up  the  matter  in  the  conclusion  that 
smoke  prevention  does  not  pay. 

The  Secretary  read  a  paper  by  "an  ex-Member  of 
the  House  Committee,"  dealing  with  the  problem  of 
suppressing  or  mitigating  the  emission  of  smoke 
during  the  meetings,  to  the  annoyance  of  some  of 
those  who  failed  to  contribute  their  quota  to  the 
Club  out-put.  It  was  noted  that  upon  submitting 
the  question  to  vote  upon  a  previous  occasion  the 
verdict  was  101  to  100  against  prevention. 


A  splendid  exhibit  from  Australia  seems  assured. 
Minerals,  education,  forestry  and  especially  wool 
are  to  be  represented.  Wool  growers  and  wool 
brokers,  to  the  number  of  fifty,  met  recently  in 
Sydney,  New  South  Wales,  and  took  steps  to  make 
at  the  Exposition  a  very  extensive  collective  exhib- 
it of  wools.  New  South  Wales  has  selected  its  com- 
missioo  to  the  World's  Fair. 


GOVERNOR  PERFORMANCE  AS  RECORDED 
BY  SCOTT'S  NEW  ELECTRIC  REGISTER. 


It  is  commonly  believed  that  certain  kinds  of 
work  are  most  severe  on  an  engine,  because  of  the 
variable  character  of  the  load.  This  is  not  true, 
however,  to  the  least  degree,  as  observed  by  the 
Westinghouse  Machine  Co,,  since  the  engine  ac- 
cepts only  the  reciprocating  pressures  distributed 
by  its  valve,  and  no  change  of  load  can  make  these 
changes  of  pressures  more  numerous  or  violent 
than  would  occur  under  constant  load.  A  change 
to  a  longer  cut-off,  they  say,  merely  continues  the 
pressures  through  a  greater  part  of  the  stroke; 
while  a  shorter  cut-off  has  no  effect  in  making  the 
reversal  of  pressures  less  sudden  at  the  end  of  the 
stroke. 

The  real  trouble  experienced  is  an  acknowledged 
inability,  m  the  great  majority  of  governors  on  the 
market,  to  effect^a  perfect  adjustment  for  quick 
changes  of  load  without  being  affected  by  the  vio- 
lent surging  which  generally  occurs.  When  sub- 
jected to  this  strain  they  rapidly  deteriorate  with 
their  effort  to  satisfy  the  demands  upon  them,  while 
obstructing  devices  which  insure  a  smooth,  easy 
action  of  the  governor  have  the  very  opposite 
effect  upon  the  engine  and  the  work  it  does. 

Probably  the  severest  ducy  imposed  upon  an  en- 
gine governor  Is  found  in  electric  railway  work, 
where  the  changes  of  load  are  practically  instantan- 
eous, and  often  through  a  wide  range,  while  the 
character  of  the  service  demands  a  constant  speed. 


It  is  customary  and  considered  suIHcient  in  such 
work  to  measure  the  speed  over  a  considerable  in- 
terval of  time,  and  the  rate  of  speed  per  minute 
represented  as  the  a.'.ual  number  of  revolutions  in 
that  time;  yet,  extreme  fiuctuations  of  load  might 
change  the  speed  (even  if  but  momentarily)  far 
above  or  below  this  reading  without  in  the  least 
affecting  the  average. 

With  a  view  to  thoroughly  investigate  the  efflc- 
iency  of  Westinghouse  compound  engine  governor 
in  this  respect,  a  supplementary  test  was  made  up- 
on an  18  and  30x16  engine  of  this  type  at  the  power- 
house of  the  Federal  Street  and  Pleasant  Valley  El- 
ectric Street  Eailway,  Pittsburg,  by  C.  F.  Scott  of 
the  Pittsburg  Labratory  of  The  Westinghouse 
Electric  and  Manufacturing  Company.  A  special 
instrument  was  designed  by  Mr.  Scott,  reading  to 
one-hundreth  of  one  per  cent,  variation  of  speed 
and  registering  every  half  second. 

Following  is  a  description  of  the  apparatus,  which 
is  shown  in  Fig.  1  (herewith);  milled  center  inserted 
in  that  of  the  engine's  shaft  revolves  a  large  wood- 
en drum  (whose  circumference  is  25  inches)  at  the 
same  speed  as  the  engine  (250  revolutions  per  min- 
ute), while  a  belted  screw  feed  moves  an  electro- 
magnet, whose  armature  supports  a  pencil,  longi- 
tudinally along  the  cylinder.  Another  part  of  the 
apparatus  is  a  pendulum  adjusted  to  beat  nearly  at 
the  speed  of  the  engine  and  make  electric  contact 
at  the  center  of  its  motion  to  operate  the  armature 
and  pencil  upon  the  drum.  A  strip  of  paper 
stretched  upon  the  drum  receives  the  impressions 


Fig.  1. 
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of  the  pencil,  and  vihen  deveJoped  displays  a  line 
of  elongated  dots  at  an  angle  to  the  edge  of  the  pa- 
per whose  inclination  varies  with  the  speed.  The 
measured  distance,  in  inches,  of  two  dots  that  rep- 
resent four  revolutions  of  the  engine,  or  100  inches 
of  the  drum,  is  the  per  cent,  of  variation  of  the  en- 
gine's speed  from  that  of  the  pendulum;  and  a 
blotted  series  of  these  measured  distances  from  a 
base  line,  shown  in  Fig.  2,  with  a  connecting  line 
drawn  through  them,  is  the  record  of  the  gover- 
nor's performance.  A  horizontal  distance  of  one 
square  corresponds  to  two  revolutions  of  the  en- 
gine, or  an  interval  of  one-half  second  of  time; 
while  a  similar  vertical  diitance  represents  a  change 
of  speed  of  one  per  cent.  The  curve  above  this 
illustrates  the  change  of  load  by  ampere  readings 
over  the  same  period  of  time. 

It  will  be  seen  that  the  engine  changes  but  one 
per  cent,  each  side  of  the  neutral  Jine  representing 
the  time  of  vibration  of  the  pendulum  through  a 
total  change  of  current  equivalent  to  two-thirds  of 
the  rated  power  of  the  engine. 


BURSTING   OF   STEAM  PIPES. 


MECHANICS  MADE  EASY. 


A  remerkable  explosion  occurred  recently  at  Lig- 
get  ifc  Meyers'  tobacco  factory,  St.  Louis.  The 
steam  pipes  bursted  with  most  disastrous  effect.  In 
describing  it  the  Post-Dispatch  says: 

A  heavy  explosion  aroused  the  neighborhood 
around  Thirteenth  and  Washington  avenue,  at  3 
o'clock  in  the  morning,  and  produced  considerable 
excitement.  The  shock  was  felt  for  several  blocks 
and  the  report  was  followed  by  the  sound  of  escap- 
ing steam.  Investigation  into  the  cause  was  at 
once  made  by  several  score  of  half-clothed  men  and 
it  was  found  that  a  large  volume  of  steam  was  pour- 
ing from  the  shattered  windows  of  Liggett  &  Mey- 
ev.s'  new  bt)ilor  house  and  office  building  at  1218 
Washington  avcnx.e.  After  roaring  for  five  min- 
utes the  escaping  steam  was  shut  off  and  the  neigh- 
borhood retired  in  a  hazy  state  of  uncertainty  as  to 
the  origin  of  1  ho (  xplosion.  Some  asserted  that  a 
steam  supply  pipe  had  burst,  others  that  an  aux- 
iliary to  one  ol  tl.e  boilers  had  blown  up. 


Figure  2.  Westlnjhouse  Conpound  Znyr.e  Tests=Cui  ves  of  LDad  Sc  corresponding  Curve  of  Variation  of  Speed 


Fig.  3  is  a  similar  curve  illustrating  the  action  of 
a  governor  which  depends  upon  centrifugal  force 
alone  for  its  change  of  position,  as  tested  by  this 
instrument  during  moderate  changes  of  load.  After 
each  new  load  the  speed  changed  nearly  one  per 
cent,  beyond  the  point  at  which  it  should  have  set- 
tled and  gradually  worked  back  to  the  proper  place. 
This  governor  was  perfectly  free  from  obstructing 
devices;  yet,  it  is  indicated  plainly  that  adjustment 
did  not  even  commence  until  the  speed  had  chang- 
ed considerably.  However,  this  is  not  surprising 
when  it  is  considered  that  it  depends  on  this  vari- 
ation of  speed  for  the  force  of  adjustment.  Indeed 
the  record  is  not  at  all  a  bad  one,  so  far  as  centri- 
fugal governors  go,  and  the  extra  momentary 
change  of  speed  would  never  be  noticed  in  the 
average  service,  but  it  would  be  wholly  unfit  for 
electric  railway  work. 

In  their  new  compound  engine  governor,  the 
Westinghouse  Machine  Company  disclaim  broadly 


At  daylight  it  was  found  that  a  most  unusual  ac- 
cident had  occurred.  In  the  northeastern  corner 
of  the  ground  floor  of  the  building,  which  is  still  in 
course  of  construction,  a  large  coil  of  steampipes, 
for  heating  purposes,  had  been  placed.  There  were 
twenty-flve  rows  of  pipes,  four  tiers  deep,  setting 
in  a  cast-iron  base.  This  radiator  blew  up  through 
the  sudden  condensation  of  steam,  broke  into  three 
sections  and  scattered  portions  of  castings  in  all  di- 
rections. A  hole  about  two  feet  square  was  torn  in 
the  solid  masonry  of  the  floor,  all  the  front  windows 
of  |-inch  were  blown  out  and  the  sashes  more  or 
less  damaged. 

The  foundations  and  walls  are  of  extraordinary 
thickness,  the  intention  being  eventually  to  add 
six  stories  to  those  already  erected.  But  for  the  ex- 
ceptional solidity  of  the  front  wall  the  Washington 
street  end  of  the  building  would  have  been  blown 
out.  The  substantial  character  of  the  construction 
and  the  existence  of  windows,  however,  saved  this. 


Curve  rllustrating  variations  of  Sp  i'.d  in  St^ann  Engines 


the  originality  of  the  principle  of  inertia  in  shaft 
governing,  but  insist  that  they  have  been  the  flret 
to  so  successfully  apply  the  principle,  and  exhibit 
in  these  curves  the  evidence  of  the  degree  of  per- 
tection  they  have  seenred  by  the  application. 


St.  Louis,  Mo.,  is  making  considerable  headway 
In  the  erection  of  new  Ijuildings.  They  are  pro- 
ceeding with  the  foundation  work  of  the  great  Co- 
lumbia Brewery;  Otto  SteifcKsou  of  C.  ().  Steifel, 
one  of  the  large  brewers  who  sold  out  to  an  English 
«yndicale),  and  C.  Conrades  (son  of  the  well-known 
chair  manufacturer^ ,  are  the  buildorH.  This  brew- 
ery is  to  cost  f  2.50,(100;  and  it  is  worth  the  while  of 
those  interested  to  seek  the  contracts  for  boilers, 
engines,  machinery,  etc. 


.Sanguinite  in  the  name  for  a  new  metal  found  in 
tt<mtb  America. 


re  3.  <5 

whose  governors  are  actuated  by  Centrifugal  force  aion**- 

Competent  persons  estimate  the  force  exerted  by 
the  expanding  vapor  to  have  been  tremendous,  and 
had  the  explosion  occurred  during  the  daytime, 
when  workmen  were  employed  in  laying  the  floor 
tiling  and  finishing  the  plastering,  lives  would  have 
been  sacrificed.  Several  pieces  of  castings,  weigh- 
ing from  ten  to  twenty-flve  pounds,  were  found 
twenty  feet  away  from  where  the  radiator  gtood , 

The  accident  is  explained  in  this  way,  according 
to  our  St.  Louis  contemporary:  Steam  had  been 
turned  off  during  the  night  and  water  had  con- 
densed in  the  pipes.  The  night  watchman  proba- 
bly turned  the  steam  on  a  moment  before  the  ex- 
plosion occurred,  and  neglected  to  open  the  "pip," 
or  air  valve,  to  permit  the  escape  of  air  and  permit 
the  water  to  be  forced  into  tlie  drain  pipe.  The 
instant  that  the  steam  encountered  the  cold  air  and 
water  the  explosion  occurred. 

The.  damage  will  amount  to  about  $200. 


Bt  Pbof.  F.  a.  Smith. 

(Continued.) 

The  adhesion  of  gases  to  liquids  is  shown  by  the 
fact  that  water  absorbs  all  kinds  of  gases,  but  the 
amount  of  gases  so  dissolved  varies  greatly  for  dif- 
ferent gases,  and  depends  also  on  the  temperature 
and  on  the  pressure  under  which  the  absorbtion 
takes  pla:e.  For  instance,  one  cubic  foot  of  water 
at  32°  above  zero  and  under  ordinary  air  pressure 
absorbs  only  1-50  cubic  foot  of  nitrogen,  1-25  cubic 
foot  of  oxygen,  68. 8G  cubic  feet  of  sulphuric  acid, 
506  feet  of  muriatic  acid,  and  1050  cubic  feet  of  an- 
imonia  gas.  If  the  absorption  takes  place  under 
high  pressure  the  amount  of  gas  so  taken  up  in- 
creases correspondingly. 

The  adhesion  of  gases  to  solids  varies  greatly 
with  the  substance  of  the  solid  as  well  as  the  kind 
of  gas;  porous  bodies  generally  absorb  gases  to  a 
considerable  extent.  The  most  prominent  of  these 
is  fresh  burnt  charcoal  which  has  an  extraordinary 
absorbing  power  for  gases;  as  one  cubic  foot  of 
charcoal  will  take  up  about  7  to  9  cubic  feet  of  air, 
35  cubic  feet  of  carbonic  acid  gas,  and  90  cubic  feet 
of  animonia.  It  has  been  observed  that  such  fresh 
burnt  coal  exposed  to  the  air  for  a  few  days  wiU 
gain  1-5  in  weight  caused  by  this  absorption  of  gas- 
es. This  property  of  coal  makes  it  a  valuable  dis- 
infecting medium  since  it  absorbs  noxious  effluvii 
which  are  always  in  gaseous  form,  thereby  purify- 
ing air  and  water  and  in  this  capacity  is  used  to  a 
great  extent. 

The  formation  of  clouds  may  also  be  explained 
here  as  caused  by  the  adhesion  of  the  condensing 
water  vapors  to  the  air  where  they  float  until  the 
particles  become  to  heavy  and  fall  down  in  the 
form  of  rain. 

Diffusion  of  liquids  is  that  gen  eral  property  by 
which  different  fluids  will  mix  with  each  other  and 
may  be  called  an  adhesion  of  liquids  to  liquids. 
This  of  course  varies  also  greatly  with  different  li- 
quids. So  oil  and  water  show  very  little  adhesion 
to  each  other,  while  water  and  alcohol  can  be  mix- 
ed in  all  ijroportious.  Gases  show  diffusive  quali- 
ties in  a  high  degree  and  if  different  vapors  are  al- 
lowed in  the  same  space  the  mixture  Is  quickly  and 
thoroughly  accomplished.  This  is  a  very  impor- 
tant and  necessary  quality  and  it  is  due  the  main- 
tenance of  pure  air  on  the  surface  of  the  earth;  for 
if  gases  had  not  this  property,  the  heavier  gases 
would  gather  on  the  surface  of  the  earth  and  every 
living  creature  would  soon  be  poisoned  by  the  nox- 
ious products  of  combustion  and  decay.  As  it  is 
they  are  speedily  diluted  as  fast  as  formed  and  the 
diffusion  is  so  perfect  that  the  component  parts  of 
the  air  are  practically  the  same  everywhere. 

MECHANICS. 

We  have  shown  in  a  forijier  chapter  that  a  body 
cannot  change  from  the  state  of  rest  to  that  of  mo- 
tion of  its  own  accord  but  that  such  change  can 
only  take  place  by  the  action  of  some  force  upon 
such  body.  It  is  the  purpose  of  mechanics  to  find 
out  the  laws  and  conditions  governing  the  effects 
of  forces  acting  upon  bodies;  the  effect  of  a  force 
or  forces  acting  upon  a  body  may  either  produce 
motion  or  equilibrum  (rest).  That  part  of  mechan- 
ics treating  upon  equilibrum  is  called  statics,  and 
that  part  relating  to  motion  is  called  dynamics. 

Since  mechanics  must  consider  all  kinds  of  bod- 
ies it  has  been  found  convenient  to  subdivide  the 
science  into  three  divisions,  namely: 

1  The  mechanics  of  solids  simply  called  statics 
and  dynamics. 

2  The  mechanics  of  fluids  called  hydrostatics 
and  hydrodynamics. 

3  The  mechanics  of  gases  called  pneumatics 
and  aerodynamics. 

All  forces  which  come  under  our  observation  may 
be  reduced  to  gravity,  elasticity  and  muscular 
strength.  A  force  may  act  just  for  one  moment  in 
which  case  it  is  called  an  impulsive  force  or  it  may 
act  continuously  in  which  case  it  is  called  a  con- 
tinuous force.  If  an  impulsive  force  acts  alone 
upon  a  body  it  must  produce  uniform  motion. 


It  took  60,000  oars  to  transport  the  grapes  of  the 
United  States  to  market  last  year.  The  vine- 
yards of  this  country  represent  an  investment  of 
$155,000,000  and  over. 
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Smoke  is  a  nuisance,  according  to  the  common 
notions.  It  may  have  advantages  which  we  do  not 
think  of,  and  sanitary  and  other  blessings  may  be 
hidden  under  its  shadows;  but  whatever  the  advan- 
tages, it  has  very  serious  disadvantages,  and  a  tem- 
pest of  public  sentiment  is  rising  up  against  it. 
Chicago  is  to  be  the  chief  battle  ground  against 
smoke  producers.  In  this  issue  we  give  an  abstract 
of  the  views  of  the  Engineers'  Club  of  Philadelphia 
on  the  subject,  and  they  consider  tJiat  Chicago 
should  take  the  lead  in  putting  down  the  smoke 
nuisance  as  they  have  done  in  subduing  professional 
anarchy.  On  the  other  hand,  the  mayor  of  Chicago 
and  the  city  officials  who  have  jurisdiction  over 
smoke,  are  already  taking  determined  steps  to  get 
rid  of  smoke  as  effectually  as  the  heads  of  another 
department  are  destroying  the  English  sparrows. 
The  only  public  nuisance  that  Chicago  is  inclined 
to  tolerate  is  the  odor  of  onions  and  the  fumes  of 
the  famous  Chicago  river. 


Cranks  have  developed  into  dangerous  maniacs 
in  numerous  cases  recently.  A  bill  broker  of  Bos- 
ton set  the  ball  rolling,  and  the  bomb  exploding,  by 
threatening  to  put  a  period  to  the  life  of  Russell 
Sage,  at  New  York,  if  he  didn't  get  $1,200,000  on 
the  spot.  And  being  refused  he  suited  the  action 
to  the  threat,  only  that  he  killed  himself  instead  of 
the  famous  millionaire.  The  incident  has  inspired 
many  other  cranks  to  threaten  "heroic"  deeds;  and 
the  steps  of  cranks  are  being  scrutinized  more 
closely  than  usual. 


Light  colors  are  a  protection  against  heat,  as  is 
well  known,  but  it  is  a  question  if  the  color  of  paint 
is  of  S'lch  importance  as  implied  in  an  article  from 
one  of  our  exchanges  on  the  "Heating  of  ships  and 
their  cargoes,"  reproduced  in  this  issue.  To  be 
white  is  to  be  destitute  of  all  proper  colors.  And 
in  white  all  the  rays  of  the  spectrum  combined  are 
reflected  to  the  eye.  How  far  that  characteristic  of 
"no  color,"  as  white  may  be  called,  affects  heat  we 
do  not  pretend  to  know.  But  the  subject  deserves 
close  investigation.  And  it  may  be  that  light  col- 
ors, as  well  as  white,  have  a  tendency  to  retard  the 
dissipation  of  the  rays  of  heating  to  a  considerable 
extent. 


THE  TRANS-ATLANTIC  EXPLOSION. 


In  continuation  of  our  report  of  the  explosion  of 
a  boiler  on  board  of  a  ship  at  Falmouth,  Eng.,  some 
remarks  made  by  the  Commissioners  before  whom 
the  investigation  was  conducted  are  interesting. 
The  president  said:  The  adoption  of  two  safety 
valves  was  a  good  practice,  and  they  could  not  re- 
commend it  too  strongly.  The  Commissioner  then 
touched  on  the  introduction  of  the  washers  and  the 
screwing  down  of  the  spring  balance  of  the  lever 
safety  valve,  which  was  an  improper  thing  to  do. 
With  regard  to  the  incorrectness  of  the  pressure 
gauge,  the  Court  accepted  the  statements  of  Angel 
and  'Williams,  and  considered  that  the  gauge  for 
practical  purposes  was  useless. 

The  explosion,  the  Commissioner  said,  was  due 
to  over-pressure,  and  the  Court  was  of  opinion 
that  the  boiler  was  subject  at  the  time  to  a  pres- 
sure very  considerably  exceeding  the  pressure  of 
70  lb.  guaranteed  by  the  Manchester  Steam  Users' 
Association.  From  an  examination  of  the  frag- 
ments of  the  boiler  which  remained,  and  from  the 
evidence  given  during  the  progress  of  the  inquiry, 
the  Court  was  clear  that  there  was  no  material  de- 
terioration of  the  plates  from  their  original  thick- 
ness of  Ys  in.  There  was  no  indication  of  overheat- 
ing, either  from  shortness  of  water  or  from  the 
presence  of  salt  in  the  boiler. 

The  Court  came  to  the  conclusion  that  Mr.  Rus- 
den  was  to  blame  for  the  explosion,  as  it  was  his 
duty,  at  all  events  in  the  absence  of  Mr.  Anderson, 
to  look  after  the  boiler  from  time  to  time.  He  did 
not,  however,  look  after  it  properly,  or  he  would 
have  seen  that  a  new  pressure  gauge  was  badly 
needed,  and  that  the  safety  valve  was  not  acting 
properly.  It  was  all.important  that  he  should  have 
ascertained  beyond  all  doubt  that  the  remaining 
safety  valve  was  in  good  order,  because  he  knew 
that  the  lock-up  valve  which  had  been  applied  as 
an  extra  precaution  had  been  removed.  Eusden 
had  displayed  great  recklessness  in  the  manage- 
ment of  this  boiler,  and  he  was  to  blame  for  the  ex- 
plosion. The  Court  held  Mr.  Anderson  technically 
responsible  for  the  defaults  of  his  servants  and 
fined  him  70i. 

The  jury's  verdict  was,  '-died  from  injuries  re- 
ceived by  the  unaccountable  explosion  of  the 
boiler." 


AMERICANS  MUST  BEAT  THIS. 


According  to  one  of  last  Saturday's  cablegrams, 
an  engineering  feat  was  completed  at  Stratford, 
England,  the  day  before,  which  is  calculated  to 
make  the  ordinary  man  open  his  eyes  in  wonder. 
The  Stratford  works  of  the  Great  Eastern  railway 
has  broken  the  record  for  construction  of  a  railroad 
engine  and  tender  by  turning  out  one  complete  in 
a  single  working  day  of  ten  hours.  Up  to  this  time 
the  Crewe  works  has  held  the  banner  for  speed  in 
engine-building,  but  Stratford  wrested  it  from  it, 
and  it  will  be  a  long  time  before  it  can  be  regained. 
The  previous  Thursday  morning,  at  9  o'clock,  work 
was  begun  on  a  six-wheeled  coupled  engine  and 
tender  weighing  sixty-seven  tons,  fourteen  hun- 
dred weight,  and  it  was  finished  within  the  time 
specified  and  at  9:15  Friday  morning  it  was  pulled 
out  of  the  erecting  shops  amid  the  cheers  of  the 
workmen.  They  were  immensely  pleased,  as  may 
be  imagined,  when  complimented  on  the  feat,  and 
in  receiving  the  praise  due  to  their  efforts  they  im- 
plied  a  compliment  to  the  United  States  for  its 
speed  in  engineering  matters  by  saying:  "This 
beats  the  Americans  anyhow;  they  havn't  made 
such  time  yet." 


CIVILIZATION,    HOW  DETERMINED. 

A  famous  chemist  once  remarked:  "You  can  de- 
termine the  civilization  of  a  nation  by  the  quantity 
of  soap  they  use."  This  is  received  by  many  as  a 
pretty  fair  test.  Investigation  shows  that  the  na- 
tions who  use  soaps,  who  regard  cleanings  necessary 
to  decent  living,  are  a  long  way  from  barbarism. 
But  the  enterprise  of  soap  makers,  with  the  de- 
mands of  trade  or  commerce  for  new  markets,  has 
sent  soap  to  every  clime  and  land  where  enterprise 
and  greed  can  place  a  salesman.  Hence  there  are 
but  few  nations  on  this  p'anet  who  have  not  learned 
the  value  of  soap  as  a  detergent,  also  the  comfort 
and  dignity  of  an  occasional  bath. 

A  correspondent  of  a  technical  joui'nal  concludes 
"that  the  civilization  of  a  people  might  be  fairly 
judged  by  the  refinement  of  their  methods  in  the 
use  of  artificial  illuminants."  That  this  is  a  logical 
conclusion  is  doubtful,  from  the  fact  that  the  races 
located  near  the  north  pole  learned  early  to  use  a 
cup  of  whale  oil  with  a  fibre  wick  to  enable  them  to 
do  work  in  the  long  night  preparatory  to  the  long 
day  which  would  occupy  half  the  year.  The  leap 
from  the  pine  torch  to  gas  and  electricity  was  not 
made  solely  through  civilization,  they  were  the  re- 
sults of  the  same  experience  and  investigation  that 
caused  the  savage  of  the  stone-age  to  make  the 
arrow  head,  axe  and  war  club  of  stone.  The  differ- 
ence between  the  experience  and  investigation  of 
the  stone-age  and  the  present  is  one  of  degree  rather 
than  kind. 

Another  mechanical  engineer  suggests  that  "we 
can  safely  estimate  the  business  activity  (or  civiliz- 
ation) of  a  nation  by  the  measure  of  its  transporta- 
tion facilities." 

When  the  Fathers  of  the  Republic  sent  out  the 
Declaration  of  Independence,  it  was  a  week  before 
the  news  readied  Boston,  and  notice  of  that  meet- 
ing was  signed  months  before  the  day  of  assembly 
to  enable  the  immortal  Fifty  Six  to  be  present  from 
the  thirteen  states  on  the  Atlantic  coast.  To-day 
they  could  be  convened  in  thirty-six  hours,  by  tele- 
gram and  rail,  but  the  ability  of  this  generation  to 
do  in  a  few  hours  that  which  required  months  for 
the  Fathers  to  accomplish,  does  not  warrant  the 
conclusion  that  our  civilization  excels  theirs. 

It  is  a  fact  that  stands  out  prominently  in  the  his- 
tory of  the  world,  that  no  body  of  men  ever  showed 
So  high  a  degree  of  civilization  as  the  noble  men 
who  invented  and  established  a  representative  form 
of  government  for  the  United  States  of  America. 
They  were  unselfish,  humane  and  courageous,  hence 
they  evinced  a  wisdom  that  has  never  been  equalled 
b.y  the  law  makers  that  preceded  them,  they  labored 
for  humanity  only,  inspired  by  the  feeling  of  uni- 
versal brotherhood  as  taught  by  the  Master,  they 
made  it  possible  for  the  lowest  by  investigation  and 
experiment  to  become  the  highest. 

The  civilization  of  a  people  cannot  be  measured 
by  the  accidental  discoveries  of  a  few,  or  by  the  ge- 
nius of  others;  nor  can  it  be  determined  by  its 
success  in  commerce,  wealth  or  lavish  expenditures, 
nor  by  its  resort  to  labor-saving  devices  which  in- 
crease production  and  cheapen  cost,  or  by  its  vast 
enterprises  which  astonish  more  than  they  benefit 
humanity. 

A  nation  that  is  civilized  has  been  reclaimed  from 
barbarism.  Now  if  after  all  our  triumphs  in  science, 
art,  mechanics,  chemistry,  politics,  theology,  elec- 
tricity,  and  transportation;  if  we  furnish  constant 
employment  for  thousands  of  policemen,  hundreds 
of  criminal  courts  and  a  thousand  penitentiaries, 
can  we  claim  to  be  fully  civilized?  True  we  use 
thousands  of  tons  of  soap  weekly,  we  turn  night 
into  day'with  artificial  light,  we  have  lessened  the 
time  and  cost  of  transportation,  also  send  our  mes- 
sages to  all  parts  of  the  world  in  a  few  minutes,  but 
with  all  this  discovery,  with  unlimited  resources, 
are  we  less  savage  than  the  red  men  whom  we  have 
displaced? 

The  nation  that  regards  the  equal  rights  of  all  its 
citizens  and  deals  justly  with  them  acts  in  all  cases 
in  strict  conformity  to  the  Golden  Rule,  can  be 
classed  as  a  civilized  nation.  The  nation  that  can- 
not exist  without  granting  to  certain  families  privi- 
leges not  enjoyed  by  all  is  not  a  civilized  nation, 
hence  the  only  standard  by  which  civilization  can 
be  measured  is  that  which  gives  to  all  men  in  a 
state  the  rights  which  belong  to  humanity,  under 
the  rule  that  we  render  to  others  all  that  we  expect 
from  them.  The  Doctor, 
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INJURED   AT   AN  INITIATION. 


OUR  FRIENDS. 


JohnC.  GarTCr,  of  Kockford,  111.,  a  prominent 
member  of  tlie  bar,  lias  been  laid  up  for  over  two 
months.  It  has  just  become  known  that  he  was  in- 
jured while  undergoing  the  initiation  ceremony  of 
a  secret  society  known  as  the  "Knights  of  the 
Globe."  The  injury  is  a  serious  one,  it  being  sup- 
posed that  a  blood  vessel  is  broken  in  one  of  his 
limbs.  It  is  also  supposed  that  the  injury  was 
caused  by  a  severe  blow  or  fall,  and  he  may  never 
fully  recover  the  use  of  his  limb. 


VII. -IRA  A.  HOLLY. 


STREET  RAILWAY  MOTORS. 


Up  to  the  middle  of  September  there  were  more 
than  11,000  miles  of  street  railway  in  the  United 
States  and  Canada,  of  which  5,443  were  for  animal 
power,  3,000  electric,  660  cable,  1,918  steam.  Street 
railway  men  think  electricity  must  displace  animals 
everywhere.  In  Pittsburg  it  is  found  that  the  op- 
erating expenses  are  2.74  cents  per  car  per  mile 
greater  for  electric  than  for  horse  cars,  but  this  is  a 
neces-ary  consequence  of  rapid  transit.  Allowing 
for  this,  a  difference  of  1.04  cents  a  mile  for  each 
car  is  figm-ed  m  favor  of  electricity  as  against  hor- 
ses. In  Boston  there  is  a  difference  of  5  cents  a 
mile  for  each  car  in  favor  of  electricity.  Including 
all  the  expenses  and  the  interest  on  the  cost  of  the 
plant,  the  cost  for  each  passenger  carried  amounts, 
on  the  Boston  electric  roads,  to  4.53  cents  and  on 
the  horse  roads  to  4.98  cents. 


THE  HOLMES  LUBRICANT  BEARING. 


The  Franklin  Institute  has  awarded  the  Elliott 
Cresson  medal  to  Phillii)  H.  Holmes,  of  Gardiner, 
Me.,  for  his  "improved  lubricant  bearing." 

This  invention  furnishes  a  new  composition  for 
machinery  journal  bearings,  which  has  the  hard- 
ness required  to  endure  wear  and  pressure,  and  to 
give  surface  that,  without  oil,  will  reduce  friction 
to  a  minimum,  and  prevent  the  possibility  of  heat- 
ing. This  bearing  has  for  its  principal  element, 
graphite,  or  "black  lead,"  finely  pulverized,  and  as 
far  as  possible  freed  from  all  gritty  matter. 

To  hold  the  graphite,  it  is  mixed  with  wet  wood 
pulp,  in  proportions  to  suit  the  purpose  of  the  fin- 
ished article.  When  it  is  thoroughly  mixed,  it  is 
placed  in  moulds  to  give  it  a  desired  form,  care  be- 
ing taken  to  permit  the  water  to  escape. 

The  wood  fibre  strains  the  material  and  retains 
the  flue  graphite.  After  the  composition  has  re- 
ceived the  necessary  pressure  in  the  mould,  it  is 
thoroughly  dried,  then  it  Is  immersed  in  hot  dry- 
ing oil  until  fully  saturated,  when  it  is  baked  in  an 
oven  until  it  is  hardened. 

When  finished,  the  bearing  is  solid  and  strong, 
and  when  supported  by  metal  boxes,  will  endure 
heavy  pressure,  and  it  is  a  safe  anti-friction  bear- 
ing, with  or  without  oil  for  any  use.  This  bearing 
has  been  subjected  to  a  variety  of  severe  tests  for 
the  past  two  years,  and  ample  testimony  is  given  of 
its  complete  success. 

We  can  think  of  many  places  where  this  bearing 
will  reduce  the  cost,  annoyance  and  danger  of  heavy 
bearings  at  high  speed.  For  "steps"  to  upright 
heavy  shafts,  dynamos  and  turbine  water  wheels  it 
must  prove  a  positive  advantage. 


An  interesting  method  of  preventinc:  a  building 
from  catching  fire  when  adjacent  buildings  are 
burning  has  been  adopted  in  the  ofQces  o'  a  Glasgow 
(Scotland;  paper.  There  is  already  in  the  building 
an  efiQclent  installation  of  automatic  sprinklers  for 
extlnguLshing  what  may  come  from  within;  but  it 
is  considered  that  there  is  just  as  much  danger,  if 
not  more,  from  fires  originating  elsewhere.  A  sup- 
ply pipe  is  therefore  taken  from  the  water  tower 
which  feeds  the  sprinklers  and  connected  with  a 
system  of  perforated  malleable  iron  pipes  which  are 
carried  along  the  ridge  of  the  roof,  the  eaves  and  all 
over  the  windows.  The  pipes  are  usually  kept  ab- 
solutely dry,  and  to  prevent  their  rusting  they  arc 
coated  with  zinc.  A  pump  is  provided  for  forcing 
the  water  through  the  system  of  pipes  and  it  can  be 
brouht  into  action  almost  instantaneously.  The  ex- 
terior of  the  building  receives  such  a  constant  flood- 
ing when  the  pump  is  in  action  that  there  is  ab.so- 
lately  no  danger  from  an  adjacent  fire. 


We  present  in  this  issue  a  likeness  of  an  engineer 
not  unknown  in  his  profession,  one  who  has  made 
no  failures,  in  either  of  the  responsible  positions  of 
trust,  that  he  has  filled.  Mr.  Ira  C.  Holly  was  born 
at  Seneca  Falls,  N.  Y.,  in  1843.  His  father,  Alonson 
P.  Holly,  was  at  that  time  superintendent  of  Downs 
&  Gould's  Pump  Works,  which  now  does  business 
under  the  name  of  the  Gould  Manufacturing  Com- 
pany. Mr.  A.  P.  Holly  aftewards  formed  a  partner- 
ship with  his  brother  B.  Holly,  and  they  organized 
the  Holly  Manufacturing  Company,  whose  system 
of  water  works  is  known  in  all  the  states  of  the 
Union. 

While  young  I.  A.  Holly  attended  the  public 
schools,  spending  his  vacations  acquiring  a  know- 
ledge of  the  tools  that  were  used  in  his  father's 
shops.  When  18  years  old,  he  graduated  from  the 
High  School,  with  honor,  and  at  once  decided  to 
perfect  his  knowledge  of  mechanics,  he  received 
for  tutor  a  skilled  mechanical  draftsman,  and  for 
three  years,  with  apprentice  work  in  the  machine 
shop,  he  was  prepared  for  taking  his  place  in  his 
father's  works  as  a  skilled  mechanic  and  draftsman. 

When  the  War  of  the  KebelUon  came  on,  the  gov- 
ernment, requiring  a  competent  superintendent  for 
its  Supply  Machine  Shops,  Mr.  Holly  was  placed  in 
charge,  his  recommendations  causing  his  selection 
over   numerous    competitors.     He  remained  in 


Ira  a.  Holly. 

charge  until  the  close  of  the  war,  when  he  returned 
to  Lockport,  N.  Y.,  where  he  was  employed  as  fore- 
man of  the  machine  shop  named  after  that  city. 

He  at  length  decided  to  "Go  West" and  journeyed 
towards  San  Francisco.  On  arriving  at  Burling- 
ton, la.,  he  was  so  much  pleased,  that  he  decided 
to  remain  there,  and  accepted  a  position  as  foreman 
of  a  machine  shop,  where  he  remained  until  1875, 
having,  in  that  time,  been  appointed  engineer  of  a 
fire  engine,  and  subsequently  Chief  Engineer  of  the 
City  hire  Department.  Here  he  remained  until 
called  to  Evauston,  111.,  to  take  charge  as  General 
Superintendent  of  the  w.iter  works  system,  and 
serving  until  1879.  The  Holly  Manufacturing  Com- 
pany, requiring  his  services,  offered  him  a  position 
as  Superintendent  of  their  Water  Works  system, 
which  had  been  erected  at  Burlington,  la.,  which 
ho  accepted,  and  was  soon  installed  among  the 
friends  he  had  made  there  during  his  former  resi- 
dence in  that  city.  He  remained  in  this  position 
until  1882,  when  he  resigned  t )  take  charge  of  the 
"Erecting  Gang,"  tor  the  Holly  Water  Works  Sys- 
tem; this  occupied  him  until  1884,  when  the  Ameri- 
can District  Steam  Company,  appreciating  the  skill 
and  experience  of  Mr.  Holly,  made  him  the  Super- 
intendent of  Erection  and  Construction  for  their 
several  plants,  with  whom  ho  remained  until  1 889. 

In  1889  he  was  induced  to  accept  a  jjositiou  with 
the  Syracuse  Heat  and  Power  Company,  and  having 


taken  charge,  May  1st,  1889,  the  ground  was  broken 
for  the  first  pipe,  and  under  the  skilful  arrangement 
of  Mr.  Holly,  they  have  a  Steam  Supply  plant,  that 
is  not  excelled  by  any  in  this  country.  His  em- 
ployers claim  that  they  have  a  skilled  mechanic,  a 
first-class  engineer  and  a  well  bred  gentleman; 
more  cannot  be  said  of  any  employee. 

Mr.  Holly  carries  around  207  lb.  of  humanity,  sat- 
urated with  jolly  good  feeling,  for  his  fellow  hum- 
ans, affable,  courteous,  genial  and  evei-y  way  a 
pleasant  man  to  know  and  respect.  His  subordin- 
ates unite  in  testifying  to  his  uniform  good  temper, 
and  strict  attention  to  his  business. 

Although  50  years  have  passed,  since  he  began 
life,  we  predict  for  him  many  years  of  usefulness, 
and  the  success  that  all  who  know  him,  wish  him  to 
enjoy  for  many  years. 


QUESTIONS   AND  ANSWERS. 


An  "Amateur  Electrician,"  of  Salem,  Oregon, 
asks: — 

1.  What  are  the  standards  from  which  the  volt 
and  ampere  are  reckoned? 

A  volt  is  so  much  electro-motive  force  as  produc- 
es a  current  of  one  ampere  in  a  circuit  having  a  re- 
sistance of  one  ohm;  it  is  the  standard  unit  of  elec- 
tro-motive force,  and  is  about  one-tenth  less  than 
the  electro-motive  force  of  a  Daniell's  sulphate  of 
copper  cell. 

An  ampere  is  the  standard  unit  of  electric  current, 
and  is  the  current  produced  by  one  volt  in  a  circuit 
having  a  resistance  of  one  ohm.  It  was  formerly 
called  a  current  of  one  Weber  per  second. 

"A  Subscriber,"  Philadelphia,  wants  to  know — 

1.  How  to  start  up  a  Corliss  engine — is  it  neces- 
sary to  give  it  a  back  and  forth  motion? 

It  is  not  necessary  to  run  the  engine  backward 
and  forward. 

2.  What  effect  has  the  length  of  lead  on  the  ex- 
pansion? 

The  longer  the  time  occupied  by  the  lead  the 
shorter  is  the  period  of  expansion,  inasmuch  as  so 
much  less  time  is  allowed  for  the  eccentric  to  travel 
before  it  allows  the  cut-oft  to  act. 


"J.  T.  S."  enquires:— What  is  an  imponderable 
body? 

Nystrom  says:  The  term  imponderable  implies 
that  the  body  has  no  weight,  but  is  nevertheless,  a 
material  substance  which  is  in  such  condition  as  to 
connection  of  attraction  or  regulation  bet  ween  pon- 
derable bodies.  All  matter  can  be  resolved  into 
four  aggregate  forms — namely,  solid,  liquid,  gaseous 
and  imponderable;  but  there  is  no  sharp  line  of  dis- 
tinction between  these  four  forms — that  is,  a  body 
may  be  in  a  semi-fluid  state,  like  glaciers,  which 
flow  in  a  solid  state;  and  many  soft  substances  are 
neitber  solid  nor  liquid,  but  may  be  called  plastic. 


SOCIETY  IN  BIG  CITIES. 


The  social  life  in  our  large  cities  is  one  of  the 
most  fascinating  studies  in  the  wo'ld.  The  women 
who  comprise  it  are  naturally  the  most  beautiful 
and  the  most  brilliant  of  their  sex.  Never  have 
we,  however,  seen  this  whirl  of  society  through  the 
eyes  of  those  who  are  its  leaders.  We  have  seen  it 
from  the  outside,  as  it  were,  but  now  we  are  to 
have  glimpses  of  it  from  the  inside.  During  1892, 
The  Ladies'  Home  Journal  will  give  its  readers  these 
glimpses  in  a  series  of  interesting  articles  under 
the  title  "Social  Life  at  Six  Centres."  Mrs.  Burton 
Harrison,  the  author  of  "The  Angloiuaniacs"  is  to 
write  of  -'Social  Life  in  New  York,"  and  none  can 
speak  of  it  with  so  much  authority  as  she  who  is  one 
of  its  social  leaders.  Mrs.  Admiral  Dahlgren  will 
portray  "Washington  Society,"  and  Mrs.  Annie  de 
Koven,  daughter  of  Senator  Farwell,  will  write  of 
"Social  Life  in  Chicago."  Then  Boston,  Philadel- 
phia and  San  Francisco  will  follow.  These  articles 
will  tell  exactly  what  social  life  in  a  great  city 
means,  how  dinners  are  arranged  and  given;  how 
the  women  dross  and  act;  the  etiquette  of  the  best 
parlors;  what  the  daily  life  of  a  society  Avoman 
moans;  how  girls  are  introduced  into  the  social 
swim  and  make  their  debut,  and  the  other  hundred 
and  one  things  which  arc  most  interesting  to  road 
and  know  about  in  social  life  and  warfare. 
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"BOY  WANTED." 


[Specially  written  for  the  American  Engineee.] 

One  twenty-iourth  day  of  December,  Mr.  Oscar 
Blont,  who  kept  a  large  hat  store  at  the  lower  end 
of  Broadway,  was  writing  at  his  desk  which  was  at 
the  very  end  of  the  room  when  someone  touched 
his  elbow  softly,  and  looking  up,  he  was  much  sur- 
prised to  see  a  ragged  boy  who's  broad  brimmed  hat 
nearly  hid  his  face  from  view  standing  beside  him; 
he  was  so  much  surprised  in  fact,  that  he  dropped 
his  pen  upon  his  paper,  thereby  making  a  blot  in- 
stead of  a  period. 

"Well,  my  boy,  how  came  you  here?"  he  asked. 

"I  slid  past  some  of  the  fellers.  What  a  whoppin 
big  store  this  is,  and  what  lota  of  fellers  it  takes  to 
Stan'  around.  And  I  cheat  some  of  them,  and  I 
told  the  rest  I  had  something  most  awful  particular 
to  say  to  the  big  boss,"  talked  on  the  little  fellow. 

"Well,  what  have  you  so  most  awful  particular  to 
say  to  me?"  said  the  big  boss  in  a  much  kindlier 
tone  than  that  in  which  he  had  first  spoken,  for 
there  was  something  in  the  boy's  dark  gray  eye  that 
reminded  him  of  a  darling  sou  he  had  buried  in  the 
same  grave  he  had  buried  his  wife,  and  that  was  but 
a  year  before. 

"Well,  I  seen  a  sign  in  your  window  what  reads 
boy  wanted,  and  I'm  a  boy.  Nobody  ever  wanted 
me  before,  and  says  I  to  myself,  says  I,  go  in  Dusty, 
old  fellow,  guess  there's  your  chance  at  last,  so  in  I 
comes.' 

"Sorry,  but  you  won't  suit  at  alJ,"  says  the  big 
boss. 

"How  do  you  know  'fore  you  try  a  feller,  I  know  I 
ain't  very  pretty,  and  I  ain't  got  no  fashionable 
clothes,  but  I's  smart,  I  is.  I  been  to  night  school 
two  winters,  I  have  got  a  six  ward  of  merit, 
and  I  can  read  readin  when  its  two  syllabubbles, 
and  I  can  spell  it  out  when  its  three  syllabubbles, 
and  I  can  speak  a  whole  lot  of  four  syllabubbles, 
and  I  can  whistle  you  or  any  other  man  in  this  big 
hat  box  clean  out  of  his  boots,  and  he  commenced 
a  lively  tune,  so  loudly,  clearly  and  sweetly  that 
every  one  in  the  establishment  turned  toward  the 
desk  and  listened. 

"Yes,  yes,  I  see  you  whistle  remarkably  well,  but 
we  don't  want  a  boy  to  whistle,"  said  Mr.  Blont. 

"I  can  dance  too,  I  can.  I  danced  at  Johnnie 
Smith's  benefit  one  day  last  winter  when  he  fell 
through  one  of  them  coal  holes  in  the  side  walk 
and  broke  his  leg  clean  off  short.  I  danced  that 
night,  I  did,  midst  thunders  of  appause,"  and  with 
that  he  broke  into  a  roUicing  break-down.  His  big 
shoes  whobbled  about,  and  the  broad  brim  of  his 
hat  flapped  up  and  down  with  every  step. 

"We  don't  want  a  boy  to  dance,"  said  Mr.  Blont, 
"here's  a  quarter  for  you,  now  run  away." 

"I  don't  want  the  quarter,  I  don't  want  to  run 
away,  persisted  the  boy.  I  didn't  come  clear  from 
Fish-head  alley  down  to  this  swell  street  to  go  away 
so  soon,  I  want  a  sit-u-a-tion,  four  syllabubbles, 
and  I  ain't  told  you  one -half  I  can  do.  I  can  see  a 
cop  fudder  any  our  gang,  and  when  one  comes  in 
the  front  door  after  you  I'll  give  you  the  wink  and 
out  the  back  door  you  skip,  hey?  And  I  can  speak 
pieces  too,  I  can.  'A  hoss,  a  hoss,  my  kingdom  for 
a  hoss;  there's  sixty  Eichmonds  in  the  field  to-day, 
I  killed  'em  every  one,  a  hoss.' " 

"Silence,"  roared  the  merchant,  and  then  in  spite 
of  himself  he  broke  into  a  fit  of  laughter,  and  shook 
his  sides  again  and  again,  and  there  was  a  great 
deal  of  him  to  shake,  200  pounds  at  the  very  least, 
then  he  said,  "well  tell  me  about  yourself.  What's 
your  name,  and  where  do  you  live  to  begin  with." 

"Dusty  is  my  name,  ain't  got  no  other.  One  feller, 
he's  a  country,  he  is,  he  calls  me  Dusty  Miller,  cause 
he  says  there's  a  flower  there  that  they  call  that, 
but  I  guess  he's  a  foolin;  but  if  I'm  the  boy  what's 
wanted  I  must  get  a  nobbier  name  than  that.  What's 
your  name,  boss?"  he  asked,  innocently. 
"Mr.  Oscar  Blont,"  replied  the  merchant. 
"Jlfr,  Horse  Car  Blont,'"  replied  the  boy.  "Sounds 
very  nice,  you  might  call  me  that  and  you  keep  the 
Mister,  or  you  might  call  me  Cable  Car  Blont,  any 
way  you  want  it,  'you  pay  your  money  and  take  your 
choice,'  and  I  live  around  anywhere  since  aunt  Kate 
died." 

"Aunt  Kate,"  said  Mr.  Blont,  "and  is  she  your 
only  relation,  have  you  no  lather  or  mother?" 

"No,"  said  Dusty,  "never  had  none  'cept  Aunt 
Kate,  and  no  friends  'cept  Straw-hat,  he  keeps  a 


paper  stand  around  the  corner.  He  gave  a  party 
one  day  last  winter  in  a  charcoal  box.  I  was  there, 
'twas  bully  fun,  you  bet.   I  got  a  little  brother." 

"A  little  brother,"  said  Mr.  Blont. 

"Yep,  he  was  my  cousin  once  'fore  Aunt  Kate  died. 
He's  my  brother  now,  and  he  just  gobbles  up  bread 
and  milk,  and  that's  why  I'm  looking  for  a  sit-u-a- 
tion  (four  syllabubbles)  and  Straw-hat  he  says  to 
me,  if  you  want  me  to  say  your  honest  and  sober 
and  dustrious  I'll  say  it,  say  anything.  He's  a  bully 
fellow,  you  bet,  and  I  ain't  givin'  you  taffy  neither. 
He's  taken  care  of  me  and  my  little  brother  since 
Aunt  Kate  died, but  he  can't  do  it  forever  and  ever 
and  ever." 

"Where  is  your  little  brother  now?"  asked  Mr. 
Blont. 

"Sitting  on  your  stoop,  waitin'  till  I  come  out," 
replied  the  boy. 

"Sitting  on  my  steps,  why  the  poor  little  fellow 
must  be  half  frozen,  go  and  bring  him  in,"  com- 
manded the  merchant. 

The  boy  flew  and  in  a  moment  returned  leading 
by  the  hand  a  wee  child  whose  vei-y  small  nose  was 
blue  with  cold,  wrapped  in  an  old  shawl,  the  ends 
of  which  dragged  behind  him. 

"Now  he's  a  boy,"  said  Dusty,  "and  he's  real  nice 
and  if  he's  the  kind  of  a  boy  you  want  you  can  have 
him,  but  you  got  to  be  good  to  him  and  let  me  come 
and  see  him— say  boss— to-morrow's  Christmas," 
said  the  boy  looking  at  the  decorations  in  the  store. 

"Well  what  then,"  asked  Mr.  Blont. 

"That's  the  day  when  folks  get  presents  and  boys 
what's  got  stockin's  hangs  'em  up,  spossin',  boss, 
just  for  fun,  you  let  me  and  my  brother  be  your 
Christmas  present." 

"Done,"  said  the  merchant,  conquered  at  last  by 
the  boy's  constant  and  persistent  coaxing.  I'll  pre- 
tend I  found  one  in  each  stocking,  but  mind,  you 
must  be  the  very  best  of  boys  and  stop  using  slang 
or  I  won't  have  you." 

"You  bet  your  bottom  dollar,  I'll  do  anything  you 
want  me  to.  Hurrah,  ain't  this  the  bully  racket. 
I'm  the  boy  what's  wanted  in  this  establishment, 
(four  syllabubbles)  and  I  mean  to  be  invaluable, 
{five  syllabubbles).  Crackey,  I'm  as  full  of  big 
words  as  a  booktionary,  here  you  mind  my  little 
brother  while  I  run  and  tell  Straw-hat."  And  be- 
fore Mr.  Blont  could  reply  he  was  out  and  away, 
and  when  he  returned  with  his  friend  Straw-hat,  he 
found  his  lit*;le  brother  sitting  on  the  lap  of  the 
good-natured  Colorado  woman  who  keeps  the  store 
clean,  as  happy  as  any  baby  could  be  who  had  just 
eaten  four  sugar  cakes  and  a  stick  of  candy. 

And  Dusty  Cable  Car  Blont  proved  himself  to  be 
what  he  himself  said  he  would  be,  the  very  best  of 
boys,  and  the  very  boy  wanted  in  that  establish- 
ment. 


NEW   SYSTEM    OF   TRAIN  LIGHTING. 


A  new  application  of  the  old  idea  of  lighting  a 
railway  train  by  means  of  the  energy  derived  from 
the  axle  of  a  car  or  locomotive  promises  to  lead  to 
one  of  the  most  practicable  systems  of  electric  train 
lighting  yet  brought  before  the  public.  The  new 
machine  for  the  generation  of  current  for  lighting 
is  a  cylindrical  dynamo,  which  is  attached  to  the 
forward  axle  of  the  locomotive.  The  whole  machine 
does  not  weigh  more  than  300  pounds  and  it  is  com- 
pletely incased  in  an  iron  jacket,  so  that  snow,  rain 
or  dust  will  have  no  effect  on  it.  It  is  supposed  to 
run  for  several  weeks  without  any  attention  except 
oiling.  An  exceltent  feature  of  the  new  system  is 
that  the  lights  retain  their  full  power  when  the  cars 
are  at  a  standstill.  The  trouble  in  lighting  by  stor- 
age battery  heretofore  has  been  the  great  weight  of 
the  batteries  and  the  cost  of  charging.  Both  these 
difficulties  have  now  been  overcome  to  a  consider- 
able extent.  In  each  car  a  small  but  powerful 
storage  battery  will  be  placed.  When  the  car  is  in 
motion  these  batteries  become  charged.  With  the 
stoppage  of  the  train  the  current  from  the  dynamo 
ceases,  but  the  storage  batteries  instantly  come  into 
play  and  light  the  train.  In  case  of  a  car  being 
shunted  on  a  side  track  from  any  cause  whatever 
the  lights  remain  in  service  for  six  hours  with  the 
normal  battery  power.  This  power  can,  however, 
be  supplemented  at  any  moment  as  desired.  It  is 
stated  that  within  six  months  this  system  will  be 
established  on  one  of  the  most  important  railroads 
in  this  country. 


SPECIAL   BUSINESS  NEWS. 


{From  B.  S.  Castell,  R.E.&'F.  E.,  Portland,  Ore.) 

Following  is  a  list  of  the  plants  now  being  installed 
in  Oregon  and  Washington: — 

Eussell  &,  Co.  have  just  closed  contracts  for  the 
following  plants:  One  I3"x2t."  100  h.p.  Russell 
single  valve  automatic  engine  and  Corliss  attach- 
ments for  the  Marshfleld,  Ore.,  Electric  Light  Co.; 
the  Thomson-Houston  Co.  will  furnish  the  dynamos 
which  will  be  for  arc  lights. 

One  10"xl6"  Bussell  Auto,  engine,  and  steam 
plant  complete,  for  Oakesdale,  Wash'tn,  electric 
light  plant;  the  Edison  Co.  to  furnish  dynamos  for 
Arc  lights. 

One  13"x20"  Eussell  S.  V.  Auto,  engine  and  steam 
plant  complete,  for  the  Astoria,  Ore.,  By.  Co. ;  the 
Thomson -Houston  Co.  to  furnish  the  dynamos. 

One  ll"xl6"  Eussell  Auto,  engine  and  steam  plant 
complete,  for  the  town  of  Waterville,  Wash'tn,  elec- 
tric light  plant.  The  Thomson-Houston  people 
will  put  in  dynamos  for  arc  lights. 

One  ll"xl8"  Eussell  Auto,  engine  and  steam  plant 
complete,  for  the  Independence.  Ore. ,  Electric  Light 
and  Water  Co. ;  the  Edison  Co.  will  furnish  the  dy- 
namos for  arc  and  incandescent  lights. 

J.  M.  Anther  &  Co.  have  contracted  to  furnish  and 
erect  the  complete  power  plant  for  the  East  Side 
Ry.  Co.,  to  run  their  entire  railway  system  in  this 
city,  (Portland,  Ore.)  The  plant  will  consist  of 
366"xl6'  Erie  City  2-8heet  steel  tubular  boilers,  two 
20"x4;4"  Hoffman  &  Billing's  Corliss  engines;  power 
to  be  transmitted  by  ropes;  the  dynamos  to  be  fur- 
nished by  the  Edison  Co.,  to  be  of  500  volts  and  300 
amperes  each. 

H.  P.  Gregory  &  Co.  have  a  contract  to  furnish 
and  erect  the  complete  steam  plant  for  the  city  of 
Vancouver,  Wash'tn.,  electric  light  station.  The 
plant  will  consist  of  one  60"xl6'  Atlas  2-sheet  flange 
steel  tubular  boiler;  one  No.  3  Blake  pump;  two 
dynamos  to  be  furnished  by  the  Thomson- Houston 
&  Co.  for  arc  and  incandescent  lights. 


(From  E.  E.  Miller,  Cor.  Engr.,  Canton,  Ohio.) 
Jos.  Weaver  &  Son,  wholesale  and  retail  lumber, 
lath  and  shingles,  and  manufacturers  of  doors,  sash 
and  blinds.  Canton,  O.,  have  finished  their  new 
plant. 

They  have  two  50"xl6'  steel  boilers  and  one  auto- 
matic Buckeye  14  1-4x16  engine.  Miller  steam  pump 
and  Otis  heater. 

They  feed  the  dust  and  shavings  from  the  ma- 
chines to  the  furnace  by  means  of  a  Boston  blower, 
and  AUington  &  Cuitis  dust  arrester,  and  furnace 
feeders,  and  heat  their  buildings  with  Huyett  & 
Smith's  hot  blast  system,  using  exhaust  steam. 

T^he  drying  kilns  are  of  Andrews'  make,  one  a  six 
car  kiln  and  one  large  box  kiln. 

The  plant  is  excellently  located,  having  switches 
from  all  the  railroads  entering  the  city,  and  is  as 
convenient  and  complete  as  it  can  be  planned  for 
handling  and  manufacturing  their  product  cheaply 
and  at  the  same  time  making  first-class  work. 


LUBRICATING    OIL    FOUND    IN  INDIANA 


A  communication  from  Winamac,  Ind.,  dated  De- 
cember 12,  says:  The  drillers  on  the  Switchers  oil- 
well,  near  Medaryville,  struck  lubricating  oil  at 
9,000  f.et,  and  the  daily  output  is  ninety  barrels. 


HOWLAND'S  "PERFECT  SCREW." 


Prof.  Howland,  of  John  Hopkins  University,  has 
just  finished  his  wonderful  dividing  engines,  by 
which  he  rules  tens  of  thousands  of  lines  to  the 
inch,  he  has  perfected  what  is  known  as  a  "perfect 
screw." 

With  this  screw,  he  is  able  to  move  his  diamond- 
pointed  ruling  pen  across  the  plate  with  wonderful 
accuracy  as  to  uniform  parallel  lines  of  such  fineness 
that  the  lines  cannot  be  seen  without  a  powerful 
microscope. 

The  plates  or  "spectrums"  which  he  prepares 
with  his  engine  are  indispensible  in  the  spectro- 
scope, an  instrument  by  which  the  colors  of  a  light 
radiated  from  the  sun  or  either  of  the  heavenly 
bodies  can  be  analyzed  and  the  material  that  Is 
burning  or  supplying  the  light  determined. 
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BILL  MASON'S  BRIDE. 

Half  an  hour  till  train  time,  sir, 
And  a  fearfully  dark  night  too. 
Take  a  look  at  the  switch  light  Tom, 
Bring  in  some  wood  when  your  through. 

On  time,  well  yes,  I  guess  so. 
She  left  the  last  station  all  right, 
She'U  come  around  the  curve  a  flying. 
Bill  Mason  comes  in  tonight. 

You  know  Bill?  no?  why  he's  the  engineer. 
Been  on  the  road  all  his  life. 
Well  I  remember  the  evening. 
He  married  his  brave  little  wife. 

Bill  hadn't  been  married  more  than  an  hour. 
When  up  comes  a  message  from  'Cress 
Ordering  Bill  to  go  up  there, 
And  bring  down  the  night  express. 

Bill  left  his  wife  in  a  huny, 
Went  up  on  number  one. 
Thinking  of  nothing  but  Mary, 
And  the  train  he  had  to  run. 

And  Mary  she  sat  at  the  window, 
To  watch  for  the  night  express, 
And,  sir,  if  she  hadn't  done  so, 
She  would  have  been  a  widow,  I  guess. 

For  somewhere  near  midnight, 
These  mill  hands  left  the  ridge. 
And  came  down  there,  the  drunkards. 
And  tore  up  the  rails  from  the  bridge. 

But  Mary,  she  heard,  them  aworking 
And  knew  that  something  was  wrong. 
And  less  than  fifteen  minutes 
Bill's  train  would  be  coming  along. 

She  couldn't  come  here  and  teU  us, 
A  mile  it  couldn't  be  done, 
She  just  picked  up  the  lantern. 
And  made  for  the  track  alone. 

And  down  came  the  night  express,  sir ! 
Bill  just  amakin'  her  climb. 
But  Mary  hung  on  to  the  lantern, 
A  swinging  it  all  the  time. 

Well,  sir.  Bill  saw  the  signal, 
And  stopped  the  night  express. 
And  found  his  Mary  acrying, 
On  the  track  in  her  wedding  dress. 

A  crying  and  laughing  for  joy,  sir! 
And  a  holding  on  to  the  light, 
Hello!  here's  the  train,  good-bye,  sir. 
Bill  Mason's  on  time  tonight. 


LONDON   CRYING  FOR  MORE  LIGHT. 


Electric  lighting  in  London  is  making  wonderful 
Btrides,  and  the  only  thing  which  now  stands  in  the 
way  of  its  universal  adoption  is  expense.  The  cost 
of  wiring  a  house  for  electric  light  for  a  reception 
averages  32  shillings,  or  about  $9  a  lamp,  but  some 
of  the  necessary  ajjpllances  used  for  house-wiring 
are  covered  by  paients  which  naturally  increase 
the  cost  of  a  very  great  deal.  Incandescent  lamps 
are  to  be  purcha.sed  for  j  ust  $1  ajnece,  but  in  a  couple 
of  years,  when  the  patents  on  it  expire,  it  will  be 
pos.sible  to  get  them  for  from  a  shilling  to  one  shil- 
ling and  sixpence  each,  or  about  a  third  of  the  pres- 
ent cost.  It  is  also  confidently  expected  that  with- 
in that  time  it  will  bo  possible  to  do  all  the  wiring 
at  the  rate  of  £1  a  lamp,  and  it  will  not  bo  many 
years,  therefore,  before  gas  will  be  superseded  in 
the  hou-sehold  except  when  used  for  fuel.  The  ad- 
vantages fv^r  this  will  be  sufllciently  obvious,  and 
then  it  is  to  be  hoped  that  the  civic  authorities  will 
institute  the  universal  application  of  the  electric 
light  for  the  illumination  of  the  streets  of  the  city, 
and  so  remove  the  stigma  of  the  greatest  city  in 
Europe  being  the  worst  lighted. 


PLEASANT  ANP  HEATHFUL. 


CORRESPONDENCE. 

Graham   Council,  111. 

Editor,  American  Engineer: 

Please  announce  that  Graham  Council.  No.  G, 
Fairbury,  111.,  has  suspended  James  Gouthrie  for 
failure  to  pay  his  dues. 

F.  P.  Davis,  Chf.  Engr. 


If  you  want  a  lovely  odor  in  your  rooms  break  off 
branches  of  the  Norway  spruce,  and  arrange  them 
in  a  large  jug  well  filled  with  water.  In  a  few  days 
tender,  pale-green  branches  feather  out,  soft  and 
cool  to  the  touch,  and  giving  the  delightful  health- 
giving  odor. — 8cienHflc  Am&rican. 


Twelve   Dollars  a  Week. 

Editor ,  American  Engineer: 

The  following  advertisement  recently  appeared  in 
a  Chicago  daily. 

Engineer  wanted. — One  familiar  with  dynamo; 
German  preferred;  wages  $12.    Apply  . 

Here  is  a  steam  user  who  offers  a  man  that  has  a 
practical  knowledge  of  steam  and  electricity  the 
enormous  sum  of  twelve  dollars  a  week  to  take 
charge,  and  prevent  his  boiler  from  "blowing  up," 
compel  his  engine  to  furnish  regular  and  sufficient 
power,  and  see  that  his  dynamo  supplies  the  light 
that  will  enable  the  liberal  (?)  employer  to  add 
other  thousands  to  those  that  his  generous  (?)  busi- 
ness methods  have  enabled  him  to  accumulate. 

Let  us  examine  this  singular  advertisement  and 
see  what  this  advertiser  expects  to  get  for  "twelve 
dollars  a  week."  He  wants  a  man  that  understands 
the  laws  governing  the  combustion  of  fuels,  and 
how  to  avoid  the  police  court  by  the  "Smoke  Pre- 
venting Ordinance  Route."  This  involves  consider- 
able knowledge  whether  gained  in  schools,  from 
books,  or  a  long  apprenticeship  under  competent 
instructors,  a  knowledge  of  combustion  to  insure 
economy  in  the  use  of  fuel  and  a  knowledge  of  the 
chemical  composition  of  the  fuel  that  will  enable 
hTm  to  prevent  black  smoke  by  effecting  as  near  as 
possible  perfect  combustion,  thus  burning  all  the 
carbon  sulphur,  also  the  sulphurated  hydrogen, 
carbonated  hydrogen,  and  carbonic  oxide  gases, 
permitting  the  carbonic  acid  gas  to  escape  up  the 
stack,  all  this  is  necessaay  to  keep  the  "Smoke  In- 
spector" from  pouncing  on  the  liberal  proprietor, 
on  failing  that,  to  drag  the  unfortunate  twelve  dol- 
lar practical  scientist  before  some  hard  hearted 
magistrate  to  be  fined  a  reasonable  sum,  which  the 
liberal  proprietor  may  pay  for  him,  then  deduct  it 
from  his  wages. 

In  addition  to  this  the  twelve  dollars  must  pur- 
chase a  fair  knowledge  of  steam  and  its  vagaries,  a 
knowledge  of  boilers,  their  construction,  their 
strength,  capacity  and  be  very  sure  that  this  par- 
ticular boiler  is  fully  competent  to  safely  carry  the 
pressure  for  which  the  safety-valve  is  loaded. 

The  twelve  dollars  a  week  must  procure  that 
knowledge  of  the  engine  and  machinery  that  will 
prevent  recourse  to  the  "shop"  if  the  eccentric 
slips,  the  "twelve  dollar"  man  must  be  able  to  put 
her  on  the  center,  and  adjust  the  valve  to  secure 
the  same  amount  of  steam  front  and  back  of  the 
piston  and  fasten  the  eccentric  securely  in  the 
I^roper  place,  even  if  there  be  no  center  punches 
I>laced  there  by  the  builder  of  the  engine.  He  must 
see  that  the  boiler  is  not  covered  with  scale  inside, 
composed  of  sillicated  sulphate  of  Ume,  which  the 
waters  of  Lake  Michigan  generously  supply,  hence 
on  Sundays  he  inspects  his  boiler,  and  if  necessary 
crawls  into  the  man-hole  and  carefully  examines 
the  rivets,  sheets  and  stays;  finding  all  secure  he 
removes  the  scale  and  sediment,  and  after  washing 
the  boiler  clean,  closes  and  fills  it  with  water  for 
the  next  week's  run. 

Then  he  goes  to  the  engine  and  any  defect  or  de- 
rangement is  remedied,  when  having  finished  his 
seven  day's  hard  toil  for  twelve  dollars,  he  wonders 
if  he  can  induce  the  proprietor  to  pay  him  double 
time  fo/  this  extra  work.  As  he  starts  to  doff'  his 
jumper  and  overalls,  he  remembers  that  he  had  a 
"ground  "  last  week  that  comijelled  him  to  walk  on 
boards  when  near  the  dynamo.  He  thinks  he  would 
like  to  be  at  home  with  the  wife  and  children,  but 
he  must  earn  that  twelve  dollars,  and  he  tackles  the 
electrical  department,  and  when  he  has  finished  ho 
looks  at  his  watch  and  learns  that  it  is  8  p.  m.  The 
day  is  gone,  the  children  have  gone  to  bed,  and 
tired,  hungry,  worn  out,  the  "twelve  dollars  a  week" 
goes  to  his  homo  to  rest — to  sleep,  knowing  that  ho 
has  to  rise  early  to  start  the  engine  in  time  for  the 
day's  work. 

Then  again  there  are  pumps  to  keex^  in  repair 


and  at  work,  perhaps  an  elevator  that  requires  at- 
tention, and  if  there  are  machines  operated,  the 
belts,  bearings  and  gears  when  going  wrong,  must 
be  made  right  by  this  wonderful  man  who  is  paid 
twelve  dollars  a  week. 

Here  we  have  a  fine  opportanity  to  measure  the 
liberality  of  this  generous  advertiser;  he  inserts  in 
a  daily  paper  his  advertisement,  in  which  he  calls 
for  a  man  to  insure  his  plant  against  delay  or  loss 
of  time,  to  secure  himself  and  employers  from  being 
blown  to  pieces,  or  nicely  parboiled  by  scalding 
water,  to  prevent  his  property  from  being  destroyed 
by  a  boiler  explosion,  to  secure  economy  in  fuel, 
lubricants  and  repairs;  and  all  this  for  the  pitiful 
sum  of  "twelve  dollars  a  week"  with  no  mention  of 
extra  jjay  for  overtime. 

We  dismiss  the  subject  with  the  hope  that  the 
timt  will  soon  come  when  the  engineer  will  be  paid 
all  that  he  can  earn,  when  justice  and  not  greed  will 
fix  his  pay,  and  if  the  work  requires  skill,  experi 
ence  and  a  knowledge  of  practical  science,  that  we 
shall  see  no  more  advertisements  calling  for  a  man 
to  practically  exemplify  his  knowledge  of  a  dozen 
branches  of  applied  science  for  "twelve  dollars  a 
week." 

The  Doctok. 


HEATING  OF  SHIPS  AND  THEIR  CARGOES. 


Al  a  recent  meeting  of  the  Shipmasters'  Society, 
London,  a  paper  was  read  by  Captain  A.  G.  Froud 
on  "The  heating  of  Ships  and  their  Cargoes  and  the 
Waste  of  Heat  in  Steamers."  He  stated  that,  to 
some  extent,  the  heat  of  ships,  depended  on  the 
materials  of  which  they  were  constructed,  and  was 
influenced  by  the  color  of  these  materials.  It  was 
also  influenced  very  much  by  the  condition  of  the 
cargo  carried,  and  by  interior  and  superficial  ar- 
rangements largely  under  the  control  of  those  hav- 
ng  charge.  Some  minerals,  notably  coal,  animal 
matter,  such  as  wool,  also  cotton,  jute,  flax,  esparto 
coffee,  sugar,  copra,  rice,  seeds,  and  grains  of  alj 
sorts,  oil  and  cotton-seed,  cake,  &c.,  if  not  well  dried, 
generated  heat.  A  few  kinds  of  manufactured  goods, 
matches,  oil  cloths,  &c.,  were  dangerous  as  were 
chemicals.  An  official  caution,  dated  August  last, 
warned  shipmasters  against  tt>e  sulphides  of  sodium 
and  potassium.  A  recognized  authority  on  Aus- 
tralian cargoes  stated  that,  amongst  other  articles, 
copper  and  antimony  ores  were  specially  liable  to 
sweat,  and  this  circumstance  should  be  borne  in 
mind  when  stowing  other  goods  above  them.  He 
advocated  the  free  surface  ventilation  of  coal  and 
other  cargoes,  especially  in  dry  weather,  and  always, 
excepting  when  signs  of  liability  to  burn  were  ap. 
parent.  The  course  then  was — shut  up  the  holes 
closely,  or  act  according  to  the  special  circumstan- 
ces of  the  case.  It  was  the  captain's  duty  to  check 
the  shipment  of  damp  cargoes  of  all  kinds  as  far  as 
possible,  Ships  should  be  painted  either  white, 
buff',  or  gray,  passenger  ship  more  particularly,  and 
those  carrying  frozen  meats  and  petroleum  would 
reap  great  advantages.  Vessels  laden  with  cargoes 
given  to  heat  and  damage  would  also  benefit  largely. 
The  boilers,  cylinders,  and  all  the  parts  of  marine 
engines,  where  the  maintenance  of  heat  was  essen- 
tial as  well  as  all  the  bulkheads  about  them,  should 
be  painted  of  the  lightest  colors;  and  he  ventured 
to  assert  that  railway  companies  would  effect  very 
considerable  economies  by  using  light  colored 
paints  for  their  locomotives. 


DARKNESS  OVERCOME, 


Lighting  is  a  very  important  question  in  latitudes 
where  the  sun  does  not  shine  at  all  for  two  months 
in  the  year.  The  most  northerly  town  in  Europe 
where  such  conditions  exist  is  lighted  by  electric 
light  down  to  the  smallest  house.  Ilammerfest  has 
the  good  fortune  to  be  in  the  neighborhood  of  a 
river  which  fiows  so  rapidly  that  even  in  that  region 
of  intense  cold  it  cannot  freeze.  Power  is  supphed 
from  this  river  by  turbines  and  the  little  colony 
has  now  no  fears  for  its  yearly  spell  of  darkness. 
In  the  matter  of  light  it  has  decidedly  turned  the 
tables  ou  natural  conditions  and  is  distinctly  the 
gainer,  for  there  are  seventy-one  days  in  the  sum- 
mer during  which  the  sun  never  sets. 


Germany  has  59,i  00  stationary  engines  and  10,000 
locomotives. 
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MAIN   STEAM  PIPES. 

The  recrudescence  of  explosions  of  main  steam 
pipes  is  a  subject  wliicli  has  called  forth  very  con- 
siderable attention  at  the  hands  of  marine  engi- 
neers, and  it  is  certain  that  ia  new  steamers,  espec- 
ially those  belonging  to  well-known  lines,  the  main 
steam  pipes  receive  that  careful  supervision  and 
examination  which  a  dearly  bought  experience  has 
shown  to  be  necessary.  We  are  used  to  associate 
explosions  in  main  steam  pipes  with  the  use  of  high 
pressure  steam,  and  at  first  sight  it  does  appear  to 
be  bad  engineering  which  uses  practically  the  same 
specification  for  a  pipe  to  carry  150ib.  as  for  one  in- 
tended to  bear  a  pressure  of  601b.  per  square  inch — 
that  is,  the  same  method  of  construction  is  used  al- 
though the  thickuess  of  material  and  the  diameter 
are  altered.  But  explosions  or  ruptures  of  steam 
pipes  carrying  what  are  now  comparatively  low 
pressures  are  by  no  means  uukuown,  although  the 
outside  public  only  hears  of  them  when  an  inquiry 
is  held  under  the  Boiler  Explosions  Act.  Such  a 
case  is  that  of  the  bursting  of  a  main  steam  pipe  on 
board  the  steamer  Rohilla  on  July  IG  last,  the  o£Q- 
cial  report  of  which  is  dated  August  3,  and  is  only 
issued  to  the  public  some  three  months  later — a 
striking  instance  of  the  necessity  of  inquiring  into 
the  delay  which  almost  invariably  attends  the  issue 
of  important  public  reports.  This,  however,  by  the 
way. 

The  Rohilla,  a  fine  steamer  belonging  to  the  P. 
and  0.  Company  was  about  to  leave  her  moorings 
at  the  Albert  Dock,  London,  and  proceed  to  the  East, 
when  the  aftermost  length  of  main  steam  pipe  burst, 
with  the  result  that  three  Lascars  were_  scalded,  one 
of  whom  eventually  died.  The  Rohilla  has  a  pair 
of  compound  engines,  working  at  801b.  per  square 
inch,  and  steam  is  supplied  by  six  "high"  boilers. 
The  main  steam  pipe  is  of  copper,  No.  4  B,  W.  G. 
thick  in  the  straight  and  No.  3  E.  W.  G.  in  the 
bends.  The  internal  diameter  Is  14in.  The 
sheets  composing  the  pipe  were,  after  being  bent 
to  the  proper  radius,  united  at  their  edges  by  a  sin- 
gle lap  joint,  the  rivets  being  iin.  in  diameter,  and 
pitched  about  five  diameters  apart.  The  seam  was 
internally  covered  over  with  solder  or  brazing.  The 
flanges  of  the  pipe  were  of  brass,  and  were  rivetted 
and  brazed  to  the  pipe.  After  completion  the  pipe 
was  tested  to  1601b.,  and  we  may  be  sure  that,  com- 
ing from  such  an  eminent  firm  as  Messrs.  Caird,  and 
for  use  in  such  a  service  as  the  P.  and  O.,  nothing 
was  omitted  to  ensure  the  stability  of  the  pipe  un- 
der the  generally-received  conditions  of  working. 
We  should  say  that,  and,  indeed,  have  on  previous 
occasions  urged  that  main  steam  pipes  should  be 
rivetted  instead  of  brazed,  and  we  are  surprised  to 
read  in  the  report  that  since  the  Rohilla  was  built 
in  1880  Messrs.  Caird  have  given  up  the  use  of  riv- 
etted steam  pipes.  At  the  same  time  brazed  steam 
pipes,  when  treated  by  serving  over  with  steel  wire, 
as  in  Messrs.  Laird's  practice,  or  by  slipping  over 
steel  rings,  as  done  by  Messrs.  Denny,  have  so  far 
given  most  excellent  results,  and  many  engineers 
regard  these  methods  as  a  solution  of  the  steam - 
pipe  diflaculty.  What  Messrs.  Caird's  present  prac- 
tice is  we  do  not  know.  From  the  report  we  gather 
that  the  steam  pipe  of  the  Rohilla  failed  when  the 
steam  gauge  showed  but  681b.  From  the  Excellent 
series  of  drawings  annexed  to  the  report  we  see  that 
the  arrangements  for  draining  the  pipe  were  some- 
what defective.  In  fact,  the  main  steam  pipe  could 
not  be  said  to  properly  permit  of  the  escape  of  con- 
densed water  without  the  aid  of  steam  pressure,  as 
the  exhaust  pipe  from  the  auxiliary  engine  into 
which  pipe  the  drain  pipe  led  rises  to  a  consider- 
able height  above  the  level  of  the  bottom  of  the 
main  steam  pipe  before  it  falls  into  the  exhaust 
tank. 

It  is  the  opinion  of  the  Board  of  Trade  Inspector 
that  there  was  an  accumulation  of  water  in  the 
main  steam  pipe,  and  that  this  was  set  in  rapid  mo- 
tion in  consequence  of  the  opening  of  the  starting 
valve  on  the  low-pressure  cylinder.  It  should  be 
stated  that  the  pipe  supplying  this  valve  is  led  from 
the  engine-room  stop  valve  chest.  If  this  opinion 
is  correct,  and  we  see  no  reason  to  question  it,  we 
have  but  another  example  of  the  danger  which  aris- 
es from  an  accumulation  of  water  in  a  pipe.  The 
main  steam  pipe  had  been  in  position  ever  since  the 
vessel  has  been  built,  and  had  never  before  shown 
any  signs  of  weakness.    The  engineer  of  the  ship 


had  been  in  her  over  two  years,  and  the  other  a  year 
and  a  half,  and  doubtless,  as  is  the  practise  in  the 
regular  liners,  they  had  a  routine  system  of  working 
the  machinery.  On  the  day  of  the  explosion  they 
seem  to  have  taken  all  proper  precautions,  and  to 
have  in  no  way  hurried  anything.  There  was  no 
sudden  rush  of  steam  into  a  comparatively  cold  en- 
gine, and  no  evidence  is  adduced  that  the  owners 
or  their  servants  had  omitted  to  effect  any  necessary 
repairs  at  any  time.  A  curious  feature  about  this 
case  is  that  after  the  explosion  the  cover  of  the  en- 
gine-room stop-valve  was  found  to  be  cracked,  and 
on  breaking  up  the  cover  the  cracks  were  found  to 
have  existed  for  some  time  anterior  to  the 
explosion.  This  fact  taken  in  conjunction  with 
that  that  the  internal  surface  of  the  main  steam 
pipe  was  excoriated,  shows  that  there  must  have 
been  water  passing  over  fromthe  boilers,  and  that 
the  pipe  and  stop-valve  had  been  subjected 
at  various  times  to  severe  shocks.  It  is,  of  course, 
well  known  that  the  presence  of  condensed 
water  in  pipes  is  a  source  of  danger,  but  little 
is  known  of  what  exactly  goes  on  in  the  pipe. 
We  have  the  incompressible  liquid,  the  expansive 
gas,  or  practically  so,  and  the  tube  with  a  "dead 
head"  Seeing  that  the  tube  or  pipe  Is  capable  of 
withstanding  all  the  presure  that  the  steam  can  give, 
it  is  difficult  to  account  for  the  tremendous  repell- 
ing force,  which  is,  undoubtedly,  brought  into  op- 
eration.  Of  course  there  are  many  theories.— /n- 
venlion. 


HOW  THE  INJECTOR  DOES  IT. 


The  injector  is  a  very  handy  little  tool  to  have 
attached  to  a  boiler,  even  though  it  may  be  an  ex- 
travagant method  of  feeding.  It  has  been  proved 
beyond  doubt  that  a  belt-driven  pump  is  the  cheap- 
est possible  way  of  getting  feed  water  into  a  steam 
boiler,  only  excepting,  and  perhaps  not  in  all  cases, 
the  exhaust  injector.  How  the  injector  does  it  is  a 
question  which  paper-mill  men  have  asked  many 
times,  and  some  of  the  best  steam  engineers  cannot 
give  the  desired  answer,  says  Invention.  It  is  easy 
lor  a  man  to  understand  how  a  steam  pump  forces 
water  into  a  steam  boiler  against  a  pressure  as  great 
as  the  steam  which  drives  the  pump. 

The  reason  why  the  pump  does  its  work  is  that 
the  sectional  area  of  the  steam  cylinder  is  greater 
than  the  sectional  area  of  the  water  cylinder.  And 
therefore,  with  a  pressure  of  the  water  piston  of  800 
lb.,  and  a  pressure  of  steam  of  1,500  lb.,  acting 
against  the  same,  it  is  easy  to  see  that  the  water 
must  yield  and  be  forced  into  the  boiler.  This  is 
precisely  the  way  in  which  an  injector  works,  but 
it  is  hard  to  explain  how  such  action  takes  place. 
It  is  safe  to  say  that  the  actual  energy  of  any  body 
is  proportional  to  its  weight  multiplied  by  the 
square  of  its  velocity. 

Here  is  a  clue  to  the  action  of  the  injector.  Steam 
issuing  from  a  boiler  under  a  pressure  of  60  lb.  will 
have,  if  discharged  into  the  atmosphere,  a  velocity 
of  1,700  ft.  per  second.  When  discharged  through 
a  pipe  the  steam  encounters  water  in  the  combining 
chamber  of  the  injector.  Doubtless  the  velocity 
of  the  steam  is  considerably  reduced  before  the  wa- 
ter is  reached,  but  as  the  steam  is  instantly  con- 
densed into  a  space  1,000  times  as  small  in  area  of 
cross  section  as  it  was  before  condensation,  it  is 
easy  to  see  that  considerable  velocity  will  remain, 
the  small  cross  section  of  steam  after  it  is  conden- 
sed corresponding  somewhat  to  the  small  area  of 
the  water  cylinder  of  a  pump.  When  the  steam 
thus  condensed  unites  with  the  body  of  water  in 
the  combining  tube  of  the  injector,  much  of  the 
momentum  of  the  column  thus  described  in  motion 
is  imparted  to  the  water  in  the  combining  tube, 
and  the  latter  is  forced  into  the  boiler.  It  seems 
that  the  weight  of  the  water  to  which  steam  im- 
parts its  velocity  gives  it  a  momentum  which  is 
greater  in  the  small  area  in  which  its  force  is  exer- 
ted than  in  the  boiler  pressure.  Therefore,  al- 
though its  force  has  actually  been  derived  from 
boiler  pressu'  e  itself,  the  combining  steam  is  able 
to  force  a  certain  quantity  of  water  back  into  the 
boiler,  under  precisely  the  same  law  as  when  a 
pump  is  used. 

To  support  this  theory  it  is  only  necessary  lor 
the  engineer  to  remember  that  certain  injectors 
will  not  work  well  when  the  steam  pressure  is  too 
high.   In  order  to  work  at  all  the  injector  must 


condense  from  the  steam  which  flows  into  the  com- 
bining tube.  Therefore,  when  the  steam  pressure 
is  too  high,  and  as  a  consequence  the  heat  is  very 
great,  it  is  difficult  to  secure  complete  condensa- 
tion; so  that  for  high  pressure  of  steam  good  re- 
sults can  only  be  obtained  with  cold  water.  It 
would  be  well  when  the  feed  water  is  too  warm  to 
permit  the  injector  to  work  well  to  reduce  the  pres- 
sure, and  consequently  the  tempera  ture  of  the  steam 
supplied  to  the  injector,  as  low  pressure  steam  con- 
denses much  easier,  and  consequently  can  be  em- 
ployed with  better  result.  Throttling  the  steam 
supplied  by  means  of  stop  valves  will  often  ans- 
wer well  in  this  case.  The  steam  should  not  be 
cold  or  it  will  not  contain  heat  units  enough  to 
allow  it  to  condense  into  a  cross  section  small 
enough  to  be  driven  into  the  boiler.  This  is  the 
reason  why  exhaust  injectors  fail  to  work  when  the 
exhaust  steam  is  very  cold.  It  also  explains  why 
such  injectors  work  well  when  a  little  live  steam  is 
admitted  into  the  exhaust  sufficient  to  heat  it  above 
a  temperature  of  212  deg. 

The  lifting  attachment  is  applied  to  any  injector, 
is  simply  a  steam  jet  pump.  It  is  combined  with 
the  injector  proper,  and  is  operated  by  a  portion 
of  the  steam  admitted  to  the  instrument. 


JUST  WHAT  IS  WANTED. 

A  machine  often  wanted  is  a  small,  cheap  and  effi- 
cient water  motor  for  driving  small  dynamos  for 
laboratory  or  trade  purposes.  Such  a  motor  is  now 
successfully  used  and  consists  of  a  simple  arrange- 
ment of  force-buckets  propelled  under  high  pres- 
sure, house  or  other  water  supply.  Inside  the  case 
is  a  thin  dram  of  considerable  diameter,  on  the  cir- 
cumference of  which  are  small  double  buckets.  The 
water  entering  by  the  supply  pipe  impinges  with 
orce  on  these  buckets  and  drives  the  wheel  with 
great  rapidity  and  power.  The  water  falls  out  of 
the  exhaust  and  is  run  away  or  can  be  led  into  cis- 
terns for  other  use.  The  mechanism  of  this  useful 
machine  is  very  simple  and  the  motor  will  run  for 
months  without  other  attention  than  turning  the 
water  on  or  off  and  maintaining  an  occasional  sup- 
ply of  oil.  It  makes  no  noise,  starts  easily,  occupies 
little  floor  space  of  high  ofQciency.  It  is  likely  to 
be  largely  used  for  telephone  dynamos  and  for  small 
electric  light  installations  up  to  fifty  candle-power, 

GETTING  THERE. 

An  engineer,  a  blacksmith,  or  any  other  worker  in 
iron  metal  who  loves  his  calling,  will  always  be 
finding  something  new  in  it.  Now,  that  man  can 
make  a  cast  or  wrought  iron  literary  reputation  if 
he  will  set  himself  to  work  and  acquire  facility  of 
expression  with  the  pen.  He  can  do  this  if  he  tries 
and  persists  in  trying,  for  there  is  little  that  the 
mind  cannot  overcome  if  it  sets  itself  to  the  task  of 
overcoming.  He  will  never  accomplish  such  a  re- 
sult, however,  if  he  says  he  cannot,  and  th  t  it  ia 
"no  use  for  him  to  try,"  at  the  start.  Mention  is 
made  of  a  whaling  captain,  afterward  in  the  reve- 
nue service,  who  made  a  study  of  whales,  and  who 
wrote,  and  illustrated  as  well,  a  book  on  whales, 
which  is  probably  the  most  valuable  work  of  the 
kind  extant.  Looking  over  his  manuscript  one  day 
in  his  cabin,  a  friend  was  surprised  at  the  ability 
the  captain  displayed  in  his  drawings,  not  only  of 
the  whales,  but  appropriate  marine  subject  accom- 
panying them.  The  friend  asked  the  captain  where 
he  had  learned  drawing:  "I  learned  myself,"  said 
he,  "I  put  my  mind  on  it,  and  what  1  wanted  of  the 
art  came  by  degrees." — Inland  Printer. 

TO  COLOEADO  VIA  BURLINGTON  EOUTE, 


ONLY  ONE  KIGHT  ON  THE  KOAD. 

Leave  Chicago  at  1:00  P.  M.,  or  St.  Louis  at  8:25 
A.  M.,  and  arrive  Denver  6:15  P.  M.  the  next  day. 
Through  Sleepers,  Chair  Cars  and  Dining  Cars. 
All  Railways  from  the  East  connect  with  these 
trains  and  with  similar  trains  via  Burlington  Route 
to  Denver,  leaving  Chicago  at  6:10  P.  M.,  St.  Louis 
8:15  P.  M.,  and  Peoria  at  3:20  P.  M.  and  8:00  P.  M. 
All  trains  daily. 

Tourist  tickets  are  now  on  sale,  and  can  be  had 
of  ticket  agents  of  ail  roads  and  at  Burlington 
Route  depots  in  Chicago,  Peoria  and  St.  Louis. 

There  is  no  better  place  than  Colorado  for  those 
seeking  rest  and  pleasure. 


Decembeb  19,  1891. 


^n}^ric^^  rngin pen 
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THE   WOMEN'S  DEPARTMENT. 


An  Association  of  Women. 


The  Columbian  Association  of  Housekeepers  and 
Bureau  of  It  formation  met  in  the  new  Church 
Temple  on  Van  Buren  street  last  Saturday  evening, 
•with  100  members  present.  The  president  an- 
nounced that  the  association  had  lost  one  of  its  most 
devoted  workers  in  the  death  of  Mrs.  E.  A.  Mat- 
thiesscn,  Chairman  of  Committee  on  CookiBg 
Schools  and  Industrial  Schools.  During  the  short 
time  since  the  association  had  been  formed  Mrs. 
Matthiessen  has  been  most  faithful  in  preparing  the 
work  of  her  committee. 

The  new  committee  appointed  to  take  up  the 
work  of  physical  culture  and  correct  dress  was  dis- 
banded, as  Mrs.  Parker,  Vice-Chairman  of  the  Edu- 
cational committee  of  the  Woman's  Auxiliary,  al- 
ready  has  planned  for  its  work  in  the  congresses. 

Mrs.  Ellis  reported  the  work  done  by  sewing 
schools  Saturday  mornings.  The  attendance  at  two 
of  the  schools  she  visited  was  very  good  and  the 
work  well  planned.  The  only  difficulty  was  the  ir- 
regular supply  of  teachers.  The  few  visits  she 
made  to  dressmakers'  establishments  had  not  de- 
veloped any  further  information  than  that  the  girls 
were  not  taught  by  system  nor  were  they  in  any 
sense  of  the  word  apprentices,  j 

Mrs.  White,  Choirman  of  the  Food  Supply  com- 
mittee, presented  many  hygienic  suggestions  in  re- 
gard to  the  adulteration  of  food  and  advised  house- 
keepers to  avail  themselves  of  those  articles  of  pre- 
pared food  which  save  time. 

The  majority  of  those  present  seemed  to  think 
that  the  word  woman  was  a  much  more  dignified 
termed  than  that  of  lady,  owing  to  the  frequent 
misuse  of  the  term. 

After  several  announcements  the  meeting  ad- 
journed until  Wednetay,  Jan.  14,  1892,  at  10  a.  m.  in 
the  New  Church  Temple. 


The  Family  Mending. 


Mending  should  be  done  just  as  regularly  as 
washing.  Set  apart  a  day  and  do  your  work  on 
that  day;  then  it  will  not  accumulate  until  it  makes 
your  heart  sink  to  look  at — the  housewife's  common 
experience.  Have  a  basket,  box  or  bag  well  stock- 
ed with  the  materials  for  the  work.  When  a  gar- 
ment is  cut,  collect  all  the  pieces,  roll  them  togeth- 
er and  put  them  where  you  can  find  them  when 
wanted;  thus  you  save  the  fatigue  and  annoyance 
of  rummaging  the  whole  house  for  them.  The  pre- 
caution of  putting  pieces  under  the  thin  places  de- 
fers the  final  breaking  through  of  the  worn  sections 
for  some  time-  When  they  do  at  least  come  to  rags 
cut  out  evenly  all  the  worn  parts,  following  a  thread 
if  you  can  when  cutting;  at  the  corners  cut  diagon- 
ally into  the  garment  about  one-eighth  of  an  inch, 
turn  in  the  edges  and  baste  down  on  the  patch. 
Then  fell  down  with  even  stitches,  using  quite  fine 
thread  of  a  color  that  matches  the  goods.  In  mend- 
ing two  corresponding  parts  of  a  garment,  like  two 
sleeves,  two  knees,  ete.,  have  your  patches  of  cor- 
responding sizes.  Don't  have  a  patch  on  one  el- 
bow or  knee  no  bigger  than  a  dollar  and  on  the 
other  knee  as  large  as  your  hand.  I  have  always 
found  it  a  very  satisfactory  plan  in  making  gar- 
ments to  make  three  where  most  people  make  two 
or  to  make  two  where  others  make  one.  That  is, 
instead  of  making  a  pair  of  shirts  I  make  three,  and 
instead  of  two  pairs  of  drawers  make  three  pairs, 
and  instead  of  one  waist  to  my  work  dresses  I  make 
two.  Then  when  they  come  to  mending,  take  the 
extra  one  for  patches. — Dorothy  Lincoln,  in  Farm 
and  Home. 


A  Bright  Coin  makes  Bright  Eyes. 

A  simple  and  excellent  plan  to  preserve  and 
strenthen  the  eyes  is  this:  Every  morning  pour 
some  cold  water  into  your  washing  bowl;  at  the 
bottom  of  the  bowl  place  a  silver  coin  or  some  oth- 
er bright  object;  then  put  your  face  in  the  water 
with  your  eyes  open  and  fixed  upon  the  object  in 
the  bottom,  move  your  head  from  side  to  side  gent- 
ly, and  you  will  find  that  this  morning  bath  will 
rnakf;  your  eyes  brighter  and  stronger,  and  pre- 
««rve  them  beyond  the  ordinarily  allotted  time. 


Woman's  Genius. 


While  those  who  decry  women  use  as  one  of  their 
chief  arguments  the  statement  that  women  have  no 
inventive  faculty,  women,  it  seems,  from  the  actual 
official  returns,  go  straight  on  inventing  says 
Harper's  Bazaar,  Not  to  speak  of  Catharine  Greene, 
the  wife  of  Gen.  Nathaniel  Greene,  who  undoubted- 
ly invented  the  cotton  gin,  and  whose  second  hus- 
band induced  her  to  abate  her  fear  of  rid  cule  and 
claim  an  interest  in  it,  or  of  Mrs.  Walton's  achieve- 
ments with  noise- deadening,  with  smoke-burning, 
and  with  similar  experiments,  there  are  many  other 
inventions  by  women  of  equal  importance.  One 
woman  has  invented  a  method  of  converting  a  bar- 
rel of  oil  into  ten  thousand  cubic  feet  of  gas;  anoth- 
er has  invented  a  sewing  machine  that  needs  no 
threading;  others  have  invented  the  ruffling  and 
quilting  attachments  to  such  machines,  and  arrange- 
ments for  sewing  duck  and  leather.  One  such  attach- 
ments made  a  fortune  for  Miss  Helen  Blanchford; 
and  a  new  baby-carriage  brought  to  its  inventor,  a 
woman,the  sum  of  a  hundred  and  fifty  thousand 
dollars.  Another  woman  has  invented  a  superior 
street  sweeper;  another,  a  spinning-wheel  carrying 
as  many  as  forty  threads;  another,  a  plan  for  heating 
cars;  another;  a  screw-crank,  for  steamships;  and  a 
chain  elevator,  a  horse-shoe  machine,  a  reaper  and 
mower,  a  danger  signal,  and  so  on  without  end,  owe 
their  existence  to  the  brains  of  women.  It  was  Miss 
Knight  who  invented  a  complicated  machine  for 
making  the  square-bottomed  paper  bag,  and  refused 
fifty  thousand  dollars  for  the  patent,  and  who  also 
invented  another  machine  that  does  the  work  of 
thirty  pairs  of  hands  in  folding  these  bags.  It  is 
Mrs.  Armstrong  who  has  invented  a  machine  for 
feeding  cattle  on  trains;  it  is  Josephine  Davis  who 
invented  an  arrangement  of  lamps  and  rubber  cloth 
for  a  hot  vapor  bath  at  home;  Mrs.  Beastly,  a  ma- 
chine for  turning  out  complete  barrels  bv  the  hun- 
dred; Anna  Conolly,  a  practical  fire-escape;  Mrs. 
Bailey,  an  attachment  to  beds  by  means  of  which 
the  patient  can  raise  and  lower  himself.  And  among 
all  these  inventions  none  is  perhaps  of  a  more  pleas- 
ing and  gi-ateful  character  than  that  of  Mrs.  Nancy 
Johnson,  who  invented  the  first  ice-cream  freezer 
but  who,  not  so  wise  as  some  of  her  sisters,  sold  her 
patent  for  fifteen  hundred  dollars,  all  ice-creams 
previous  to  her  crank  having  been  made  by  a  slow 
and  laborious  stirring. 

And  this  is  merely  skimming  over  the  surface  and 
selecting  a  few  instances  that  most  easily  strike  the 
eye.  Laving  the  multitude  unmentioned.  Nor  are 
these  inventions  confined,  it  is  evident,  to  the 
walks  in  life  most  familiar  to  women,  as,  among 
others,  the  grain -elevator,  the  screw-crank  for 
steamships,  and  the  barrel -maker  testify.  And 
while  the  existence  of  all  these  patents  and  their  re- 
gUlts  ought  to  confound  the  careless  speaker  who 
thinks  so  lightly  of  feminine  capability,  it  does  some- 
thing far  more  important  in  showing  how  greatly  en- 
riched the  whole  world  will  be  when  the  feminine 
mind  as  well  as  the  masculine  is  fully  brought  to 
the  work. 


A  Girl  Is  not  Pretty 


When  she  cannot  look  one  honestly  in  the  eye. 
When  she  has  an  acquaintance  with  the  rouge 
pot. 

When  she  shows  her  bad  humor  and  puts  on 
frowns. 

When  she  thinks  to  improve  on  nature  and 
bleaches  her  hair. 

When  she  does  not  keep  her  hands  clean  and  for- 
gets to  care  for  her  nails. 

When  she  does  not  study  the  style  of  hairdressing 
suited  to  her  and  persists  in  wearing  it  in  an  unbe- 
coming manner. — Music  and  Drama. 


She  kept  her  age  a  Secret. 


Mrs.  Try— "I've  been  to  Mrs.  Slyo's  funeral  and 
I  must  say  that  she  was  the  most  aggravating 
woman  I  ever  knew." 

Mrs.  Quiz— "For  mercy's  sake,  what  has  she  done 
now?" 

Mrs.  Pry— "I  don't  know  as  you'll  believe  me, 
but,  actually  there  was  no  age  on  her  colllu  plate. 
Isn't  It  disgraceful?"— 7io8<on  Tranacriin. 


GRANDMA'S  CHRISTMAS  PUDDING. 


Come  everyone,  and  you  shall  hear 
Why  naught  can  equal,  far  or  near. 
In  toothsome  relish,  savory  cheer. 

Dear  Grandma's  Christmas-pudding. 

Here,  word  for  word's  the  recipe. 
Told  from  her  dear,  quaint  lips  to  me, 
Which  closely  followed — try!  and  see! 
Makes  Grandma's  Christmas- pudding. 

"BegiD,"  she  said,  "some  weeks  before 
The  holidays,  with  generous  store 
Of  ckeerfulnesH.    Add  more  and  more. 
To  Grandma's  Christmas-pudding. 

"Now,  pound  for  pound,  the  fruit  you  bring. 

For  currants — Chriatmaa-carola  sing. 
For  citron — jingling  aleigh-bella  ring. 
Oh!  joyous  Christmas-pudding! 

"Then  come  the  plums — love-laden  gifts. 
While  Charity  the  sugar  sifts 
Abroad  with  flour,  in  whitest  drifts. 
For  Grandma's  Christmas-pudding. 

"Spice  well  'to  taste,'  with  mirth  and  toasts, 
With  sliding,  skating,  snow  and  coasts, 
While  every  rollicking  scion  boasts 
Of  Grandma's  Christmas-pudding. 

"Then  mix,  in  savory,  pungent  dough. 
Stir  in  some  sprigs  of  Mistletoe, 
With  bubbling  laughter  boil — 'just  so.' 
Dear  Grandma  s  Christmas-pudding. 

"When  served,  with  holly  it  is  crowned. 
The  brandy— J02/OMS  spirits  found 
On  happy  faces,  all  around 

This  festive  Christmas-pudding." 

— Hannah  Sedgwick, 


HOME   AND  HEALTH. 


If  the  head  aches  look  well  to  the  stomach. 
A  bedtime  luncheon  of  lettuce  induce^  sleep. 
For  faded  green  blinds,  rub  on  a  little  linseed 
oil. 

Nuts  or  apples  eaten  with  plenty  of  salt  are  said 
to  aid  digestion . 

The  juice  of  a  lemon  rui)bed  over  the  kitchen 
table  removes  all  grease. 

Sleep  obtained  before  midnight  is  of  far  greater 
value  than  sleep  gained  after  that. 

Sleep  in  a  well-ventilated  apartment  where  there 
is  free  circulation  of  fresh  air,  but  nnt  in  a  draught. 

Sufl:ocation  from  smoke  may  be  avoided,  without 
impeding  the  breath,  by  tying  an  unfolded  wet  silk 
handkerchief  over  the  face. 

The  gilt  on  china  is  washed  off  by  the  use  of  soap; 
moderately  hot  water  and  quick  washing  and  dry- 
ing is  recommended  as  a  preservative.— /S«cn<t^c 
American, 


A  Successful  American  Artist. 


Mrs.  Leslie  Colton,  the  young  American  artist 
who  is  exhibiting  in  London  and  Paris,  has  won 
her  reputation  in  the  last  two  years.  She  exhii^ited 
at  this  year's  Royal  Academy  a  half-length  oil  por- 
trait of  Mr.  Frederick  Martin,  brother  of  Mr.  Brad- 
ley Martin,  which  was  pronounced  the  best  portrait 
in  the  collection,  while  the  head  in  pastel  of  the 
Duke  of  Cambridge,  done  by  Mrs.  Colton,  is  said  to 
have  procured  for  her  orders  for  portraits  from 
eleven  English  notabilities. 


She  Believed  In  Cremation. 


Cremation  has  always  had  very  warm  advocates, 
but,  for  an  example  of  practicing  what  you  preach. 
Miss  Honoretta  Pratt  stands  prominent.  She  died 
early  in  the  eighteenth  century,  and  in  St.  George's, 
Uxbridge  road  (now  more  fashionably  called  Bay- 
swater,  London),  the  following  record  is  given: 
'•This  worthy  woman,  believing  that  the  vapors 
arising  from  graves  in  church-yards  of  populous 
cities  must  prove  hurtful  to  the  inhabitants,  and 
resolving  to  extend  to  future  times,  as  far  as  she 
was  able,  that  charity  and  benevolence  which  dis- 
tinguished her  through  life,  ordered  that  her  body 
should  be  burnt,  in  hope  that  others  would  follow 
the  example— a  thing  too  hastily  censured  by  those 
who  did  not  inquire  the  motive."  Peace  to  her 
ashes. 
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A  Domestic  Catastrophe. 


She  stood  before  the  minor,  her  hand  so  wee  and 
white 

Pressed  on  her  locks  that  rivaled  the  darkness  of 
the  night; 

Her  face  grew  pale  and  ghostly  in  a  whirl  of  wild 
surijrise, 

Ane  floods  of  tears  came  bubbling  from  the  fountain 
of  her  eyes. 

Her  lissome  frame  went  rocking  in  agonies  of  grief. 
The  smelling  salts  she  used  to  take  could  not  give 
her  relief; 

And  while  her  bosom  heaved  in  pain  to  each  heart- 
rending throe 

She  looked  a  picture  of  despair— forlorn  in  her  great 
woe! 

He  rushed  to  where  his  darling  wife  stood  writhing 
to  and  fro, 

And  asked  her  what  was  up  that  she  should  sob  and 
blubber  so? 

He  took  her  in  his  arms  and  there,  just  as  a  hus- 
band may, 

He  tried  to  calm  her  foolish  fears  and  kiss  her  tears 
away. 

"Oh,  woe  is  me!  Oh,  woe  is  me!"  the  hapless  crea- 
ture cried, 

With  groans  that  shook  the  frescoed  roof  and  echoed 

far  and  wide ! 
He  grasped  her  tap'ring  fingers  and  opened  them, 

and  there 

He  saw  the  first  gray  thread  that  she  had  winnowed 
from  her  hair! 

— Eugene  Davis,  in  Chicago  Mail. 


A  Dainty  Way  to  Furnish  a  Bedroom. 

There  is  no  prettier,  fresher,  or  daintier  way  of 
furnishing  a  bedroom  than  to  have  the  walls  hung 
with  the  same  chintz  as  the  covering  for  the  furni- 
ture and  the  curtains.  With  a  little  brass  bedstead 
trimmed  with  a  flounce  of  the  same  chintz,  a  pink, 
blue,  or  white  enameled  dressing  table  and  wash- 
stand,  a  couple  of  easy  chairs  and  a  lounge  covered 
with  the  pretty  cretonne,  and  a  few  other  accessor- 
ies, such  as  a  tea-table,  book-shelf,  a  few  favorite 
photos  and  pictures  and  pretty  rugs,  you  have  a 
bedroom  fit  for  a  princess.  There  are  some  charm- 
ing patterns  shown  this  season  in  these  lovely 
chintzes.  Every  color  is  represented.  Tufts  of 
yellow,  primroses  on  the  lightest  of  silver-gray 
grounds,  garlands  of  wild  rces  on  pale  turquois 
blue,  bunches  of  forget-me-nots  on  a  sort  of  yellow- 
ish cream-color,  and  natural- looking  wood  violets 
sprinkled  over  a  background  of  a  lighter  shade  of 
lilac— one  and  all  they  are  lovely,  and  so  are  most 
diiiflcult  to  choose  from. 


No  Woman  on  the  Board  For  Him. 

One  of  the  first  women  to  be  appointed  to  public 
ofQce  in  the  South  was  Miss  Laura  Towne,  who  had 
spent  many  years  in  teaching  the  negroes  on  the 
Island  of  St.  Helena  and  Mas  appointed  as  a  mem- 
ber of  the  Educational  Board.  The  colored  man 
who  was  President  of  this  Board  indignantly  ex- 
claimed; "A  woman  on  de  Board?  No!  I  don't 
sit  on  dis  board  with  no  woman?"  and  after  she  had, 
with  difficulty,  shown  him  how  to  swear  her  in  he 
said:  "Now  I'se  swore  you  In  I  going  to  swear  my- 
self out."  It  is  claimed  by  Southern  women  now 
tuat  there  are  more  men  in  South  Carolina  willing 
to  grant  the  suffrage  to  women  than  there  are  wom- 
en willing  ta  receive  it. 


Girls  In  Alasl<a. 


An  Alaska  girl  is  ready  for  society  as  soon  as  she 
enters  her  teens.  It  does  not  require  many  years  in 
that  country  for  a  girl  to  grow  up.  The  dress  of 
the  average  Stickeen  maiden  is  not  very  elaborate. 
A  plain  cotton  garment,  long  and  loose,  envelops 
her  person,  and  her  Turki-sh  bath  towel  is  wound 
about  her  head.  When  she  goes  out,  a  blanket  of 
bright  colors  is  thrown  around  her  shoulders.  The 
wife  of  a  missiouary  in  that  section  says  the  young 
women  often  go  bare -footed,  but  that  after  they 
see  the  shoes  of  the  white  wonjeu  their  greatest  de- 
sire is  to  have  a  pair. 


LITERARY  NOTES. 


The  Lldgerwood  Manufacturing  Co. ,  96  Liberty  street. 
New  York,  have  issued  an  illustrated  pamphlet  on  "Phos- 
phate Mining,"  containing  sketches  of  the  hoisting  and 
conveying  devices  employed  in  that  business.  The  Lid- 
gerwood  improved  suspension  cableways  are  fully  illus- 
trated, as  far  as  they  are  applied  to  phosphate  mines. 
Their  cableways  for  these  mines  are  smaller  than  the  reg- 
ular Lidgerwood  cableways  which  have  been  in  use  for 
several  years,  and  gamed  a  high  reputation.  In  princi- 
ple and  construction  the  new  size  is  the  same. 

Cassier''s  Magazine  for  December  (vol.  1,  No.  3),  con- 
tains descriptions,  profusely  illustrated,  of  the  laborato- 
ries of  Sibley  College,  Cornell  University,  being  apparent- 
ly the  first  of  a  series  of  chapters  on  the  Technical  Schools 
of  America.  This  one  is  by  Prof.  R.  C.  Carpenter.  Gas- 
sier's  is  a  brand  new  magazine.  But  it  Is  first-class,  and 
those  interested  in  illustrated  engineering  topics  cannot 
fail  to  be  delighted  with  it.  It  enjoys  already  the  sub- 
stantial backing  of  70  pages  of  advertisements.  The 
present  number  contains  an  article  on  "The  Stationary 
Engineer,"  by  L.  A.  Blake,  of  Ann  Arbor,  Mich.,  to  whom 
a  prize  of  $10  has  been  awarded,  also  an  article  by  J.  W. 
Power,  of  West  Bay  City,  Mich. ,  on  "Feeding  water  to  the 
boiler,"  to  whom  a  second  prize  of  $.5  has  been  awarded. 
Similar  prizes  are  to  be  paid  monthly  for  articles  by  work- 
ing engineers.  The  office  of  publication  is  at  the  Potter 
Building,  New  York  City. 


BUSINESS  NEWS. 


Wm.  Sooy  Haythom  &  Co.,  of  91  Franklin  street,  Chi- 
cago, of  whose  automatic  return  valve  an  illustrated  des- 
cription was  published  in  our  last  issue,  are  large  con- 
tractors for  steam  heating  and  ventilating  apparatus,  as 
well  as  manufacturers  of  Haythorn's  patent  strainer  and 
return  valve.  They  are  also  dealers  in  steam  engines, 
boilers  and  pumps,  and  they  have  a  good  reputation  for 
reliability,  promptness  and  moderation  in  prices. 


Map  of  the  United  States. 


A  large,  handsome  map  of  the  United  States,  mount- 
ed and  suitable  for  office  or  home  use,  is  issued  by 
the  Burlington  route.  Copies  will  be  mailed  to  aay 
address  on  receipt  of  13  cents  in  postage  by  P.  S. 
EusTis,  Gen'l  Pasri.  Agent,  C.,B.&  Q.  R.  R.,  Chicago,  111. 


FIRST-CLASS  MACHINIST  WANTED. 


WANTED. — No.  1  Machinist  with  good  education,  prac- 
tical, progressive  and  pushing;  willing  to  receive  orders; 
work  for  Company's  interest.  Living  cheap,  climate 
good.    State  wages  and  experience  and  give  reference. 

Address  "LATHE,"  care  of  the  Amebican  Enginkeb, 
PQ^tiac  Building,  Chicago, 

RESPONSIBLE  POSITION  WANTED. 


Mechanical  Engineer,  competent  to  design,  con- 
struct, estimate  cost,  supervise  erection,  etc.,  of 
general  machinery  and  wrought  iron  work,  with 
practical  and  theoretical  experience,  desires  a  re- 
sponsible position  in  any  part  of  the  country.  Ad- 
M.  E.,  care  of  the  Amebican  Engineee,  Pontiac 
Building,  Chicago. 


CHICAGO,  MILWAUKEE  &  ST.   PAUL  RAIL- 
WAY. 

Electric  Lighted  and  Steam  Heated  Vestibuled  Trains, 
with  Westinghouse  Air  Signals,  between  Chicago,  St. 
Paul  and  Minneapolis,  daily. 

Electric  Lighted  and  Steam  Heated  Vestibuled  Trains 
between  Chicago,  Council  Bluffs  and  Omaha,  daUy. 

Through  Vestibuled  Sleeping  Cars,  daUy,  between  Chi- 
cago, Butte,  Tacoma,  Seattle,  and  Portland,  Ore. 

Solid  Trains  between  Chicago  and  principal  points  in 
Northern  Wisconsin  and  the  Peninsula  of  Michigan. 

Daily  Trains  between  St.  Paul,  Minneapolis  and  Kan- 
sas City  via  the  Hedrick  Route. 

Through  Sleeping  Cars,  daUy,  between  St.  Louis,  St. 
Paul  and  Minneapolis. 

The  finest  Dining  Cars  in  the  World. 

The  best  Sleeping  Cars.  Electric  Reading  Lamps  in 
Berths. 

6,100  miles  of  road  in  Illinois,  Wisconsin,  Northern 
Michigan,  Iowa,  Minnesota,  Missouri,  South  Dakota 
and  North  Dakota. 

Everything  First-Class. 

First-riass  People  patronize  First-Class  Lines. 
Ticket  Agents  everywhere  sell  Tickets  over  the  Chi- 
cago, Milwaukee  auuSt  Paul  Railway. 


CONTRACTS  OPEN. 


Sealed  Proposals  will  be  received  at  the  office  of 
the  Supervising  Architect,  Treasury  Department,  Wash- 
ington, D.  C. .  until  3  o'clock  p.  m.,  on  the  9th  day  of  Jan- 
uary, 1893,  for  all  the  labor  and  materials  required  to 
complete  the  Cut  Stone  Work  and  Brick  Work  of  the  Su- 
perstructure of  the  U.  S.  Custom  House  and  Post  Office 
building  at  Newark,  N.  J.,  in  accordance  with  drawings 
and  specifications,  copies  of  which  may  be  had  on  appli- 
cation at  this  office,  or  the  office  of  the  Superintendent 
at  Newark,  N.  J.  Each  bid  must  be  accompanied  by  a 
certified  check  for  a  sum  not  less  than  3  per  cent,  of  the 
amount  of  the  proposal.  The  Department  will  reject  all 
bids  received  after  the  time  herein  stated  for  opening 
same;  also  all  bids  which  do  not  comply  strictly  with  all 
the  requirements  of  this  invitation.  Proposals  must  be 
inclosed  in  envelopes,  sealed  and  marked,  "Proposal  for 
Cut  Stone  Work  and  Brick  Work  of  the  Superstructure 
of  the  U.  S.  Custom  House  and  Post  Office,  building  at 
Newark.  N.  J."  and  addressed  to  W.  J.  EDBROOEE,  Su- 
pervising Architect. 


Sealed  Proposals  will  be  received  at  the  office  of 
the  Supervising  Architect,  Treasury  Department,  Wash- 
ington, D.  C. ,  until  3  o'clock  p.  m.,  on"  the  5th  day  of 
January,  1893,  for  all  the  labor  and  materials  required 
for  furnishing  and  erecting  complete,  the  hydraulic  pas- 
senger elevator,  including  pump,  tanks,  piping,  car,  in- 
closure  of  well  hole,  changes  in  connections,  etc.,  of 
boiler  plant  of  the  building,  changing  of  fourth-story 
stairs,  and  removal  and  re-construction  of  water-closet 
in  basement  of  the  U.  S.  Post  Office  and  Court  House, 
building  at  Peoria,  111.,  in  strict  accoidance  with  the 
drawings  and  specifications,  copies  of  which  may  be  had 
at  this  office,  or  the  office  of  the  custodian  at  Peoria,  111. 
Each  bid  must  be  accompanied  by  a  certified  check  for  a 
sum  not  less  than  8  per  cent,  of  the  amount  of  the  bid. 
The  Department  will  reject  all  bids  received  after  the 
time  herein  stated  for  opening  the  same ;  also,  bids  which 
do  not  comply  strictly  with  all  the  requirements  of  this 
invitation.  Proposals  must  be  inclosed  in  envelopes, 
sealed  and  marked,  "Proposals  for  Hydraulic  Passenger 
Elevator,  etc. ,  add  removal  and  re-construction  of  water- 
closet  in  basement  of  the  U.  S.  Post  Office  and  Court 
Housebuilding  at  Peoria,  111  ,"  and  addressed  to  W.  J. 
EDBROOKE,  Supervising  Architect. 


Sewage  Pumping  Engines.— Sealed  proposals  will 
be  received  by  the  city  of  Chicago  Office  of  the  Depart- 
ment of  Public  Works,  until  11  a.  m.  Tuesday,  Dec.  29, 
1891,  for  the  construction,  delivery  and  erection,  upon 
and  within  the  foundations  provided  by  the  city  of  Chi- 
CTgo,  of  two  "Sewage  Pumping  Engines"  and  three  boil- 
ers, together  with  the  necessary  feed  pumps,  pipes,  etc., 
and  complete  in  all  details  and  particulars  for  constant 
daily  use  in  connection  with  the  web  well  and  discharge 
conduit  provided  by  the  city  of  Chicago. 

One  engine  to  have  a  capacity  to  raise  18,000,000  U.  8. 
gallons  1.5  feet  high  every  34  hours. 

One  engine  to  have  a  capacity  to  raise  24,000,000  U.  8. 
gallons  every  24  hours. 

According  to  plans  and  specification  on  file  in  the  of- 
fice of  the  department  of  public  works  of  said  city. 

Proposals  niust  be  made  out  upon  blanks  furnished  by 
said  office,  and  be  addressed  to  said  department,  indors- 
ed, "Proposals  for  Sewage  Pumping  Engines,"  and 
be  accompanied  with  $1,000  in  money,  or  a  certified 
check  for  the  same  amount  on  some  responsible  bank 
doing  business  in  the  city  of  Chicago,  and  made  payable 
to  the  order  of  the  commissioner  of  Public  work. 

The  commissioner  of  public  works  reserves  the  right  to 
reject  any  or  all  bids. 

No  proposal  will  be  considered  unless  the  party  offer- 
ing it  shall  furnish  evidence  satisfactory  to  the  commiss- 
ioner of  public  works  of  his  ability,  and  that  he  has  the 
necessary  facilities,  together  with  sufficient  pecuniary  re- 
sources, to  fulfil  the  conditions  of  the  contract  and  spe- 
cifications, provided  such  contract  should  be  awarded 
to  him. 

Companies  or  firms  bidding  will  give  the  individual 
names  as  well  as  the  name  of  the  firm,  with  their  ad- 
dress 

J.  PRANK  ALDRICH,  Commissioner  of  Public  Works. 


The  famous  Winchester  elm,  in  Boston,  recently 
cut  down,  was  standing  full  grown  in  1660.  The 
last  treaty  with  the  Indians  was  signed  under  it, 
and  it  wfts  the  last  of  New  England's  historic  elms. 


COMPTEOIXEE'S  OFFICE, 

City  of  New  Orleans, 
New  Orleans,  Nov.  80, 1891. 

Sealed  Proposals  will  be  received  at  this  office  until 
the  hour  of  13  m.,  Thursday,  February  18, 1892,  for  the 
construction  of  a  new  drainage  pump,  in  accordance 
with  plans  and  specifiations  on  file  in  the  office  of  the 
City  Engineer.  Copies  of  plans  and  specifications  will  be 
forwarded  by  mail  on  request. 

A  deposit  of  •'*200  will  be  required  to  accompany  each . 
bid. 

The  city  reserves  the  right  to  reject  any  and  all  bids. 
All  in  conformity  with  Ordinance  No.  5753,  C.  8., 
adopted  Nov.  10,  1891. 
F81  Otto  Thoman,  Comptroller. 


Drawbridge. —  Competitive  plans  for  a  drawbridge 
across  the  Duluth  ship  canal  will  be  received  by  the 
board  of  public  works  in  and  for  the  corporation  of  the 
city  of  Duluth,  Minn.,  until  2  p.  m.  on  the  28th  day  of 
Debember,  1891,  said  plans  to  be  drawn  according  to 
notes  and  specifications  for  the  size  and  strength  now  on 
file  in  the  office  of  said  board,  which  will  be  furnishfd 
upon  application.  A  cash  prize  of  one  thousand  (1 ,000) 
dollars  will  be  paid  for  the  best  plans  furnished.  Said 
plans  must  be  accompanied  with  detail  specifications  and 
approximate  cost  of  said  bridge.  The  successful  bidder 
in  all  probability  will,  if  so  desired,  be  engaged  by  the 
city  of  Duluth  when  the  bridge  is  built  to  superintend 
the  building  of  the  same. 

Official  Seal.  Henet  Teuelsen,  Presidei  T.  W.Abkll, 
Clerk,  Board  of  Public  Works. 
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THE    CHANDLER     &  TAYLOR    CO.'S  SELF- 
CONTAINED  ENGINES  AND  BOILERS. 


The  illustration  on  tbis  page  represents  one  of 
tiie  self-contained  engines,  having  a  return  tubular 
boiler,  built  by  the  Chamber  &  Taylor  Co.,  of  In- 
dianapolis, Ind.  The  method  of  setting  is  also 
clearly  shown  in  the  cut.  For  stationary  purposes 
this  engine  and  boiler  combination  is  in  great  fav- 
or with  many  steam  users.  And  many  of  our  ri-ad- 
ers  have  formed  favorable  acquaintance  therewi  b. 

These  boilers  are  made  of  steel  plates,  ■nith  lontr- 
itudinal  seams  double  riveted;  they  it:  thoionghly 
braced  and  subjected  to  hydioi-tatic  test  before 
shipment.  The  cut  was  taken  from  one  of  the  small- 
er sized  boilers,  but  fairly  represents  most  of  the 
sizes  made. 

The  1  oiler  fixtures  comprise  arch  front,  grates, 
bearing  bar,  bacii  plate,  back  stand,  safety  valve, 
steam  gauge,  water  gauge,  gauge  cocks,  whi-tle, 
blow-off,  check  valve,  stop  valve  chimney  and  guys. 

The  engine  fixtures  comprise  spanner  wrenches, 
cylinder  lubricator,  oil  cups,  drain  cocks  and  gov- 
ernor belt.  When  the  engine  and  boiler  are  sold 
together,  steam,  exhaust  and  feeder  water  pipes, 
beater  and  feed  water  injector  are  included. 


ENGINES  FOR  WARSHIPS. 


the  steam  was  re-heated  and  dried  on  its  way  from 
the  high  to  the  low  pressure  cylinder.  Trials  were 
made  with  both  ships  in  1870  and  1871.  At  10  knots 
the  Briton  gave  as  the  best  results  a  horse  power 
for  1-35  lb.  of  coal.  The  indicated  horse  power  was 
in  both  cases  about  2,n00  horses,  the  revolutions 
99  7  for  ttie  jTewcf/os,  and  92-6  for  the  Briton.  Mr. 
Campbell  not  unnaturally  asks  if  any  modern  triple- 
expansion  (ugines  for  a  ship  of  war  give  as  good 
res-ulr. :  t  anv  .•■peed,  and  we  think  the  answer  must 
be  in  the  regative. 

We  now  come  to  debateable  gTound.  Mr.  Camp- 
bell holds  lha',  in  the  usual  practice  of  admitting 
steam  for  gth  or  pU  of  the  stroke  in  the  stroke  in 
the  high  pressure  cylinder  is  wrong,  and  would  cut 
ofi  at  an  earlier  point,  and  make  the  high-pressure 
cylinder  larger  in  proportion  to  the  other  two  than 
is  now  the  practice,  as  in  this  way  there  would  be 
less  "gap"  in  the  diagrams,  and  a  better  econom- 
ical result.  We  hold,  .'-ays  the  Engineer,  that  Mr. 
Campbell  is  mistaken,  and  that  the  existing  prac- 
tice, being  the  "survival  of  the  fittest,"  is  really  the 
besit.  Mr.  Campbell  is,  however,  not  singular  in  re- 
garding gap  representing  loss.  The  idea  originates 
in  the  practice  of  constructing  a  theoretical  expan- 
sion curve,  calculating  its  area,  and  comparing  it 
with  the  area  of  the  actual  diagrams.    There  are 


among  engineers  as  to  how  diagrams  should  be 
placed,  and  Mr.  Campbell  himself,  after  first  giving 
Mr.  Schoheyder's  method,  gives  another  of  his  own 
in  which  the  expansion  and  compression  curves,  in 
stead  of  seeming  to  be  continuous,  are  considerably 
stepped,  and  explains  this  because  it  "has  the  ad- 
vantage of  preventing  the  mistake  so  often  made  of 
thinking  that  the  three  cylinders  have  one  and  the 
same  continuous  theoretical  expansion  curve."  We 
congratulate  Mr.  Campbell  on  this  statement.  The 
mistake  is  one  of  every  day  occurrence.  The  truth 
is,  of  course,  that  we  have  in  the  triple-expansion 
engine  three  distinct  steam  engines,  working  under 
very  different  conditions.  The  first  may  be  regard- 
ed as  having  during  admission  an  unlimited  sup- 
ply of  steam.  The  other  two  are  placed,  the  mo- 
ment admission  begins,  in  the  condition  of  an  en- 
gine with  very  large  clearance,  and  no  steam  avail- 
able for  the  performance  of  work  but  that  which 
fills  the  clearance  space.  It  would  be  as  rational  to 
take  two  diagrams,  one  from  a  non-condensing  en- 
gine working  in  Birmingham,  and  another  from  a 
condensing  engine  working  in  Manchester,  and 
piecing  them  together  on  a  theoretical  diagram, 
proceed  to  deduce  their  efficiencies.  If  it  was  cer- 
tain that  the  volume  filled  by  the  steam  at  any  mo- 
ment was  fixed  by  the  position  of  the  pistons,  and 


Now  that  TJncle  Sam  is  building  up  his  navy,  it  is 
of  great  interest  to  know  what  the  "queen  of  the 
ocean"  has  to  say  concerning  the  steam  engines 
desirable  for  ships  of  war. 

On  the  21st  ultimo,  Mr.  J.  Jennings  Campbell  read 
a  paper  on  "Engines  for  Ships  of  War"  before  the 
North  East  Coast  Institution  of  Engineers  and 
Shipbuilders,  England,  on  which  Invention  com- 
ments as  follows: 

To  certain  propositions  and  state- 
ments made  by  Mr.  Campbell  excep- 
tion may  be  taken,  but  his  paper  was 
none  the  worse  for  this.  In  his  own 
words,  "Its  chief  object  was  to  produce 
discussion  rather  tban  simply  to  air 
his  own  crotchets,"  and  this,  we  take  it, 
manifests  appreciation  of  what  the  pri- 
mary characteristic  of  a  paper  should 
be.  Mr.  Campbell  thinks  that  the  en- 
gines of  war  steamers  are  placed  at  a 
great  disadvantage  as  compared  with 
those  of  other  ships,  in  that  they  have 
to  work  not  at  that  pressure  which 
gives  the  best  economical  results,  but 
now  at  a  very  high,  now  at  a  very  low 
pressure,  and  he  que.stions  if  under 
such  conditions  triple-expansion  are 
better  than  compound  engines.  The 
work  done  in  the  low-pressure  cylinder 
at  such  a  speed  as  8  or  10  knots  in  a 
vessel  capable  of  attaining  19  or  20 
knots  when  hard  driven,  is  little  or  nothing, 
and  the  loss  by  cylinder  condensation  becomes 
relatively  enormous.  But  in  practice  war  ships 
do  very  little  steaming  at  high  speed,  and  the 
consequence  is  that  their  engines  are  waste- 
ful of  fuel.  "It  will  easily  be  seen,  then,  that 
the  great  variations  of  power  required,  make  it  not 
only  impossible  to  obtain  equal  economy  at  all 
speeds,  but  may  render  it  most  difficult  to  get 
real  economy  at  any  one  speed,  and  at  the  same 
time,  a  reasonable  measure  of  economy  at  the 
others."  He  draws  an  instructive  comparison  be- 
tween the  performance  of  modern  triple  and  the 
now  old-fashioned  compound  engines,  citing  two 
vessels,  the  Briton  and  the  Tenedos,  as  examples. 
The /?ri<on  had  .57  in.  and  100  in.  cylinders,  with  2 
It.  '.)  in.  stroke;  and  the  yene<Zo«  57  in.  and  90  in, 
cylinders,  with  2  ft.  C  In.  stroke.  The  cylinders 
were  jacketted  in  both  cases,  and  in  the  Tenedon 
there  was  also  an  arrangement  for  admitting  steam 
inside  the  pistons.  Both  engines  were  of  the  return 
connecting  rod  type;  the  Briton'H  being  horizontal 
and  the  Tenedon's  slightly  inclined  from  the  hori- 
zontal. The  heating  surface  in  the  Tenedos  was 
5,7H4  square  feet;  that  of  the  Briton  was  not  pub- 
lished, but  it  is  believed  to  have  been  about  the 
same.  The  ve.ssels  were  practically  sisters  ships. 
The  engines  of  the  Briton  were  fitted  with  Cowper's 
"Jjotj'Ot; '  that  is  to  say,  an  arrangement  by  which 
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several  examples  of  this  method  given  in  the  paper, 
and  we  find  such  deductions  as  "efficiency  of  steam 
in  high-pressure  cylinders,  82  per  cent.;  ditto  in  in- 
termediate cylinder,  73  per  cent.,"  in  one  case; 
while  in  another  case  all  the  diagrams  are  placed 
on  the  theoretical  diagiam,  and  we  are  told  that  the 
actual  efficiency  is  G.49  per  cent.  Nothing  can 
more  fully  exemplify  the  misleading  nature  of  this 
method  of  deducing  efficiencies  than  Mr.  Camp- 
bell's assumption  that  the  loss  of  efficiency  is 
wholly  due  to  faulty  cylinder  ratios.  The  truth  is 
that  diagrams  cannot  properly  be  pieced  together 
at  all;  and  that  although  the  gap  represents  loss  of 
pressure,  inasmuch  as  that  loss  of  pressure  is  not 
due  to  the  performance  of  work,  and  is  attended  by 
an  increase  in  volume,  it  does  not  necessarily  rep- 
re.seut  any  loss  of  efficiency  at  all.  It  is  easy  to  see 
that  if  Mr.  Cami)bell  were  right,  Woolf  engines,  in 
which  the  steam  passes  directly  from  one  cylinder 
to  the  other,  should  be  far  more  economical  than 
receiver  engines.  We  have  in  our  possession  dia- 
grams from  Woolf  engines  which  piece  so  admira- 
bly that  there  is  practically  no  gap,  but  the  engines 
from  which  they  were  taken  were  not  particularly 
economical.  Gap  is,  however,  very  often  due  to 
cylinder  condensation,  and  then  it  represents  dead 
loss;  l;ut  the  amount  of  condensation  bears  only  an 
indinsct  relation  to  the  ratios  of  the  cylinders.  It 
is  very  well  known  that  there  is  no  agreement 


by  that  alone,  then  it  might  be  possible  to  piece  di- 
agrams; but  this  is  not  possible,  because  the  clear- 
ance spaces  and  receivers  come  into  play.  Thus, 
for  example,  the  moment  the  exhaust  port  of  the 
high  pressure  cylinder  opens  there  is  a  great  drop 
in  the  pressure,  not  due  to  the  motion  of  the  inter- 
mediate piston,  but  to  the  fact  that  the  receiver  is 
at  that  moment,  so  to  speak,  nearly  empty.  This 
causes  a  gap  and  a  fall  in  pressure,  but  as  we  have 
said,  it  represents  an  increase  of  volume  obtained 
without  the  performance  of  work,  and  it  does  not 
necessarily  involve  any  sacrifice  of  efficiency.  The 
proper  method  of  calculating  efficiency  consists  in 
preparing  from  the  available  data  a  separate  theor- 
etical diagram  for  each  cylinder,  and  comparing 
the  indicator  diagram  with  it.  In  a  recent  impres- 
sion Mr.  Mudd  pointed  out  the  important  part  that 
cushion  steam  iilays  in  this  kind  of  calculation,  and 
this  very  thing  may  be,  and  very  often  is,  entirely 
overlooked  in  putting  cards  together. 

Mr.  Campbell  considers  at  some  length  the  reme- 
dy for  the  evil  wrought  by  the  large  quantity  of 
water  invariably  i^resent  in  the  high -pressure  cyl- 
inders of  triple-expansion  engines,  and  ho  suggests 
superheating  by  throttling.  Ho  takes  an  erroneous 
vi(  w  of  Rankine's  celebrated  dictum,  and  assumes 
that  if  we  let  down  pressure  by  throttling,  the  whole 
difference  in  temperature  between  that  of  the  steam 
before  and  after  the  process  will  reappear  as  super- 
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lieat.  This  implies  that  the  steam  will  be  as  hot 
after  it  has  passed  the  throttle  valve  as  before.  But 
this  IS  not  what  Eankine  said.  He  stated  that  the 
sum  of  the  lateut  aud  sensible  heat  of  steam  at  any 
pressure  p,  greater  than  any  other  pressure  p,  was 
also  .greater  by  a  small  amount,  and  that  if  the  steam 
at  the  pressure  p  was  allowed  to  fall,  no  work  being 
done,  to  the  pressure  p„  this  small  excess  of  heat 
would  serve  to  superheat  the  steam  slightly.  There 
can  be  no  question,  however,  but  that  an  economic 
advantage  may  be  derived  from  throttling,  but  it  is 
probably  mainly  due  to  the  circumstance  that  a 
proportion  of  prjmlng,  or  rather  suspended  water 
in  the  steam  pipe  is  evaporated  at  the  moment  the 
pressure  falls,  and  in  this  way  the  steam  is  dried 
before  it  reaches  the  cylinder.  Mr.  Campbell,  how- 
ever, does  not  confine  himself  to  superheating  by 
throttling,  but  advocates  the  use  of  tubular  super- 
heaters of  copper  in  the  boiler  uptakes.  His  sug- 
gestions on  this  point  are  simple  aud  moderate. 

After  all  has  been  done,  however,  in  this  way  to 
promote  economy,  the  fact  remains  that  the  engines 
of  war  ships  are  a  great  deal  too  large  for  the  power 
they  are  normally  called  on  to  exert,  and  he  pro- 
ceeds to  consider  possible  remedies  for  these  adverse 
conditions.    The  first  consists  in  working  only  one 
engine,  permitting  the  disconnected  screw  of  the 
other  to  drag.    This  he  rejects,  for  obvious  reasons. 
The  second  method  involves  the  use  of  four  sets  of 
machinery  instead  of  two— only  two  to  be  worked 
at  low  powers— as  in  the  Lepanto,  which  enormous- 
ly increases  the  expense  and  complication.  A  third 
plan  is  to  use  three  screws,  as  in  the  U.  S.  Cruiser 
No.  12,  and  run  one,  two  or  three  screws,  according 
to  the  power  needed.     This  is  not  a  commendable 
method.    That  which  seems  on  the  whole  best 
"consists  of  fitting  ordinary  twin-screw  triple  ex- 
pansion engines,  but  with  the  low-pressure  cylin- 
der  placed  forward,  and  with  a  disconnecting 
coupling  between  its  crank  and  those  of  the  other 
two  cylinders.     With  this  arrangement  it  becomes 
possible  to  work  the  engines  with  triple-expansion 
at  the  higher  powers,  and  as  double-expansion  com- 
pound engines  at  lower  powers.  Of  course  it  is  nec- 
essary to  have  the  exhaust  pipes  of  the  intermedi- 
ate-pressure and  low-pressure  cylinders  so  arranged 
and  fitted  with  valves  that  the  former  can  exhaust 
direct  into  the  condenser,  and  the  latter  be  shut  off 
both  from  the  condenser  and  the  intermediate- 
pressure  cylinder.     By  this  method  we  not  only 
have  engines  of,  say,  half  the  low-pressure  cylinder 
capacity  for  cruising  speeds,  but  also  capable  of 
working  at  lower  pressures  than  could  be  satisfac- 
torily employed  when  working  triple-expansion. 
The  only  trouble  with  this  type  of  machinery  would 
be  the  wearing  down  of  the  after  portion  of  the 
shafting  when  the  forward  cylinder  was  disconnect- 
ed; as  in  the  case  of  double  engines  to  each  screw 
shaft.    There  seems  little  doubt,  however,  that  this 
difficulty  could  be  overcome  by  a  suitably  designed 
coupling."     There  is  another  method  which  he 
does  not  mention,  which  seems  to  us  to  be  the  sim- 
plest, if  not  the  best.     It  consists  in  reducing  the 
pressure,  by  wiredrawing  or  otherwise,  and  taking 
steam  direct  into  the  intermediate  cylinder,  which, 
with  the  low-pressure  cylinder,  works  as  a  com- 
pound engine.    The  high-pressure  cylinder  is  fitted 
with  a  large  air-valve  on  the  valve  chest,  and  an- 
other on  the  exhaust,  and  the  high-pressure  piston 
by  its  motion  simply  inhales  and  expels  air.  The 
waste  of  power  would  be  very  small.     The  advan- 
tages are  that  the  wear  and  tear  would  remain  un- 
affected.   No  special  coupling  would  be  required, 
and  the  only  addition  to  the  engine  would  be  three 
valves,  one  to  admit  air,  and  two  others,  which 
might  be  combined,  to  permit  air  to  exhaust  and  to 
prevent  the  escape  of  steam  from  the  intermediate 
pressure  valve  chest. 

The  paper  concludes  with  a  consideration  of  va- 
rious types  of  engine  frame,  the  author  preferring 
cast  iron  of  really  first-rate  quality  to  steel  or 
wrought  iron  pillar  frames.  It  seems  str  nge  that 
no  one  has  suggested  the  use  of  wrought  iron  or 
steel  plate  frames,  bailt  up  into  box  girders  for 
large  engines.  In  the  present  day  there  would  be 
little  difficulty  in  welding  such  frames  up,  but  they 
could  be  put  together  with  rivets.  The  success 
which  has  attended  the  use  of  them  in  steam  ham- 
mers, under  peculiarly  trying  conditions,  leads  us  to 
think  that  they  would  be  found  satisfactory  in 
marine  engine  practice. 


MECHANICS   MADE  EASY. 

By  Pbof.  F.  a.  Smith. 

iConlinued.) 

A  body  is  said  to  be  in  uniform  motion  when  it 
travels  through  equal  spaces  in  equal  times.  This 
would  be  the  motion  of  every  body  if  an  impulsive 
force  set  it  in  motion  as  it  would  then  by  virtue  of 
its  Inertia  continue  moving  in  a  straight  line  with 
uniform  velocity  forever,  if  there  were  no  opposing 
force.    But  as  every  moving  body  meets  with  re- 
sistance, such  as  gravity,  friction,  etc.,  it  must 
soon  come  to  a  stop  unless  acted  upon  by  continu- 
ous force.    A  continuous  force  produces  uniform 
motion  when  it  is  exactly  equal  to  the  resistance. 
So  a  train  will  move  uniformly  if  the  power  exerted 
by  the  locomotive  exactly  balances  the  friction  and 
resistance  of  the  air.   The  earth  also  revolves  on  its 
axis  in  uniform  motion  and  this  motion  has  been 
made  the  standard  whereby  we  measure  time;  by 
dividing  the  time  of  one  revolution  in  46,400  parts 
called  seconds,  which  is  considered  the  unit  of 
time  and  also  the  common  standard  for  velocities  of 
all  other  moving  bodies.   If  a  constant  force  acts 
upon  a  body  the  resulting  motion  will  be  varied 
and  is  either  accelerated  when  the  space  traveled 
in  each  succession  becomes  larger,  or  retarded  when 
the  space  becomes  smaller  each  second.   If  a  con- 
stant force  is  acting  alone  upon  a  body  the  result- 
ing motion  is  always  uniformly  accelerated.    A  fall- 
ing body  is  a  good  illustration  of  such  motion.  The 
falling,  as  we  know,  is  caused  by  the  attractive 
force  of  the  earth  which  is  a  constant  force  making 
the  motion  of  the  falling  body  uniformly  acceler- 
ated.   The  momentum  of  a  body  is  equal  to  the 
product  of  its  weight  into  its  velocity;  if  for  in- 
stance, an  engine  weighing  50  tons  has  a  velocity  of 
44  feet  per  second  (30  miles  per  hour)  then  its  mo- 
mentum would  be  44X50=2,200  tons  or  440,000  lbs, 
which  means  that  its  momentum  is  equal  to  a  mass 
weighing  440,000  lbs.,  moving  one  foot  per  second. 
This  explains  that  the  momentum  of  a  moving  body 
depends  on  two  things,  namely  the  velocity  and  the 
weight,  and  accounts  for  the  fact  why  collisions  of 
heavy  trains  are  so  destructive  even  though  they 
are  moving  slow.    Laws  of  motion  have  been  deter- 
mined by  the  eminent  scientist  Newton  and  may  be 
expressed  as  follows: 

1.  Every  body  continues  in  a  state  of  rest  or  of 
uniform  motion  in  a  straight  line  unless  acted  upon 
by  some  external  force.  This  first  law  has  already 
been  explained  and  is  virtually  the  common  prop- 
erty of  all  bodies  called  inertia. 

2.  Motion,  or  a  change  in  motion  is  proportionate 
to  the  impressing  force  and  is  in  the  direction  of 
the  line  in  which  that  force  acts.  This  law  is  also  a 
self  evident  truth  and  needs  no  further  explana- 
tion. 

3.  Action  and  reaction  are  always  equal  and  are  in 
opposite  direction.  This  law  will  require  some  ex- 
planatory comments.  If  a  ten  pound  weight  is  sus- 
pended from  a  hook,  the  gravity  will  try  and  pull 
the  hook  out  with  a  force  of  ten  pounds;  this  is  the 
action;  but  the  hook  resists  with  an  equal 
force  and  no  motion  results,  this  is  the  reaction. 
When  a  pugilist  strikes  another  his  fist  sustains  as 
great  a  shock  as  it  gives,  but  is  usually  less  sensi- 
tive to  injury  and  pain  than  the  part  on  which  it 
strikes. 

When  a  moving  body  encounters  another,  the  ef- 
fect of  action  and  reaction  are  modified  by  elastic- 
ity and  other  conditions.  Let  us  first  consider  un- 
elastic  bodies,  for  instance  two  balls  of  clay,  one 
weighing  5  lbs.  and  the  other  4  lbs.;  we  will  now 
suppose  the  5  lb.  ball  at  rest  and  the  4  lb.  ball 
striking  it  with  a  velocity  of  10  feet;  the  effect  will 
be  that  both  balls  will  move  with  equal  velocity  in 
the  direction  in  which  the  4  lb.  ball  was  moving  be- 
fore the  collision;  but  the  momentum  of  the  two 
balls  after  collision  must  be  equal  to  the  momen- 
tum of  the  4  lb.  ball  just  before  it  strikes.  This  is 
equal  to  4X10=40,  therefore,  since  the  combined 
weight  of  the  two  balls  is  9  lbs.  their  velocity  after 
the  collision  is  40-f-9=  4.9  feet  per  second. 

If  we  next  suppose  the  two  clay  balls  striking 
each  other  traveling  in  opposite  directions  we  can 
easily  determine  the  result.  Let  the  5  lb.  ball  for 
instance  have  a  velocity  of  6  ft.  and  the  4  lb.  ball  a 
velocity  of  7  ft,  the  momentum  of  the  former  is 
30  and  of  the  latter  28;  hence  when  the  collision 
occurs  the  momentum  of  the  4  ft.  ball  is  annihilated 


by  the  destruction  of  28  momentum  units  of  the  5  lb 
ball  leaving  just  2  as  the  resulting  moment  for  the 

two  balls  in  favor  of  the  5  lb.  ball.    The  result  will 
be  therefore  a  motion  in  the  direction  of  the  5  lb 
ball  and  since  the  momentum  equals  2  the  velocity 
after  collision  equals  2-9  feet. 

We  will  next  consider  elastic  bodies.  In  per- 
fectly elastic  bodies  the  force  of  elasticity  is  ex- 
actly equal  to  the  compression  and  in  such  bodies 
the  effect  of  reaction  is  the  same  as  that  of  action 
In  order  to  illustrate  this  farther  we  will  suppose 
that  we  have  two  ivory  balls  instead  of  clay  balls 
If  now  the  4  lb.  ivory  ball  strikes  the  5  lb.  ball  at 
rest  the  entire  momentum,  which  is  40,  will  be  used 
up  in  compression  the  5  lb.  which  in  turn  requires 
immediately  a  momentum  of  40  and  consequently 
willmove  with  a  velocity  of  40.5=8  ft.  per  second 
m  the  direction  in  which  the  4  lb.  ball  was  travel- 
ing before  collision.  If  these  two  ivory  balls  are 
colliding  traveling  in  opposite  direction,  the  4  lb 
ball  with  a  velocity  of  7  ft.  and  the  5  lb.  ball  with  a 
velocity  of  6  ft.  per  minute,  then  as  before  an  inter- 
change of  the  moments  takes  place,  the  4  lb.  ball 
acquires  the  momentum  of  the  5  lb.  ball  =  to  30 
and  will  therefore  rebound  with  a  velocity  of  30.4 
=  7i  ft.  velocity  while  the  5  lb.  ball  acquires  the 
velocity  of  the  4  lb.  ball  =  28,  and  rebounds  with  a 
velocity  of  28-5=5  3-5  ft.  per  second. 

The  foregoing  illustrates  well  the  mechanical 
effect  of  motion  in  colliding  bodies,  the  first  exam- 
ple showing  non-elastic  bodies  and  the  second  per- 
fect elastic  bodies.  But  since  we  have  neither  per- 
fectly non -elastic  nor  perfectly  elastic  bodies  we 
must  in  considering  them  observe  to  which  class 
they  properly  belong  and  then  either  treat  them  as 
approximately  perfect  elastic. 


PUMP  RULES. 


See  that  your  pump  has  a  full  supply  of  water. 

In  pumping  very  hot  water,  always  arrange  to 
have  a  head  that  will  "flood"  the  pump. 

Never  use  pipes  of  a  smaller  size  than  that  given 
in  the  tables;  if  your  line  of  pipe  is  very  long,  in- 
crease the  diameter  to  provide  for  increased  fric- 
tion, especially  for  the  "suction"  or  supply  pipes. 

Doubling  the  diameter  of  a  pipe  increases  its  ca- 
pacity four  times. 

The  friction  of  liquids  in  pipes  increases  as  the 
square  of  the  velocity. 

Avoid  turns,  angles,  using  as  few  as  is  possible, 
run  all  lines  of  pipe  in  a  direct  line,  when  possible'. 
Bends,  returns  and  angles  increase  friction  more 
than  length  of  pipe. 

To  find  the  pressure  in  pounds  per  square  inch 
of  a  column  of  water,  multiply  the  height  of  the 
column  in  feet  by  .434. 

Each  nominal  horse-power  of  a  boiler,  requires  30 
to  35  pounds  of  feed- water  per  hoar. 

The  ordinary  piston  speed  for  pumps  is  loo  feet 
per  minute. 

To  find  quantity  of  water  raised  in  one  minute 
piston  speed  being  100  feet  per  minute;  square  the 
diameter  of  water  cylinder  in  inches,  and  multiply 
by  4.  Example— C&T£>B.Qily  of  a  five-inch  cylinder 
wanted.  Square  of  diameter  is  25,  multiply  by  4, 
gives  100,  which  is  gallons  per  minute  (approxi- 
mately). 

To  find  horse-power  necessary  to  elevate  water  to 
a  given  height,  multiply  the  total  weight  of  column 
in  pounds  by  the  velocity  per  minute  in  feet,  divide 
the  product  by  33,0U0;  allow  25  per  cent  for  friction, 

TheDoctob. 


A   STRANGE  MATERIAL. 


A  prospector  in  Montana  has  found  a  strange 
mineral  that  takes  fire  and  consumes  itself  when  ex- 
posed to  the  air.  When  taken  from  the  ground  it 
has  much  the  appearance  of  Iron  ore  and  is  quite 
as  heavy.  The  first  that  was  taken  out  was  piled  up 
near  the  shaft  one  evening  and  the  next  morning 
was  found  to  be  smoking,  it  continued  to  grow 
hotter  until  it  arrived  at  almost  a  white  heat,  re- 
maining in  that  condition  several  days,  after  which 
it  gradually  cooled  off.  it  was  then  found  to  be  but 
half  its  first  weight,  and  resembled  much  the  frag- 
ments of  meteors  that  are  found  on  the  surface. 


The  temperature  of  man  is  98i  degrees,  that  of 
fish  77  degrees. 


December  2G,  1891. 
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THE  J.    R  WEBBER    MOULDING  FACTORY. 


The  Laclede  Council,  A.  O.  of  S.  E.,  No.  1,  St. 
Louis,  Mo,  prides  itself  in  having  its  men  holding 
the  best  positions  in  that  city.  The  J.  E.  Webber 
moulding  factory  stands  second  to  none  in  the 
whole  -world,  in  the  moulding  business;  and  the  ac- 
companying illustration  conveys  a  better  idea  than 
any  -words  can  give  of  the  magnitude  of  this  famous 
factory.  It  is  one  of  St.  Louis'  leading  business 
houses.  And  the  corresponding  engineer  of  La- 
clede Council,  Bro.  J.  W.  Wood,  is  the  chief  engi- 
neer of  this  great  factory. 

The  J.  K.  Webber  Moulding  Co.,  sajs  Bro.  Eben 
B.  Hill,  who  has  sent  us  the  information  herein 
setforth,  can  show  a  record  hard  to  beat.  The 
president,  Mr.  J.  E.  Webber,  was  for  elcv*  n  years  a 
member  of  the  Scarritt  Furniture  uo.,  and  had 
charge  of  manufacturing  and  wholesale  depart- 
ments. At  that  time  the  wholesale  furniture  deal- 
ers handled  mouldings,  etc.,  and  Mr.  Webber's  suc- 
cess attracted  the  attention  of  a  large  moulding 
factory,  and  he  was  Induced  to  make  a  change,  and 
he  went  into  the  moulding  bu  iness.  He  became 
connected  with  the  moulding  factory,  but  did  not 
remain  there  long.  He  withdrew  in  order  to  start 
a  business  of  his  own. 
It  was  in  1882  that  Mr.  Webber  started  "on  his 


own  hook,"  commencing  In  a  small  way.  But  by 
the  end  of  two  years  his  business  had  outgrown  his 
quarters;  and  being  compelled  to  have  more  room, 
he  lea-sed  a  large  building  (00x150  ft.)  at  the  comer 
of  Broadway  and  Chamber  street,  St.  Louis. 

In  1889  Mr.  Webber  prganized  a  stock  company, 
with  a  capital  stock  of  $25,000,  to  take  control  of 
his  rapidly  increasing  business.  And  the  business 
went  on  increasing  so  immensely  that  they  were 
obliged  to  look  for  larger  premises,  and  they  de- 
cided to  buy  a  lot  and  build  a  factory  of  their  own. 

In  April  last,  the  company  secured  the  elegant 
•lot,  comer  of  Twenty-first  street  and  Cass  avenue, 
and  at  once  proceeded  to  erect  the  large  factory 
(shown  in  the  accompanying  cut),  which  is  acknow- 
ledged to  be  one  of  the  most  complete  in  the  coun- 
try. The  buildings  have  a  frontage  of  125  feet  on 
Cass  avenue.  The  front  building  is  four  stories 
high.  The  offices  are  on  the  first  floor  of  this  build- 
ing, an  well  as  the  sample  room  and  shipping  de- 
partment. The  second  fioor  is  used  entirely  as  a 
stock  room,  and  the  third  floor  is  occupied  by 
compo  moulding. 

The  gilding  department  is  on  the  top  (that  is  the 
fourth)  floor,  and  there  the  goods  receive  their  fin- 
ishing touches.  A  fine  elevator  runs  from  top  to 
bottom  of  the  factory,  and  the  building  is  heated 
with  steam,  and  lighted  throughout  with  elec- 
tricity. 

The  front  and  rear  bttlldings  are  separated  by  an 


alley- way  18  feet  wide,  and  connected  by  bridges  on 
each  floor. 

On  the  first  floor,  in  the  rear  building,  are  the 
moulding  machines,  saws,  etc.  There  the  mould- 
ing is  first  cut  out  of  the  rough  lumber.  On  the 
upper  floors  the  mouldings  are  prepared  for  the 
finish,  and  there  the  frame  sawing  is  done,  etc. 

Adjoining  the  mill  building  is  the  boiler  and 
engine  room,  which  is  25x42  feet.  The  power  plant 
there  consists  of  a  boiler,  made  by  Eohm  Bros., 
48"x22'  with  12  6"  flues,  having  a  working  pressure 
of  10(1  lbs.,  together  with  a  Buckeye  engine  10"xl4" 
which  makes  245  revolutions  per  minute,  as  well  as 
a  Lnidiaw  &  Dunn  Co.'s  duplex  pump,  and  a  Still- 
well  &  Bierce  Co.'s  heater. 

Mr.  J.  W.  Wrod,  corresponding  engineer  of  the 
Laclede  ronncil,  A.  O.  of  S.  E.,  is  the  chief  engi- 
neer, as  already  staled,  and  he  is  proud  of  his  posi. 
ti  )ii  and  performs  his  duties  most  creditably.  In 
another  column  we  give  his  picture  and  his  "ped- 
igree." 

The  Webber  comj  any  place  full  confidence  in 
the  ability  and  fidelity  of  Engineer  Wood.  They 
sought  his  ad  vice  concerning  the  whole  plant,  and 
nothing  was  done  in  the  engineers'  department 
without  consulting  him.  The  purchasing  of  ma- 
chinery, and  the  placing  and  setting  up  was  all 
done  subject  to  his  approval  and  directions.  Con- 


had  to  wait  two  years  before  he  could  enter  the 
high  school  in  Philadelphia,  because  he  was  too 
young.  He  was  a  i^rofessor  of  chemistry  before  he 
was  23  years  old.  When  he  was  11  years  old  he  be- 
gan experiments  with  Leyden  jars,  and  continued 
experiments  in  electricity  uninterruptedly  until  he 
was  13  years  old.  He  lived  in  Philadelphia,  and 
when  he'd  try  his  'prentice  hand  on  his  first  dyna- 
mos he  used  to  travel  into  the  woods  away  from 
home  to  strip  the  elderberry  bushes,  and  get  the 
pitch  to  make  insulating  material  with. 

When  he'd  be  short  of  this  he'd  get  from  the 
neighbors  the  silver  foil  from  tobacco  and  use  that. 
He  ought  to  be  worth  hundreds  of  thousands  of 
dollars  to-day,  but  he  is  comparatively  poor,  and  he 
devotes  his  energies  to  the  supervision  of  the  tech- 
nical electrical  works  of  the  company  exclusively. 
Professor  Houston,  the  man  whose  name  is  coupled 
with  his  in  the  title  of  the  company,  is  not  directly 
connected  with  the  concern,  but  is  a  plodding  pro- 
fessor oi  physics  in  Philadelphia. — St.  Louis  Olobe- 
Democrat. 


THE  CHAMPION  FLUE  SCRAPER. 

The  cut  in  this  column  is  that  of  the  "Champion" 
flue  scraper,  placed  on  the  market  by  Mr.  V.  Ead- 
spinner,  of  Peoria,  111.  Mr.  E.  L.  Lukens  is  the  gen- 
eral sales  agent,  with  offices  at  53  south  Jefferson 
street,  Chicago,  where  the  scraper  itself  may  be 
seen. 


sequently  everything  runs  very  smoothly  and  with- 
out a  hitch.  He  has  adopted  the  Jenkin's  globe 
and  angle  valves;  and  he  uses  his  exhaust  steam  for 
heating  the  building.  All  the  refuse  from  the 
moulding  machines  are  blown  into  the  shaving 
house  adjoining  the  boiler  room  by  a  shaving 
blower. 

When  anything  was  needed  he  always  consulted 
the  advertisements  in  The  Ameeican  Engineer, 
and  has  found  all  purchased  therefrom  first-class. 


A  MASTER  OF  ELECTRICITY. 


Anybody  who  has  heard  much  about  the  work  of 
Professor  Elihu  Thomson,  the  man  who  e  name  is 
in  the  title  of  the  great  electric  company,  and  whose 
brain  has  worked  out  the  mechanical  ideas  that 
have  made  the  company  tremendously  rich  aLd 
famous  in  the  last  decade,  is  very  much  surprised 
usually  when  he  meets  the  little  professor. 

The  man  of  genius  is  only  about  5  feet  4  inches 
high,  or  perhaps  a  little  taller.  His  figure  is  even 
boyishly  slight,  and  his  face  is  very  much  younger 
in  appearance  than  that  of  almost  any  man  with  a 
mustache  in  the  senior  class  at  Harvard  University. 
His  no  account  brown  mustache  gives  him  an  older 
look,  but  if  it  were  not  for  that  he  would  be  start- 
lingly  youthful  looking.  As  it  is,  he  Is  a  few  years 
short  of  forty. 

He  was  always  famed  for  bis  precocity,  and  ho 


It  is  claimed  that  the  "Champion"  will  cut  and 
remove  all  hard  scale  or  crustation  formed  in  the 
flues  of  a  tubular  boiler;  and  that  it  is  the  only 
scraper  that  will  remove  scale  formed  in  water  flue 
boilers,  such  as  Heine,  Babcock,  Zell  or  Eoot.  It 
will  perform  the  same  work  in  locomotive  or  trac- 
tion engines. 


The  Champion  Flue  Scraper. 

It  is  also  maintained  that  25  per  cent  will  be  sav- 
ed in  fuel,  as  well  as  time  and  cost  of  repairing 
flues,  by  using  the  "Champion"  Scraper,  and  that 
by  its  proper  use  the  flues  will  last  as  long  as  the 
shell  of  the  boiler.  And  finally  it  is  said  that  the 
scraper  itself  will  last  twice  as  long  as  any  other 
cleaner,  while  doing  better  work. 

This  scraper  is  in  use  by  the  United  States  gov- 
ernment. And  we  notice  that  the  highest  premium 
was  awarded  to  the  Champion  Flue  Scraper  by  the 
Centennial  Exposition  of  the  Ohio  Valley  and  Cen- 
tral states,  atCincinati,  in  1888. 


The  London  Times  has  completed  the  publication 
of  a  series  of  four  articles,  aggregating  nine  col- 
umns about  the  Exposition,  from  the  pen  of  Joel 
Cook,  of  Philadelphia,  who  is  the  chief  representa- 
tive of  the  "Thunderer"  in  the  United  States.  Mr. 
Cook  visited  Chicago  a  short  time  ago  and  informed 
himself  thoroughly  upon  Exposition  matters.  His 
first  article,  which  is  replete  with  statistics,  is  de- 
voted almost  wholly  to  Chicago  as  a  city,  and  is  a 
glowing  account  of  its  wonderful  history  and  its 
achievements  and  attractions.  The  second  treats 
of  the  plan  and  scope  of  the  Exposition,  including 
data  and  descriptions  of  the  buildings.  The  third 
represents  the  present  condition  of  the  enterprise 
as  to  work  of  construction,  etc.,  and  contains  also 
at  some  length  the  favorable  conclusions  drawn  by 
Sir  Henry  Wood,  the  British  commissioner  who 
recently  visited  Chicago  in  the  interest  of  his  coun- 
try's participation  in  the  Fair.  The  fourth  and  con- 
cluding article  treats  of  the  railway  journey  to  Chi- 
cago from  New  York  and  other  Atlantic  ports,  rep- 
resenting that  it  is  a  delighttul  trip  and  that  it  will 
interest  the  foreign  visitors  scarcely  less  than  will 
Chicago  and  the  Exposition  itself.  Altogether  Mr. 
Cook's  articles  are  exceedingly  favorable  to  the  Ex- 
position and  appearing  as  they  do  in  such  an  in- 
fluential paper,  will  unquestionably  do  it  an  im- 
mense amount  of  good,  not  only  in  London  and 
throughout  Englaud,  but  in  all  parts  of  Europe  and 
in  the  many  British  colonies  all  over  the  world. 
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Christmas  lias  arrived  once  more,  being  the 
twelfth  since  The  American  Engineer  commenced 
its  career.  We  heartily  wish  all  our  friends  a  Merry 
Christmas.    A  year  rolls  by  in  "no  time."    But  the 
index,  presented  herewith,  to  the  22nd  volume 
(which  closes  with  this  issue)  shows  that  we  have 
"redeemed  the  time"  as  it  flies,  and  that  our  editor- 
ial mill  has  been  grinding  incessantly.    We  have 
reasons  for  believing  that  our  labors  have  not  been 
in  vain.    Those  who  have  read  our  columns  from 
week  to  week,  have  been  kept  posted  concerning 
improvements  in  engines  and  boilers,  and  new  de- 
vices in  steam  appliances,  as  well  as  in  electrical 
science.    It  is  gratifying  to  know  that  our  work  is 
appreciated,  and  bears  fruit  in  the  edification  of 
our  numerous  readers,  whose  numbers  have  in- 
creased considerably  during  the  past  ten  weeks. 
Our  advertising  columns  are  also  in  increased  de- 
mand, and  we  believe  that  the  new  attractive  ad- 
vertisements in  this  and  recent  issues  are  only  an 
earnest  of  a  large  volume  of  business  which  is  com- 
ing our  way,  as  a  result  of  the  new  life  that  is  being 
infused  into  this  well-known  journal.    For  some 
years  past  it  has  maintained  the  even  tenor  of  its 
ways  without  much  effort.  But  from  this  time  forth 
The  American  Engineer  is  to  run  in  the  front 
rank  of  professional  journalism,  and  has  for  its 
chief  aim  the  elevation  of  the  steam  engineering 
profession  and  allied  industries.    We  return  thanks 
to  our  correspondents    and    contributors.  And 
again  we  wish  one  and  all  a  Merry  Christmas. 


The  profession  most  nearly  related  to  that  of 
steam  engineers  is  the  working  steam  fitters'  occu- 
pation. Strictly  speaking,  the  engineer  should  pro- 
duce the  steam,  and  it  is  the  steam  fitters'  place  to 
fix  up  all  the  steam  pipes  and  make  all  the  necessa- 
ry connections. 

Too  often  the  engineer  is  called  upon  to  be  steam 
fitter  as  well.  Where  the  steam  plants  are  small, 
the  engineer  may  be  steam  fitter  also;  but  where 
the  engines  and  boilers  demand  an  engineer's  whole 
attention,  he  should  be  relieved  from  work  that  may 
distract  his  thoughts. 

The  professional  steam  fitter's  avocation  calls  for 
special  studies,  and  his  own  particular  work  is 
enough  for  him  to  attend  to,  if  he  is  to  do  his  work 
in  a  thorough  and  efiicient  manner.  A  Jack  of  all 
trades  is  a  master  of  none,  is  a  true  saying,  and 
worthy  of  consideration  in  this  connection.  If  an 
engineer  attends  to  his  engine  properly  he  cannot 
afford  to  "waste  time"  on  the  steam  fittings  of  the 
establishment,  otherwise  his  mind  may  become  too 
divided  to  do  one  thing  or  the  other  well. 

It  is  a  great  mistake  to  overtax  the  energies  of  an 
engineer,  or  any  other  man.  Senator  Plumb  hat 
just  died  at  Washington,  through  overwork.  And 
many  a  locomotive  engineer  has  been  so  over- 
worked as  to  be  totally  unfit  to  hold  his  responsible 
position. 

For  a  man  to  keep  his  equilibrium  it  is  necessary 
for  him  to  eat  well,  sleep  soundly,  have  a  clear  con- 
science, and  not  have  too  much  to  do.  A  steam 
fitter  is  the  stationary  engineer's  friend;  he  relieves 
the  engineer  from  work  that  does  not  properly  be- 
long to  him.  And  in  this  age  of  sub -division  of 
labor,  the  steam  fitter  supplies  a  "much  felt"  want. 

Owners  of  steam  plants  will  find  it  is  the  truest 
economy  to  have  each  man  fill  his  own  place,  and 
no  more,  and  that  it  will  be  cheapest  in  the  long 
run  to  have  a  steam  fitter  as  well  as  an  engineer, 
instead  of  insisting  that  the  engineer  should  do  the 
work  of  the  two.  Of  course  when  one  plant  is  not 
large  enough  to  take  up  the  entire  time  of  a  steam 
fitter,  two  or  three  (or  more)  establishments  may 
join  together  to  have  a  competent  man  to  attend  to 
the  steam  fitting  department  in  each  house. 


BOILER  EXPLOSIONS. 


A  saw-mill  boiler  exploded  at  Kidgeville,  Ind., 
Dec.  17,  killing  three,  including  the  engineer  (George 
Wise,  aged  35),  and  injuring  four  others.  The  killed 
were  all  badly  mutilated.  A  correspondent  says: 
"Too  much  steam  pressure  on  the  boiler  is  supposed 
to  be  the  cause." 
A  telegram  from  Springfield,  Mo.,  Dec.  19,  says: 
A  boiler  being  used  by  some  stone  contractors 
near  the  new  Baldwin  Theater  on  St.  Louis  street 
exploded  this  morning,  killing  Engineer  Philip  Da- 
vis, Assistant  Engineer  Robert  Baer,  and  fatally 
wounding  George  Crews,  laborer.  The  explosion 
was  caused  by  turning  a  stream  of  cold  water  into 
the  boiler,  which  was  hot  and  almost  empty. 


SCIENTIFIC  PROGRESS  IN  1891. 


Dr.  Robert  Grimshaw,  the  well-known  consulting 
engineer  and  scientific  expert,  of  21  Park  Row,  New 
York  City,  is  preparing  a  record  of  Scientific  Pro- 
gress during  1891,  to  be  published  by  the  Cassell 
Publishing  Co.  Those  who  know  of  anything  spec- 
ially noteworthy  in  scientific  lines  during  the  year 
now  drawing  to  a  close  are  invited  to  send  the  par- 
ticulars to  Dr.  Grimshaw. 


RULE    FOR    OBTAINING    CONTENTS   OF  A 
BARREL   IN  GALLONS. 


Take  diameter  at  bung  then  square  it,  double  it, 
then  add  square  of  head  diameter;  multiply  this 
sum  by  length  of  cask,  and  that  product  by  .2618 
which  will  give  volume  in  cubic  inches;  this,  di- 
vided by  231,  will  give  result  in  gallons. 


New  York  has  been  coaxed  to  unite  with  the  rest 
of  the  United  States— and  the  whole  world— to 
make  the  Columbian  Exposition  a  great  and  suc- 
cessful World's  Fair,  in  1893. 


December  2G,  1891. 


WATER  RAMS  IN  STEAM  PIPES. 


By  Charles  E.  Emery,  Ph.  D.* 

The  bursting  of  a  steam  pipe  in  the  U.  S.  S.  Concord 
has  brought  out  considerable  discussion  as  to  the 
cause  of  the  accident.  The  writer  of  this  article 
says,  in  the  Journal  of  the  American  Society  of  Nav- 
al Engineers,  that  the  principal  cause  of  accidents 
in  the  operation  of  large,  long  steam  pipes  arises 
from  the  presence  of  water. 

If  steam  be  admitted  at  the  top  of  a  vessel  partial- 
ly filled  with  cold  water,  condensation  will  take 
place  until  the  surface  is  somewhat  heated,  and  this, 
in  connection,  with  a  cloud  which  forms  above  the 
surface,  will  retard  rapid  condensation,  so  that  in 
due  time  the  full  steam  pressure  can  be  maintained 
above  water  cold  at  the  bottom.  This  phenomenon 
is  not  an  infrequent  occurrence  in  boilers  in  which 
the  circulation  is  defective.  It  is  therefore  perfectly 
safe  to  heat  up  any  vessel  containing  cold  water,  if 
the  steam  can  be  admitted  from  tlie  top  upon  the 
surface  of  the  water  and  so  maintained.  If,  how- 
ever, steam  be  blown  in  from  below  the  surface  of 
the  water,  a  bubble  will  be  formed,  which  will  in- 
crease in  size  until  its  surface  becomes  sufficiently 
extended  to  condense  the  steam  more  rapidly  than 
it  can  enter,  when  a  partial  vacuum  will  be  created, 
the  bubble  will  collapse,  and  the  water  fiowing  in 
from  all  sides  at  high  velocity  will  meet  with  a  blow 
forming  what  is  called  a  water  ram.  In  blowing  in- 
to a  large  vessel  the.se  explosions  occur  in  the  mid- 
dle of  the  mass,  and  create  simply  a  series  of  sharp 
noises.  If,  however,  steam  be  blown  into  a  large 
inclined  pipe  full  of  water,  it  will  rise  by  difference 
of  gravity  to  the  top  of  the  pipe,  forming  a  bubble, 
as  previously  stated;  and,  when  condensation  takes 
place,  the  water  below  the  bubble  will  rush  up  to 
fill  the  vacuum,  giving  a  blow  directly  against  the 
side  of  the  pipe.  As  the  water  still  further  recedes 
the  bubble  will  get  larger,  and  move  farther  and 
farther  up  the  pipe,  the  blow  each  time  increasing 
in  intensity,  for  the  reason  that  the  steam  has  passed 
a  larger  mass  of  water,  which  is  forced  forward  by 
the  incoming  steam  to  fill  the  vacuum. 

The  maximum  effect  generally  takes  place  at  a 
"dead  end,"  as  it  is  called,  or  where  the  end  of  the 
pipe  is  closed.  Even  if  the  water  does  not  orgin- 
ally  extend  to  the  "dead  end,"  if  the  pipe  near  it  be 
once  filled  with  steam  which  has  bubbled  through 
water  on  its  way  to  that  point,  there  may  be  suffi- 
cient cold  metal  to  condense  it,  so  that  the  collapse 
will  take  place  on  the  same  principle  as  before,  and 
the  whole  mass  of  water  iu  the  pipe  be  driven  by 
the  incoming  current  of  steam  against  the  end,  some- 
times with  tremendous  force,  the  effect  being  to 
cause  leaks,  and  sometimes  rupture  the  pipe  or  break 
out  the  end  connections.  It  is  not  necessary,  either, 
that  the  end  of  the  pipe  be  closed.  In  fact,  under 
certain  conditions,  a  more  forcible  blow  is  struck 
when  the  end  of  the  pipe  is  open,  as,  for  instance, 
when  a  pipe  crowned  upward  is  filled  with  water, 
one  end  being  open  and  the  steam  introduced  at  the 
other.  A  bubble  will  m  due  time  be  formed  at  the 
top  of  the  crown,  when  the  water  will  be  forced  in 
by  atmospheric  pressure  from  one  end  and  by  steam 
pressuie  from  the  other,  and  the  meeting  of  the  two 
columns  frequently  ruptures  the  pipe.  Evidently^ 
too,  the  same  action  can  occur  without  difficulty  in 
a  level  pipe,  but,  as  previously  stated,  cannot  in  a 
pipe  which  descends  away  from  the  entering  steam, 
so  that  the  latter  is  always  above  the  water. 

It  is  evident  from  the  above  that  it  is  always  de- 
sirable in  turning  steam  on  an  inclined  plane  to  in- 
troduce it  from  the  top,  and  let  the  water  out  of  the 
bottom  of  the  slope.  When  this  can  be  done,  any 
workmen  can  be  trusted  to  attend  to  it.  Frequent- 
ly, however,  there  are  undulations  in  the  pipe,  and 
at  times  mains  which  may  contain  water  have  to  be 
heated  by  letting  the  steam  in  the  lower  end,  and 
letting  the  water  out  before  the  steam  is  admitted. 
The  same  thing  can  be  done  with  underground 
pipes,  and  provisions  for  this  should  always  form  a 
part  of  the  plans  when  it  is  known  that  a  pipe  will 
have  to  be  heated  up  in  this  way. 

In  practice,  however,  a  street  system  contains  so 
many  absolutely  necessary  details  that  a  provision 
of  this  kind  will  not  be  originally  provided  for 
and  at  times  it  will  occur  that  a  main  which  it  was 
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expected  to  heat  from  the  top  of  the  slope,  may, 
from  something  being  out  of  order,  necessarily  be 
heated  from  the  other  direction.  Difflculties  also 
occur  in  small  pipes  where  the  extia  labors  and  ex- 
penses required  to  provide  special  drains  for  over- 
coming this  difficulty  would  not  be  warranted,  par- 
ticularly as  another  solution  of  the  difficulty  isavail- 
aole,  even  with  pipes  of  considerable  size. 

If  a  blow-ofi  opening  be  provided  at  one  end  of  a 
main  to  be  filled  with  steam,  even  if  such  blow-off 
be  at  the  higher  end,  any  water  in  the  main  can  be 
driven  out  of  the  blow  pipe,  provided  the  steam 
valve  be  opened  sufficiently  wide  to  keep  the  pres- 
sure continuously  maintained  against  the  water. 
The  explanation  of  this  is  that  if  the  steam  supply 
be  limited  the  water  will  run  back  under  portions 
of  the  steam,  forming  bubbles  whicl>  may  suddenly 
collapse  and  produce  water  rams;  but  if  the  steam 
supply  be  practically  unlimited,  or  at  least  suffi- 
cient, the  steam  will  force  the  column  of  water  back 
along  the  bottom  of  the  pipe,  as  vacuum  formed 
will  be  filled  by  the  steam  driving  back  the  water. 
There  will  be  a  series  of  small  explosions,  which 
will  scarcely  be  heard  and  do  no  harm,  and  the  seeth- 
ing wall  of  water  will  be  continually  forced  forward 
and  finally  out  of  the  pipe. 

Note  the  distinction  in  the  two  methods  of  opera- 
tion necessary  to  suit  the  conditions.  When  the 
steam  is  on  the  top  of  the  water,  it  may  be  turned 
on  as  slowly  as  desired,  and  it  is  better  to  turn  it  on 
.slowly,  as  thereby  the  heavy  castings  are  heated 
slowly,  and  are  not  so  liable  to  bj  strained.  But 
when  steam  must  be  turned  in  the  lower  end  of  a 
descending  pipe  which  may  be  filled  with  water, 
the  valve  must  be  opened  sufficiently  to  establish  a 
definite  current  and  keep  up  the  pressure.  This 
will  not  require  the  valve  to  the  wide  open,  but  the 
result  wi'l  be  substantially  as  though  it  were  open 
Practical  engineers,  who  on  sea  and  land  have  had 
to  do  with  turning  on  steam  in  pipes,  naturally  re- 
coil from  turning  steam  quickly  into  any  pipe,  and 
it  is  very  hard  to  explain  to  them  the  difference.  I 
have  had  to  take  a  party  of  men  of  this  kind,  state 
the  reasons  for  action,  and  in  one  case  I  recollect 
u->ingasauillu8trat.on,that  if  a  farmer  with  a  pitch- 
fork could  get  an  officer  on  the  run,  the  latter  could 
not  draw  his  sword,  turn,  and  defend  himself,  as  he 
would  be  run  through  before  he  came  to  close 
quarters.  The  principle  applies  to  the  water  in  an 
ascending  pipe.  The  column  of  water  once  started' 
the  steam,  if  the  supply  be  made  sufficient,  follows 
it  up  so  closely  and  in  such  volume  that  no  conden- 
sation can  take  place  sufficiently  to  stop  the  onward 
movement. 

The  clearing  of  a  pipe  in  this  way  requires  nerve 
and  judgment,  but  I  have  seen  considerable  cold 
water  driven  up  hill  out  of  a  six -inch  pipe  1400  feet 
long  with  a  difference  of  elevation  at  the  two  ends 
of  fully  twenty  feet,  by  letting  steam  in  the  lower 
end  and  blowing  the  water  out  on  the  street  through 
a  two-inch  blow-off  pipe.  The  blow-off  pipes  are 
made  no  larger  than  this,  even  for  mains  fifteen 
and  sixteen  inches  in  diameter,  but  I  do  uot  consid- 
er that  it  would  be  safe  to  attempt  to  clear  an  as- 
cending main  of  this  size  with  this  size  of  blow-off 
pipe.  All  these  mains  are  more  nearly  level,  have 
blow-offs  at  low  points  near  the  valves,  and  can  be 
blown  off  by  putting  steam  in  at  or  near  the  .sum- 
mit. In  heating  up  an  eleven-inch  pipe,  only  400 
or  500  feet  loDg,  from  the  bottom,  I  have  had  the 
flange  taken  off  the  extreme'  end  in  order  to  give 
water  free  exit  and  prevent  the  possibility  of  a  ram. 


Mr.  Takahira,  Japane.se  Consul-General  in  New 
York,  who  was  specially  commissioned  by  the  Mik- 
ado to  look  into  Exposition  matters,  has  made  a  for- 
mal application  to  Directer-General  Davis,  for  124,- 
100  square  feet  in  the  several  buildings  and  on  the 
Midway  I'laisance  as  follows:  For  an  official  Japa- 
nese building,  40,000  square  feet;  iu  the  Maunfac- 
tnrer's  Building,  %,000;  Agricultural  building,  4,000; 
Fine  Artf,  2,000;  Mines  and  Mining,  7.50;  Forestry, 
35<»;  Bazaars,  42,000.  Mr.  Takahira  was  formerly 
secretary  of  the  Japanese  legation  at  Washington 
and  speaks  Engli.sh  fiuently.  He  says  the  Japanese 
are  greatly  interested  iu  the  Exposition  and  will 
goon  make  a  very  large  appropriation  for  partici- 
pation. 


EsoiNEEKM  are  in  a  state  of  transition  from  the 
nnaatisfactory  past  to  a  better  future. 


OUR  FRIENDS. 

VIII.— J.  W.  Wood. 

Mr.  Editor: — I  enclose  a  photo  and  a  short  bio- 
graphical sketch  of  Bro.  J.  W.  Wood.  He  was  born 
in  St.  Louis,  in  October,  18G0.  Consequently  he  is 
31  years  old.  He  was  educated  in  the  public 
schools,  to  a  limited  extent. 

His  first  '-calling"  was  that  of  a  farmer.  But 
farming  was  not  congenial  to  his  inclinations;  so 
he  returned  to  St.  Louis,  and  drifted  into  the  occu- 
pation of  fireman.  He  fired  for  three  years,  during 
which  time  he  kept  his  weather  eye  open  and  cut 
his  wisdom  teeth.  He  studied  steam  engineering 
and  became  acquainted  with  the  operations  of  the 
engine,  both  by  obseration  and  practice.  The  engi- 
neer left  the  engine  very  much  in  fireman  Wood's 
charge,  and  one  day  the  engineer  forgot  to  put  in 
an  appearance  at  all. 

The  engineer  having  left  the  firm  without  any 
notice, they  called  upon  Bro.  Wood  to  take  his 
his  place.  Before  taking  charge  he  went  before 
the  St.  Louis  inspectors,  passed  his  examination 
successfully,  and  received  his  license.  He  has  been 
with  the  same  firm  ever  since;  that  is  the  J.  R. 
Webber  Moulding  Co. ,  whose  factory  is  illustrated 
on  page  257. 


J.  W.  Wood. 

Bro.  Wood  is  a  total  abstainer,  using  neither  li- 
quor nor  tobacco  in  any  form.  He  is  a  married  man, 
and  he  and  his  wife  are  very  happy  m  the  possess- 
ion of  two  children — a  boy  and  a  girl. 

E.  B.  H. 


BOILER  EXPLOSIONS  IN  ENGLAND. 

A  report  to  the  Secretary  of  the  Board  of  Trade 
on  the  working  of  the  Boiler  Explosions  Acts,  1882 
and  1890,  during  the  year  1890-91,  has  just  been  is- 
sued as  a  parliamentary  paper,  which  is  summarized 
in  Invenlion.  From  this  it  appears  that  during  the 
12  months  ended  June  30  last.,  72  boiler  explosions 
were  reported  to  the  Board  of  Trade,  and  were  dealt 
with  under  the  provisions  of  the  Acts  mentioned. 
By  these  explosions  32  lives  were  lost  and  61  persons 
were  injured.  Under  the  provisions  of  the  Boiler 
Explosions  Act,  1890,  the  oi)eration  of  the  Act  of 
1882  has  been  extended  to  two  classes  of  boilers 
which  had  previou8l3'  been  exempted — namely,  the 
boilers  of  certificated  passenger  steamships  and  boil- 
ers used  in  or  about  coal  and  metalliferous  mines. 
During  the  year  three  of  the  former  and  seven  of 
the  latter  class  were  dealt  with.  In  22  cases  formal 
investigations  were  held.  The  results  of  these  were 
usually  the  censure  of  the  responsible  persons,  who 
were,  in  many  instances,  ordered  to  pay  costs.  In 
18  cases  the  boilers  which  exploded  had  been  in- 
spected either  on  behalf  of  insurance  companies, 
or  by  Llo.yd's,  or  by  the  Board's  surveyors  in  con- 
nection with  the  survey  of  steamships  for  passenger 
certificates.  In  all  but  three  of  these  cases  the  ex. 
plosions  were  duo  to  causes  other  than  defects 
which  periodical  Inspection  should  have  revealed. 


THE  CRUISER  "NEW  YORK. 

The  largest  war  ship  of  the  United  States  navy, 
so  far,  has  been  launched,  and  named  "NeAV  York." 
Her  dimensions,  and  especially  a  description  of  her 
engines  and  boilers,  as  well  as  electrical  equip- 
ments, will  no  doubt  be  read  with  interest. 

Before  she  received  her  name  the  New  York  was 
known  in  the  Navy  Department  as  armored  cruiser 
No.  2,  the  Maine  having  been  No.  1.  Her  construc- 
tion was  authorized  by  the  Naval  Appropriation 
act  approved  Sept.  7,  1888.  Bids  were  advertised 
for  under  date  of  April  8,  1890,  and  a  circular  to 
builders  issued  defining  the  chief  characteristics  of 
the  vessel.  On  June  10,1890,  the  contract  for  the  con- 
struction of  the  vessel  was  awarded  to  the  William 
Cramp  &  Sons  Ship  and  Engine  Building  Company. 
The  contract  provided  for  the  completion  of  the 
vessel  by  January  1,  1893.  The  first  delivery  of 
material  for  her  construction  was  made  on  Sept.  3, 
1890,  and  the  first  keel  plates  were  laid  on  the 
blocks  on  September  30  of  the  same  year.  Fourteen 
months  have  been  consumed  in  the  construction  of 
her  hull. 

The  principale  dimensions  of  the  vessel  follow: 


Length  on  the  water  line   380  ft.  6.5  in. 

Bread th  of  Beam   64  ft.  10  in . 

Mean  draught   23  ft.  3.5  in. 

Displacements    8,1.t0  tons. 

Maximum  speed   20  knots. 

Sustained  sea  speed   18.5  knots 

Complement  (ofticers  and  men)    475. 

Coal  endurance  (total  capacity)  13,0OO  miles. 


Her  cost,  exclusive  of  armor  and  armament,  will 
be  $2,985,000.  If,  during  her  trial  trip,  she  makes 
more  than  the  guaranteed  speed  of  20  knots  for  four 
consecutive  hours,  her  builders  will  receive  a  bonus 
of  $50,000  for  each  quarter  knot  so  made.  The  Cramps 
received  $135,600  for  the  excess  above  the  guaran- 
teed speed  of  the  Philadelphia,  and  $183,124.50  for 
the  excess  of  the  Baltimore,  Yorktown  and  Newark. 
It  is  confidentl.y  expected  by  experts  that  no  small 
bonus  will  be  gained  by  the  Cramps  on  the  New 
York.  The  total  cost  of  the  vessel  will  be  in  the 
neighborhood  of  $3,000,000. 

The  frames  of  her  hull  are  of  steel,  covered  with 
steel  plates.  Her  stem,  stern-posts  and  shaft  struts 
are  immense  pieces  of  cast  steel.  The  rudder  frame 
is  a  combination  of  forged  and  cast  steel,  and  the 
rudder,  complete,  weighs  35,000  pounds.  She  has 
four  complete  steel  decks — upper,  gun,  berth  and 
protective — besides  a  flying  deck  or  bridge,  upon 
which  are  carried  the  boats,  Yellow  pine  flats  are 
laid  over  the  upper  and  gun  decks,  2^  inches  thick, 
and  over  the  berth  deck,  2^  inches  thick. 

She  will  have  no  sail  power,  but  will  be  provided 
with  two  military  masts,  fitted  with  double  fight- 
ing tops  for  machine  guns  and  revolving  cannons. 

Her  fire  board  to  the  upper  deck  is  20  feet,  and 
together  with  her  size,  will  enable  her  to  fight  her 
guns  and  maintain  her  speed  in  the  sea  which 
would  render  smaller  ships  practically  helpless. 

The  New  York  is  now  a  little  overitwo-thirds  com- 
pleted,  but  she  looks  more.  All  of  her  outside  plat- 
ing is  on,  the  superstructure  on  the  upper  deck  is 
in  place,  and  the  decks  are  nearly  all  laid.  Nearly 
all  of  the  bulkheads  are  complete,  and,  in  fact, 
nine-tenths  of  the  metal  work  is  done,  and  most  of 
the  wood  and  other  fittings.  Her  deflective  armor, 
that  is,  the  protective  deck,  is  nearly  finished,  but 
the  side  armor  has  not  yet  been  received.  It  and 
all  of  the  machinery  will  be  put  in  place  after  the 
vessel  is  launched. 

The  four  great  engines  have  been  erected  in  the 
shops,  and  are  to  any  one  not  a  mechanic  a  wonder- 
ful and  attractive  complication  of  huge  steel  frames 
and  rods.  To  an  engineer  they  are  an  artistic  and 
intelligible  embodiment  of  immense  power  and 
force.  The  six  boilers  are  standing  on  the  wharf, 
practically  completed. 

The  vessel  has  twin  screws,  16  feet  in  diameter, 
driven  by  the  four  separate  engines,  of  4,000  horse- 
Xjower  each.  Two  of  these  will  work  the  starboard 
shaft  and  two  the  port  shaft,  and  the.y  are  so  arrang- 
ed that  they  may  bo  disconnected  and  the  vessel 
run  under  half  power. 

The  engines  are  of  the  vertical,  inverted,  direct- 
acting,  triple  expansion,  three  cylinder  type,  and 
arranged  in  four  water  tight  compartments.  The 
cylinder  diameters  for  each  engine  are  32  inches 
for  the  high  pressure,  46  for  the  intermediate  and 
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70  for  the  low  pressure.  The  stroke  is  42  inches. 
The  air  and  circulating  pumps  are  driven  independ- 
ently. 

There  are  four  main  condensers  of  composition 
and  sheet  brass,  each  having  about  5,560  square 
feet  of  cooling  surface,  and  two  auxiliary  conden- 
sers. 

It  is  estimated  that  the  total  collective  indicated 
horse-power  of  propelling,  air  pump  and  circulat- 
ing engines  should  be  16,000  when  the  propelling 
engines  are  running  at  their  maximum  speed,  129 
revolutions  per  minute. 

The  main  battery  of  the  New  York  consists  of  six 
eight-inch  breech-loading  rifles,  35  calibres  in 
length,  which  will  fire  an  ogival  projectile  of  250 
pounds  weight.  The  recent  trials  of  nickle-plate 
armor,  at  the  proving  grounds  on  the  Potomac 
river,  showed  the  terrible  execution  these  projec- 
tiles can  do.  Twelve  four-inch  rapid  tiring  guns 
are  the  powerful  auxiliary  to  the  main  battery. 

In  addition  to  these  there  will  be  mounted  at  ad- 
vantageous points  about  the  decks  and  aloft  four 
six-pounders,  four  three-pounders  and  four  one- 
pounders,  all  rapid  fire  guns,  with  four  37  millim- 
etre revolving  cannon  and  four  45  calibre  machine 
guns.  No  person  unfamiliar  with  the  power  of  such 
an  armament  can  form  a  good  idea  of  the  terrific 
storm  of  shot  and  shell  that  these  guns  can  fire. 
Concentrated  on  a  single  defensive  work,  the  exe- 
cution would  be  such  as  to  destroy  almost  every- 
thing before  it.  Besides  these  guns,  the  vessel  will 
have  six  torpedo  tubes. 

Of  the  8-inch  guns  two  will  be  mounted  in  a  bar- 
bette forward  on  the  upper  deck  and  two  in  a  sim- 
ilar barbette  aft,  while  the  remaining  two  are  car- 
ried in  broadside  amid-ships  on  the  upper  deck. 

The  barbettes  forward  and  aft,  on  which  the 
eight-inch  guns  are  mounted,  are  10  inches  thick, 
and  the  revolving  conical  shields  over  the  guns  are 
seven  inches  thick.  The  sloping  armor  between 
the  upper  and  gun  decks  beneath  the  barbettes  is 
five  inches  thick,  and  the  ammunition  tubes  have 
also  a  thickness  of  five  inches. 

The  main  feature  of  the  armor  of  the  New  York 
is  the  protective  deck.  This  is  complete,  and  ex- 
tends from  bow  to  stern,  over  the  machinery  and 
hold  spaces.  It  is  horizontal  throughout  the  length 
of  the  vessel  for  a  width  of  from  10  to  25  feet,  and 
the  sides  slope  down  to  the  skin  of  the  ship,  form- 
ing a  slight  angle  which  will  deflect  any  projectile 
that  happens  to  penetrate  her  side.  The  protec- 
tive deck  is  literally  an  almost  convex  shield  of  ar- 
mor. The  edges  of  the  contour  meet  the  sides  of 
the  ship  4  feet  9  inches  below,  and  the  highest  part 
is  1  foot  above  the  water  line  when  the  vessel  is  at 
the  mean  draught  of  23  feet  3^  inches. 

This  deck  is  completely  covered  with  two  courses 
of  plating,  having  a  thickness  of  three  inches  amid" 
ships  and  two  and  a  half  inches  forward  and  aft. 
The  slopes  amidships  are  covered  with  an  addi- 
tional thickness  of  three  inches,  making  their  total 
thickness  six  inches.  Beneath  this  six  inches  of 
armor  are  the  boilers  and  engines,  the  vital  and 
propelling  powers  of  the  ship,  which,  of  all  her 
equipment,  should  be  most  protected  from  dam- 
age by  shot  and  shell. 

Abreast  from  the  machinery  spaces  is  the  side 
armor,  a  thin  belt  of  nickle  steel  worked  between 
the  protective  and  berth  decks.  It  is  3'/8  inches 
thick,  and  the  total  thickness  of  metal  on  the  side 
throughout  this  space  is  five  inches. 

Six  double-ended  horizontal  return  fire-tube 
boilers  will  furnish  steam  at  a  pressure  of  160 
pounds  to  the  square  inch.  Eight  furnaces  will 
heat  each  boiler,  and  they  will  be  arranged  two 
abreast  in  three  water-tight  compartments,  with 
six  thwartship  fire-rooms.  These  main  boilers  will 
be  15  feet  3  inches  in  diametex  and  21  feet  3  inches 
long.  They  will  have  a  total  grate  surface  of  990 
square  feet,  and  a  total  heating  surface  of  31,190 
square  feet. 

Above  the  protective  deck  two  auxiliary  single- 
ended  two-furnace  boilers  will  be  placed,  having  a 
total  grate  surface  of  64  square  feet  and  heating 
surface  of  about  1,937  square  feet.  All  the  boilers 
are  fitted  to  be  worked  under  forced  draught  on 
the  air-tight  fire-room  system. 

It  is  believed  by  experts  that  the  arrangement  of 
the  engines  is  such  as  to  show  great  economy  at 
low  speeds,  and  it  is  estimated  that  on  the  total 
bunker  capacity  of  1,500  tons  of  coal  the  vessel  will 


have  an  endurance  of  about  13,000  miles  at  a  speed 
of  10  knots. 

Every  modern  improvement  in  plumbing,  drain- 
age and  fittings  have  been  introduced,  and  great 
care  taken  to  have  all  arrangements  thorough  anc 
efticient.  There  are  fittings  for  artificial  ventil- 
ation throughout,  and  the  living  quarters  have  ex- 
cellent natural  ventilation  as  well. 

The  vessel  has  a  complete  electric  lighting  outfit, 
consisting  of  five  sets  of  dynamos  and  engines, 
with  a  capacity  of  1,000  amperes,  and  will  include 
700  incandescent  lights.  There  will  also  be  four 
search  lights,  30  inches  in  diameter,  all  of  which 
can  be  controlled  from  the  bridge  and  conning 
tower. 

The  vessel  is  fitted  as  a  flag  ship,  and,  in  addition 
to  the  quarters  of  Admiral  and  Captain,  there  are 
state  rooms  for  20  ward-room  oflicers,  12  junior 
officers  and  two  warrant  officers.  The  usual  store- 
rooms are  provided,  aud  the  quarters  for  the  crew 
are  roomy  and  comfortable.  The  size  aud  type  of 
the  vessel  are  such  as  to  make  the  accommodations 
throughout  surpass  those  of  every  other  vessel  of 
the  navy  for  spaciousness  and  comfort. 

There  have  been  five  other  vessels  in  the  United 
States  Navy  named  New  York,  nearly  all  the  largest 
and  most  powerful  of  their  class.  The  first  was  a 
gondola  used  for  service  on  Lake  Champlain.  No. 
2  was  a  frigate  of  1,130  tons  and  36  guns.  She  was 
commanded  at  dilterent  times  by  Captain  K.  V. 
Morris  and  Captain  John  Eodgers.  After  consider- 
able service  in  the  Mediterranean  she  laid  at  the 
Washington  Navy  Yard  some  time,  at  which  place 
she  was  broken  up. 

The  third  was  a  sloop  used  in  bay  and  river  ser- 
vice from  1812  to  1815.  She  was  captured  by  the 
British.  No.  4  was  to  have  been  an  84-gun  liue-of 
battle  ship,  the  largest  of  her  class.  She  was  build- 
ing at  the  Norfolk  Navy  Yard  when  the  civil  war 
broke  out,  and  was  burned.  The  fifth  was  to  be 
called  the  Ontario,  but  1869  her  name  was  changed 
to  New  York.  She  was  never  launched,  but  in  1888 
was  broken  up,  the  Government  deciding  to  build 
its  vessels  of  steel. 

The  present  -'New  York"  was  christened  by  Miss 
Helen  Paige. 
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HARVEY  THE  "MAGIC  CITY." 


The  Harvey  Land  Association,  as  appears  from 
their  advertisement  in  the  American  Engineer, 
invite  manufacturers,  and  others  to  locate  at  Har- 
vey, the  "magic  city."  The  location  is  splendid, 
the  inducements  are  great.  Several  manufacturers 
have  already  availed  themselves  of  the  opportunity. 
And  as  a  final  attraction  the  discovery  of  a  "great 
gusher"  is  described,  as  follows  in  the  Harvey 
Tribune. 

A  GREAT  GUSHER, 

Not  since  the  day  that  Moses  smote  the  rock  in 
the  desert  and  brought  forth  a  gushing  fountain 
has  Harvey  seen  such  a  flow  of  the  aqua  pura  as 
witnessed  at  the  works  of  the  Harvey  Transit  Com- 
pany Friday  evening  of  last  week.  The  company 
had  been  for  weeks  vigorously  driving  a  well  m  or- 
der to  secure  a  supply  of  water  suflicient  to  meet 
the  wants  of  a  city  of  20,000  population,  but  not 
until  the  drill  penetrated  a  bed  of  sand  at  the  depth 
of  2,075  feet  were  their  wants  realized.  On  with- 
drawing the  drill  a  stream  of  pure  soft  water  gush- 
ed up  some  two  feet  out  of  an  eight-inch  pipe.  A 
smaller  nozzle  was  attached,  and  the  pressure  of 
the  subterranean  river  pushed  the  stream  some 
twenty  feet  in  the  air.  The  company  paused  to 
breathe  and  to  begin  to  realize  what  good  luck  they 
had  come  across,  and  the  liquid  fountain  proceeded 
to  deluge  the  surrounding  country.  The  news 
spread  like  the  water,  and  soon  all  Harvey  was  re- 
joicing over  the  invaluable  find.  This  is  indeed  a 
great  boon,  for  with  plenty  of  fresh  air,  fresh,  pure 
water,  both  for  drinking  and  all  purposes,  our  citi- 
zens have  much  to  be  grateful  for.  It  is  safe  to 
claim  that  there  is  not  another  similar  well  in  Cook 
County.   Just  score  another  one  for  the  Magic  City. 


A  Connecticut  man  owns  a  big  horse.  He  is  near- 
ly seven  feet  high  and  weighs  1,700  pounds.  His 
appetite  corresponds  to  his  size.  He  has  eight 
pecks  of  oats  at  each  meal,  if  you  can  believe  a 
local  chronicler. 


By  Leonard  A.  Blake,  Ann  Arbor,  Mich. 

Engineering,  generally  speaking,  is  that  art  of  de- 
signing and  superintending  the  execution  of  works 
of  a  constructive  character,  such  as  roads,  bridges, 
harbors,  railways,  canals,  docks,  works  for  supplying 
water  to  towns,  drainage  aud  sewerage  works,  min- 
ing machinery,  and  the  working  of  metals.  But  we 
shall  deal  with  that  distinct  profession  which  is  said 
to  have  originated  about  the  middle  of  the  last  cen- 
tury. From  that  time  the  improvements  in  the  steam 
engine  by  James  Watt  for  raising  water  by  means  of 
the  expansive  force  of  steam,  its  subsequent  appli- 
cation to  the  railway  system  by  George  Stephenson, 
and  its  first  successful  adaptation  to  navigatioa  by 
Bobert  Fulton  have  given  to  civilization  and  com- 
merce a  great  impulse,  which  in  their  turn  have 
created  a  necessity  for  the  wonderful  magnificent, 
and  numerous  engine  works  of  the  modern  times. 

Indeed,  steam  engineering  has  assumed  such  large 
proportions  that  it  has  opened  a  field  for  a  profes- 
sion ttie  boundaries  of  which  are  hard  to  define.  It 
requires  a  wide  range  of  scientific  knowledge  to  un- 
derstand and  explain  the  laws  of  nature  involved  in 
the  performance  of  the  engineer's  daily  work.  There 
always  has  been  and  probably  always  will  be  two 
classes  of  mechanics, — those  who  stand  at  their 
benches  and  go  through  the  manual  motions  of 
their  work  like  automatic  machines,  with  little  more 
conception  of  why  the  results  are  as  they  are;  and 
the  other  that  class  of  men  who  make  no  moves 
without  knowing  the  why  and  wherefore  of,  results, 
and  the  relative  importance  of  each  step.  This,  the 
mechanical  education  that  schools  the  mind  to  a 
clear  comprehension  of  the  principles,  equally  with 
details,  and  leads  unfailingly  to  that  higher  field 
where  diligence,  marked  ability,  and  skill  find  their 
natural  level. 

Just  so  with  the  two  classes  of  engineers,— practi- 
cal and  theoretical  engineers.  Our  practical  men 
sneer  at  our  theoretical  men,  and  vice  versa.  While 
we  have  men  in  our  profession  who  would  shed  lus- 
ter on  calling,  we  have  many  who  are  very  slack  ia 
the  real  knowledge  so  essential  to  their  profession, 
and  often  this  last  requirement  is  the  cause  of  the 
frequent  recurrence  of  accidents,  by  which  so  many 
livfes  are  sacrificed  and  property  wrecked,  although 
not  always,  as  carelessness  and  poor  machinery  have 
a  great  deal  to  answer  for.  Carelessness  is  too  often 
the  cause.  In  May  of  1889  the  DesMoines  court- 
house had  a  narrow  escape  from  an  explosion.  The 
night  man  left  the  fire  burning  low.  When  the  day 
man  came  on  in  the  morning,  he  commenced  firing 
up  strongly.  Not  noticing  the  stage  of  the  water, 
he  went  home  to  breakfast  in  about  an  half  an  hour's 
time,  leaving  a  heavy  fire.  In  his  absence  some  of 
the  domestics  needed  some  hot  water  in  the  kitchen 
and  opened  the  valve  for  that  purpose,  but  could 
not  get  any.  On  investigation  the  boiler  was  found 
to  be  empty  and  red  hot, with  all  the  flues  burnt 
loose. 

It  is  a  great  mistake  to  intrust  the  care  and  man- 
agement of  machinery  to  persons  of  inferior  judg- 
ment. A  competent  engineer  can  often  save  three 
or  four  times  his  wages  in  knowing  how  to  take  care 
of  the  property  intrusted  to  his  care.  Just  what 
capabilities  a  so-called  competent  engineer  should 
possess  would  be  more  difficult  to  enumerate  than 
those  he  should  not.  The  engineer,  like  the  physi- 
can,  must  always  be  qualified  for  business.  In  most 
other  occupations  tlie  workman  sticks  to  his  line-, 
a  broommaker  will  do  nothing  but  make  brooms, 
but  the  engineer's  line  covers  a  wide  range. 

Not  every  engine  has  had  an  indicator  applied  to 
it  to  show  its  condition,  but  there  is  always  one,  two^ 
three,  or  more  indicators  on  every  engine  that  shows 
the  skill  and  worth  of  the  engineer.  Is  your  engine 
clean?  Are  your  oil-cups  clean  and  free  from  dust?  Is 
there  no  baked  grease  around  the  lubricator  con- 
nections? Is  your  engineer  kind,  courteous,  oblig- 
ing? Does  he  always  ask  your  opinion  with  a  will- 
ingness to  learn?  Or  is  fie  gruff,  lazy,  and  greasy, 
telling  you  he  is  no  book  engineer,  but  a  pracitcaJ 
engineer,  not  knowing  that  these  practical  men  are 
often  a  nuisance  to  the  profession:  their  minds  are 
too  small  and  cramped  to  accept  the  enlightenment 
needed  in  this  progressive  age.  There  is  little  ex- 
cuse for  Ignorance  on  the  subject  while  so  many 
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books  are  accessible  at  a  trifling  expense,— books 
■written  by  engineers  who  devoted  years  to  their 
noble  calling,  and  animated  by  a  desire  to  bequeath 
to  posterity  the  knowledge  they  acquired  in  order 
that  the  a/7  of  engineering  might  advance  on  intelli- 
gent and  well-defined  alignments. 

If  the  practical  (?)  man  referred  to  would  devote  a 
portion  of  his  leisure  hours  to  study  and  follow  a 
regular  systematic  course  of  self-culture,  he  would 
eventually  acquire  advantages  that  would  enable 
him  to  compete  with  men  who  have  had  all  the  fa- 
cilities of  an  early  education  and  might  then  say,  as 
the  Kansas  minister  said,  "I  have  been  a  far  more 
useful  man  since  the  Lord  revealed  to  me  that  I 
was  never  to  be  a  great  man,"  and  he  would  have 
learned  that  no  man  is  practical  unless  he  has 
proved  practice  with  theory  and  theory  with  pract- 
ice. 

I  remember  reading  in  an  engineering  publica- 
tion, shortly  after  the  Johnstown  flood,  an  article 
saying  that  much  comment  had  been  occasioned 
among  engineers  of  this  country  because  President 
Moxham,  of  the  Johnstown  Eail  Compamy,  had  sent 
a  cablegraii,  to  Manchester,  England  asking  for  an- 
other engineer  to  take  the  place  of  a  Mr.  Lewis, 
who  was  lost  in  the  flood,  as  their  engine  was  one  of 
the  Galloway  make  and  had  to  be  reversed  at  a  giv- 
en point,  or  a  great  deal  of  awkwardness  would  be 
occasioned.  Luckily  for  the  American  engineers,  he 
Was  able  to  flnd  one  engineer  who  had  run  a  simi- 
lar engine,  and  so  the  Englishman  did  not  have  to 
pack  up  and  come  to  a  country  where  there  are 
scores  of  men  who,  although  they  had  never  seen 
an  engine  of  this  kind,  could  have  overcome  the 
difliculty  in  far  less  time  than  it  takes  to  cross  the 
Atlantic. 

An  engineer  should  be  possessed  of  natural  talent, 
not  necessarily  be  a  machinist.  I  think  but  few  of 
our  great  inventors  such  as  Watt,  Stephenson,  i'ul- 
ton,  Stevens,  Evans,  and  many  others,  were  machin- 
ists. 

James  Watt,  we  can  almost  say,  was  the  inventor 
of  the  steam  engine;  at  all  events,  the  improver.  Ho 
was  twenty-three  years  of  age  before  his  attention 
was  called  to  the  caj^abilities  of  steam  as  a  motive 
force. 

Robert  Fulton  was  first  apprenticed  to  a  jeweler; 
afterward  he  became  a  painter  of  portraits,  and  la- 
ter of  landscapes.  His  versatility  at  length  inclin- 
ing him  to  mechanics,  he  devised  and  patented  the 
inclined  plane,  invented  a  mill  for  sawing  and  pol 
ishing  marble,  a  machine  for  spining  flax,  and  one 
lor  making  rope.  The  small  steamboat  that  he  built 
and  its  successlul  proijulsion  by  the  newly- under- 
stood power  are  facts  of  interesting  historical  mo- 
ment and  marked  the  inception  of  the  most  signifl- 
cant  era  in  the  industrial  world. 

George  Stephenson  (his  biographers  informs  us^ 
was  humbly  born.  At  the  age  of  fifteen  he  was  ap- 
pointed fireman  in  an  English  colliery,  where  he 
applied  himself  to  the  earnest  study  of  the  steam 
engine.  All  through  his  early  life  we  find  a  record 
of  a  struggle  between  a  determined  purpose,  indus- 
try, sagacity,  and  the  great  drawback,  poverty.  He 
invented  the  colliery  safety-lamp,  he  constructed 
the  first  locomotive,  and  soon  after  he  was  made 
director  of  2li  miles  ol  railroad,  involving  a  capital 
of  £5,000,000. 

In  a  stationary  engineers'  handbook  occurs  this 
statement:  "The  very  nature  of  steam  engineering 
calls  lor  superior  intelligence  in  those  on  whom  de- 
pends the  care  and  management  of  steam  machin- 
ery. Engineers  should  therefore  prepare  themselves 
for  any  casualty  that  may  arise,  by  considering  jjos- 
sible  cases  of  derangement  and  deciding  in  what 
way  they  would  act  should  certain  accidents  occur." 

In  my  place  I  have  not  at  present  all  the  time  I 
would  like  for  such  comprehensive  reflection,  as  the 
Introduction  of  two  new  engines,  one  boiler,  and 
two  dynamos  recently  (the  engines  being  new  for 
the  work  to  which  they  are  adapted)  require  unus- 
ual attention,  but  the  plant  is  working  with  increas- 
ing smoothness  day  by  day,  and  careful  observation 
olits  several  cliaracteristics  will  probably  eventual- 
ly suggest  new  ideas  of  practical  moment. 

No  man  who  loves  exact  knowledge  can  fail  to 
find  a  scope  for  the  exercise  of  his  intellect  in  the 
calling  of  an  engineer,  as  it  is  adapted  to  men  of  the 
most  opposite  temperaments.  Two  conditions  alone 
are  needed:  The  man  must  love  his  work,  and  have 
ability  to  {perform  it. 


CORRESPONDENCE. 


A  New  Use  For  Chaintongs. 
Editor,  American  Engineer: 

A  few  days  ago  I  received  a  heavy  loaded  car 
which  was  placed  about  30  feet  from  where  I  want- 
ed it.  The  brake  beam  was  so  low  that  a  car  mover 
would  only  move  the  car  about  1  foot  at  a  time.  I 
sent  an  assistant  for  a  pair  of  4  foot  chaintongs 
and  applied  them  to  the  axle,  and  with  ease  we 
moved  that  car  a  foot  at  a  time. 

As  every  steam  user  should  have  a  pair  of  chain- 
tongs, it  will  answer  the  two  purposes  and  make  a 
better  car  mover.  If  you  think  It  worth  while 
mentioning  to  the  boys,  in  our  valuable  paper,  do  so. 

H.  R.  Leigh. 


Mechanics  and  the  Wilson  Line  Holder. 

Editor,  American  Engineer: 

I  have  read  the  contribution  of  Prof.  Smith  and 
"The  Doctor."  It  seems  as  if  they  were  going  to 
say  something  about  "Mechanics,"  but  they  are  a 
long  while  coming  to  their  text.  Why  don't  they 
tell  us  something  useful,  such  as  how  to  build  an 
engine  foundation  that  will  do  away  with  all  vibra- 
tion; how  to  run  an  elevator  without  jerking;  how 
to  consume  smoke;  how  to  ventilate  an  engine 
room  down  in  a  basement  where  one  never  feels 
the  benefit  of  a  breath  of  fresh  air;  or  how  to  make 
a  governor  govern  an  ungovernable  engine,  or 
something  really  useful. 

All  that  they  have  said  so  far  can  be  found  in 
books,  and  in  better  shape  than  the  scraps  they 
give.  We,  engineers,  read  the  American  Engineer 
watching  for  something  new — something  that  has 
been  discovered  in  practice. 

Bro,  Wilson,  of  Nebraska,  has  given  us  some- 
thing new  in  a  lining  tool,  I,  for  one,  should  like 
to  have  a  fuller  description  of  this  device.  And  I 
spoke  to  a  neighbor  to  see  if  he  could  understand 
the  Wilson  line  holder  sufficiently,  from 
the  article  you  published,  to  enable  him 
to  make  one.  He  was  not  clear  about  it,  and  could 
not  enlighten  me  on  what  I  could  not  understand. 
And  as  many  others  may  be  interested,  perhaps  Mr. 
Wilson  will  oblige  by  giving  further  particulars. 
Information  like  this  makes  a  paper  valuable. 

As  the  Wilson  line  holder  is  not  patented  any  one 
can  make  a  tool  of  the  kind  for  himself,  I  take  it. 
In  fact,  it  is  so  stated  in  the  article  already  pulish- 
ed.  But  I  should  like  to  know,  further,  i^  a  firm  or 
an  individual  may  be  at  liberty  to  manufacture  the 
device  wholesale,  that  is  to  make  them  in  large 
quantities  and  sell  them  at  a  profit? 

J.  S.  O. 

A.  O.  of  S.  E.  Enquiries. 

Editor,  American  Engineer: 

As  a  member  of  the  A.  O.  of  S.  E.  I  wish  to  ask  a 
few  questions.  Will  you,  or  any  Brother  Engineer, 
who  is  posted,  kindly  answer  the  same? 

1st.  I  was  one  of  several  brothers,  who  were  anx- 
ious to  buy  the  whole  of  The  American  Engineer 
in  place  of  one-third,  and  were  ready  to  pay  the 
full  assessment  for  same;  and  I  understand  that 
some  of  the  Councils  did  pay  a  part  of  their  assess- 
ment, but  for  only  one-third  interest,  thus  carrying 
out  the  contract  made  by  our  Order,  as  one  of 
three  parties  who  had  contracted  the  same. 

The  American  Engineer  Publishing  Co.  showed 
their  good  faith  by  standing  by  this  same  contract. 
Now,  what  I  wish  to  know  is;  How  can  our  Su- 
preme Chief,  Jefferson  Young,  Jr.,  rescind  this  con- 
tract, made  in  good  faith,  without  notifying  the  Su- 
preme Council  of  his  Intention,  and  obtaining  their 
consent? 

'2d.  If  he  did  notify  the  Supreme  Council,  can 
you  tell  me  why  that  body  neglected  to  notify  the 
Subordinate  Councils  that  a  meeting  had  been 
called  and  such  important  business  transacted? 

3d.  Suppose  the  Supreme  Chief  and  Council  do 
rescind  their  contract  by  declaring  the  contract 
broken,  or  by  any  other  means,  can  the  Subordin- 
ate Councils  that  paid  in  their  assessments  in  part 
payment  for  said  one-third  of  American  Engineer, 
collect  the  same;  or,  in  other  words,  don't  the 
Councils  cancel  their  right  to  any  moneys  paid  by 
them  to  the  American  Engineer  Publishing  Co. 
when  they  rescind  their  contract? 


4th.  As  I  understand  it,  the  American  Engineer 
Publishing  Co.  stands  willing  to  carry  out  their 
part  of  the  contract.  Now,  if  this  is  so,  why  should 
the  A.  O.  of  S.  E.,  as  a  body,  rescind  a  contract 
that  has  not  been  broken  by  them  or  the  Publish- 
ing Co? 

5th.  Has  the  Supreme  Chief  the  power  legally  to 
rescind  an  obligation  that  involves  the  financial  in- 
terests of  several  Subordiuate  Councils,  without 
first  consulting  said  Subordinate  Councils?  It  so, 
kindly  inform  me  how  he  gained  it? 

John  Holmes. 


FROM    OUR  TRAVELER. 


Mr.  Editor: — While  on  this  trip  1  called  on  Bro. 
Harry  Callinson,  of  John  E.  Sweet  Council,  of  Syr- 
acuse, N.  Y.  Harry  is  one  cf  the  good-natured  kind 
o£  i^eople  who  are  always  glad  to  see  a  visiting 
brother,  and  will  always  make  it  pleasant  for  him. 
He  kindly  invited  me  to  remain  over  and  visit  the 
Council,  which  I  did,  and  was  present  at  the  nom- 
ination of  officers. 

It  is  a  pleasure  to  attend  a  Council  of  the  A.  O.  of 
S.  E.,  whe  e  everything  is  conducted  on  strict  par- 
liamentary rules. 

The  regular  work  passed  off  smoothly,  for  John  E. 
Sweet  council  is  one  of  the  star  councils  of  the  Or- 
der. Then  the  favorite  nam«!s  were  submitted  for 
consideration. 

The  choice  of  the. Council  on  final  ballot  was  as 
follows.    Officers  for  1892. 

Past  Chief  Engineer,  C.  A.  Halbritter. 

Chief  Engineer,  J.  H.  Benedict. 

First  Asst.  Eng.,  Frank  Pfohl. 

Financial  Eng.,  W.  W.  Bust. 

Treasurer  Eng.,  Chas.  Ginkel. 

Senior  Master  Mech.,  C.  Nobles. 

Junion  Master  Mech.,  N.  Kinne. 

Chaplain,  Geo.  Edmger. 

Inside  Sentinel,  C.  Thompson. 

It  is  very  evident  from  the  remarks  I  heard  on  all 
sides  that  the  choice  of  the  new  officers  was  entire- 
ly satisfactory,  and  all  went  home  satisfied  with 
their  night's  work.  In  conversation  with  the  Syra- 
cuse brothers,  I  find  that  they  are  enthusiastic  over 
the  license  question,  recognizing  the  fact  that  our 
protection  lies  in  securing  legislation  on  this  matter 
in  every  state  in  the  Union. 

It  is  now  settled  among  the  members  of  this  en- 
terprising Council,  that  a  license  for  their  city  will 
soon  be  in  their  grasp,  and  each  member  deserves 
credit  for  the  untiring  persistency  shown  in  their 
endeavor  to  stop  the  Tramp  Boiler  Burster  from  de- 
stroying life  and  limb. 

I  dropped  in  unexpectedly  on  Bro.  Ben.  Kane, the 
royal  entertainer  of  Buffalo,  No.  14,  and  found  him 
busy  at  work  in  his  engine  room.  It  makes  me 
think  of  old  times  to  call  on  ''Old  Pop"  (as  the  boys 
call  him .)  We  are  old  friends  and  can  talk  over  old 
times  as  none  but  old  timers  can.  He  informs  me 
that  the  license  law  will  be  adopted  in  Buffalo;  this 
is  a  victory  I  am  sure. 

Our  Bro.  Harris,  of  Oregon,  No.  1,  is  making  some 
improvements  in  his  ice-berg  engines.  I  know  that 
the  brothers  will  be  pleased  to  hear  that  this  Coun- 
cil from  the  far  West  is  booming,  adding  new  mem- 
bers, which  are  slowly  but  surely  commanding  the 
best  situations  in  this  thriving  western  city. 

W.  S.  Ladd  has  just  completed  a  new  bank  build- 
ing and  equipped  it  with  electric  machines,  eleva- 
tors, steam  heat,  and  all  modern  improvements  and 
l^laced  the  same  in  charge  of  Bro.  Lynch,  one  of  the 
most  useful  members  of  Oregon  No.  1,  A.  O.  of  S.  E. 
I  congratulate  Mr.  Ladd  In  securing  for  his  new 
building  the  services  of  our  Bro.  Lynch.  Although 
young  in  years,  he  has  jiroved  himself  to  be  a  first- 
class  engineer,  genial,  good-natured,  and  a  credit 
to  our  Order,  and  I  am  sure  that  the  boys  will  join 
me  in  extending  to  him,  as  well  as  Oregon  No.  1, 
the  best  wishes,  success,  and  prosperity. 

I  am  also  pleased  to  hear  from  another  member  of 
this  Council,  Bro.  W.  L,  Francis,  who  is  always 
ready  to  assist  any  of  the  boys  from  his  unlimited 
supply  of  valuable  knowledge.  And  right  here,  let 
mo  inquire  about  our  chief  engineer,  I.  G.  Cunning- 
ham. It  is  now  some  time  since  I  heard  from  him, 
aud  Bro.  Harris,  as  "Cor.  Engr.,"  has  not  called  the 
attention  of  our  Worthy  Chief  to  the  columns  of  the 
American  Engineer,  else  I  should  have  seen  some 
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important  suggestions  from  the  capable  pen  of  Bro. 
Oimningham.  But  I  will  watch  for  his  reply,  as  I 
am  anxious  to  hear  from  him  once  more. 

While  speaking  of  Portland  No.  1,  let  me  thank 
Bro.  B.  S.  Castell  for  the  interesting  items  that  he 
has  kinai.y  addressed  to  the  editor. 

I  am  going  on  a  trip  through  Illinois  and  Ohio 
aud  shall  call  on  all  the  boys  along  the  line. 
Fraternally  yours, 

On  The  Wing. 


QUESTIONS  AND  ANSWERS. 


Winding  the  Magnet  Coils. 

An  "American  Electrician,"  of  Salem,  Ore.,  asks  a 
second  question,  as  follows: 

If  one  wire  is  wound  down  and  then  back  to  the 
starting  place,  will  it  not  make  the  magnet  neutral? 

lu  reply  we  would  say  that,  as  long  as  the  direc- 
tion of  the  winding  remains  the  same  it  makes  no 
difference  how  the  layers  are  put  on,  and  the  coils 
may  run  back  aud  forth  as  often  as  necessary.  In 
other  words,  the  method  of  winding  is  immaterial, 
provided  always  that  the  current  when  flowing 
from  the  positive  to  the  negative  terminal  of  dyna- 
mo or  battery,  always  goes  around  the  iron  core  in 
the  same  direction.  If  this  is  so  done,  each  turn  of 
the  wire  will  add  to  the  strength  of  the  magnet. 

'•J.  S.  K."  Indianapolis,  Ind.,  asks: 

A  Point  or  Responsibility. 

1.  Who  is  responsible  for  the  defects  of  a  new  en- 
gine? 

It  admits  oi  no  question,  we  should  think,  that 
the  engine  b'lilder  is  responsible  for  all  defects  of 
construction.  The  purchaser  does  not  share  the 
responsibility,  even  after  he  accepts  an  engine,  if 
he  was  not  aware  of  any  defect;  but  after  being 
aware  of  something  wrong  He  becomes  responsible 
unless  he  protests  against  the  defect.  This  last 
point,  however,  is  a  moot  question:  for  some  jurists 
hold  that  the  purchaser  becomes  wholly  responsi- 
ble after  he  accepts  an  engine,  and  that  he  ought  to 
discover  any  delects  which  may  exist  while  a  fail- 
ure to  make  the  discovery  does  not  relieve  him  of 
responsibility. 

The  Stkaight  Line  Engine. 

2.  A  friend  of  mine  recently  fixed  a  Straight  Line 
engine:  a  certain  side  of  the  piston  had  to  be  put 
uppermost;  why  would  it  not  work  equally  as  well 
either  side  up? 

In  a  Straight  Line  engine,  the  piston  must  be 
put  a  certain  side  up,  because  the  piston  rings  do 
not  go  all  the  way  round,  and  the  space  which  they 
do  not  cover,  must  be  placed  on  the  bottom. 

THE  JINERS. 


She  was  about  forty-five  years  of  age,  had  black 
hair,  rather  thin  and  tinged  with  gray,  and  eyes, 
in  which  gleamed  the  fires  of  a  determination,  not 
easily  balked.  She  walked  into  the  mayor's  office 
and  requested  a  private  interview,  and  having  ob- 
tained it,  and  satisfied  herself  that  the  law  students 
were  not  listening  through  the  keyhole,  said 
slowly,  solemnly,  aud  impressively: 

"I  want  a  divorce." 

"What  for?  I  supposed  you  had  one  of  the  best 
husbands,"  said  the  mayor. 

I  s'pose  that's  what  every  body  thinks;  but  if  they 
knew  what  I've  sutteredin  the  past  ten  years,  they'd 
wonder  I  hadn't  scalded  him  long  ago.  I  ought  to, 
but  for  the  sake  of  the  young  ones  I've  borne  it, 
and  said  nothing.  I've  told  him,  though,  what  he 
might  depend  on,  and  now  the  time's  come;  I  won't 
stand  it,  young  ones  or  no  young  ones,  I'll  have 
a  divorce,  and  if  the  neighbors  want  to  blab  them- 
selves hoarse  about  it  they  can,  for  I  won't  stand 
it  another  day." 

"But  what's  the  matter?  Don't  your  husband 
provide  for  you,  don't  he  treat  you  kindly,"  pursu- 
ed the  mayor. 

"We  get  vituals  enough,  and  I  don't  know  but 
he's  as  true  and  kind  as  men  in  general,  and  he 
never  knocked  any  of  us  down,  I  wish  he  had,  then 
I'd  get  him  in  jail,  and  I  know  where  he  was  of 
nights,"  retorted  the  woman. 

"Then  what  is  your  complaint  against  him?" 

"Well  if  you  must  know,  he's  one  of  them  plag- 
uey  Jiners." 


'•A  what?" 

"  A  jiner— one  of  them  pesky  fools  that's  always 
jining  something.  There  can't  nothing  come  along 
that's  dark,  and  sly,  and  hidden  but  he  jines  it.  If 
anybody  should  get  up  a  society  to  burn  his  own 
house  down,  he'd  jine  it  as  soon  as  ever  he  could 
get  in,  and  if  he  had  to  pay  for  it,  he'd  go  all  the 
suddener.  We  hadn't  been  married  more'n  two 
months  before  he  joined  the  Know  Nothiu's.  We 
lived  on  a  farm  then,  and  every  Saturday  night  he'd 
come  tarin  in  before  supper,  grab  a  fistful  of  nut 
cakes  and  go  off  gnawing  them,  and  that's  the  last 
I'd  see  of  him  till  morning.  And  eve^y  other  night 
he'd  roll  and  tumble  in  his  bed,  and  holler  in  his 
sleep,  'put  none  but  Americans  on  guard — Geo. 
Washington,'  and  rainy  days  he  would  go  out  in 
the  corn-barn  and  jab  at  a  picture  of  King  George 
with  an  old  baguet  that  was  there.  I  had  ought  to 
have  put  my  foot  down  then,  but  he  fooled  me  so 
with  his  lies  that  I  let  him  go  on  and  encouraged 
him  in  it. 

Then  he  jined  the  Masons.  Perhaps  you  know 
who'm  be,  but  I  don't,  'cept  they  think  they  are  of 
the  same  kind  of  critters  that  built  Solomou's  tem- 
ple; and  of  all  the  nonsense  and  gab,  about  wor- 
shipful master  and  square  and  compasses  and  sich 
like  that  we  had  in  the  house,  for  the  next  six 
months,  you  never  see  the  beat.  And  he's  never 
outgrowed  it  neither.  What  do  you  think  of  a  man 
squire,  that'll  dress  himself  up  in  a  white  apron, 
about  big  enough  for  a  monkey  bib,  and  go  march- 
ing up  aud  down,  and  making  motions  and  talking 
foolish  lingo  at  a  picture  of  Geo.  Washington  in  a 
green  jacket  and  apron  covered  over  with  eyes  and 
columns  and  other  queer  pictures?  Ain't  he  a 
loonytick?  Well,  that's  my  Sam,  and  I've  stood  it 
as  long  as  I'm  goin'  to. 

The  next  lung  the  old  fool  made  was  into  the 
Odd  Fellows.  I  made  it  warm  for  him  when  he 
came  home  and  told  me  he  had  jined  them,  but  he 
kinder  pacified  me  by  telling  me  that  they  are  a 
sort  of  branch  show,  that  took  in  women,  and  he'd 
get  me  in  as  soon  as  he  found  out  how  to  do  it. 
Well  one  night  he  came  home  and  said  I'd  been 
proposed  and  somebody  black-balled  me.  Did 
it  himself  of  course.  Didn' t  want  me  around  know- 
ing about  his  goings  on.  Of  course  he  he  didn, t 
and  I  told  him  so. 

Then  he  jined  the  Sons  of  Walter.  Didn^t  say 
nothing  to  me  about  it,  but  sneaked  off  one  night, 
pretendin'he'dgottositup  with  a  sick  Odd  Fellow, 
and  I  never  found  it  out,  only  he  come  home 
lookin'  like  a  man  who  had  been  through  a  thresh- 
ing machine,  and  I  wouldn't  do  a  thing  for  him  un- 
til he  owned  up,  and  so  its  gone  from  bad  to  worse, 
jining  this,  that,  and  to'ther,  till  he's  worshipful 
minister  of  the  Masons,  goodness  of  hope  of  the 
Odd  Fellows,  sword  swallower  ,of  the  Fiunegans, 
and  virgin  cerus  of  the  Grange,  and  Grand  Mogul 
of  the  Sons  of  Indolence,  two  edged  tomahawk  of 
the  United  Order  of  Bed  Men,  tale  bearer  of 
Merciful  Mainkins,  and  skipper  of  the  Guild  Gara- 
tine  Columbus,  and  grand  Oriental  Bouncer  of  the 
Royal  Arcaners,  and  big  wizard  of  the  Arabian 
Knight?,  and  pledged  passer  of  the  Reform  Club, 
and  chief  bulger  of  the  Irish  Mechanics,  and 
purse  keeper  of  '♦.he  Order  of  Canadian  Conscience, 
double  barreled  dictator  of  the  Knights  of  the 
Brass  Circles,  and  standard  bearer  of  the  Royal 
Archangel,  and  sublime  porte  of  the  Union  League, 
and  chief  butler  of  the  Celestial  Cherubs,  and  puis- 
sant potentate  of  the  petrified  poUywogs,  and  good- 
ness only  knows  what  else.  I've  borne  it  and  borne 
it,  hopin'  he'd  get  'em  all  jined  after  awhile,  but 
'tain't  no  use,  and  when  he'd  get  into  a  new  one, 
and  been  made  grand  guide  of  the  Nights  of  Hor- 
ror, I  told  him  I'd  quit  and  I  will." 

Here  the  Mayor  interrupted,  saying: 

"Well,  your  husband  is  pretty  well  initiated, 
that's  a  fact;  but  the  court  will  hardly  call  that  a 
good  cause  for  divorce.  The  most  of  the  societies 
you  mention  are  composed  of  honorable  men  with 
excellent  reputation.  Many  of  them,  though  called 
lodges,  are  relief  associations  and  mutual  insur- 
ance companies,  which,  if  your  husband  should 
die,  would  take  care  of  you  and  would  not  see  you 
suffer  if  you  were  sick." 

"See  me  suffer  when  I'm  sick!  Take  care  of  me 
when  he's  dead!  Well,  I  guess  not,  I  can  take  care 
of  myself  when  he's  dead,  if  I  can't  I  can  get  an- 
other!  There's  plenty  of  'em!  and  they  needn't 


bother  themselves  when  I  am  sick  either.  If  I  want 
to  be  sick  and  suffer,  it's  none  of  their  business,  es- 
pecially after  all  the  suffering  I've  had  when  I  'aint 
sick  because  of  their  goin's  on.  And  you  needn't 
try  to  make  me  believe  its  all  right,  either.  I  know 
wfiat  it  is  to  live  with  a  man  that  jines  so  many 
lodges  that  he  don't  know  enough  to  lodge  at 
home." 

"Oh,  that's  harmless  amusement;  quietly  remark- 
ed the  Mayor. 

She  looked  him  square  in  the  eyes  and  said:  "I 
believe  your  a  jiner  yourself." 

He  admitted  that  he  was  to  a  certain  extent,  and 
she  arose  and  said:  "I  would  not  have  thought  it. 
A  man  like  you,  chairman  of  a  Sabbath  school,  its 
enough  to  make  a  woman  take  poison!  But  I  don't 
want  anything  of  you.  I  want  a  lawyer  that  don't 
belong  to  nobody  or  nothin" 

And  she  bolted  out  of  the  office  to  hunt  up  a  man 
that  wasn't  a  jiner. 

CUFFY'S  CHRISTMAS. 


Black  Cuffy  had  come,  in  the  blue  beard's  trains 
When  the  tender  leaves  were  jeweled  with  rain. 
When  the  daisies,  were  sparring  the  hedge  and 
field 

And  the  pastures  gay  with  the  clover  yield, 
When  rank  upon  rank  the  green  cane  stood, 
In  the  violet  bank,  of  the  swampy  wood. 

Whose  boy  was  he?  there  was  no  one  who  knew,' 
Any  more  than  whence  came  the  birds  of  blue 
While  he,  with  a  laugh,  or  a  sigh,  would  say, 
"I'se  Cuffy,  and  I  'longs  to  'de  broad  highway, 
Just  as  'de  bubble,  belongs  to  'de  spriug, 
Or  'de  fiddle-bow  to  'de  fiddle  string, 
I'se  happy  as  a  squirrel  in  a  hickory  tree, 
For  me  and  my  fiddle,  was  botfi  born  free." 

'Twas  Cuffy  who  knew  where  the  sweet  plums 
grew, 

Where  the  brown  thrush  built  or  the  birds  of  blue 
Who  could  tell  you  the  name  of  an  herb  or  flower. 
And  find  you  the  spring  in  the  mossy  bower, 
Who  dared  to  climb  for  the  mistletoe  white, 
As  it  hung  far  up  in  the  wintry  night. 

When  the  church  was  decked  and  left  in  the  night. 
And  the  cabins  were  full  of  ruddy  light. 
And  the  women  were  busy  with  loving  hands. 
As  they  talked  of  Christ,  and  his  Angel-Bands 
Who  had  sung  from  the  north,  east,  south  and 
west. 

That  the  earth  was  still,  and  at  perfect  rest. 
For  Jesus,  his  Son,  had  come  from  above. 
To  bind  it  to  God,  with  a  cross  of  love. 

Cuffy  listened,  with  face  and  heart  aglow, 
And  he  raised  his  fiddle  and  poised  his  bow. 
And  swifty  he  patted  his  small  brown  feet 
And  told  to  his  fiddle  a  secret  sweet. 
Whispered  it  down  to  the  little  brown  thing 
As  though  there  was  life  in  its  every  string. 

Then  away  he  sped  to  the  church  in  the  bend, 
Where  he  laid  his  cheek  to  his  trusty  friend. 
And  drew  such  strains  from  its  tender  strings. 
That  the  night  bird  hushed  its  whiring  wings, 
Gayly  he  played  all  the  tunes  that  he  knew. 
From  "Home,  home,  sweet,  sweet  home," 
To  "Cheers  for  the  Red,  White  and  Blue." 

Gayly  he  whistled,  and  gayly  he  sang. 
Till  the  echoing  pines  to  the  music  rang, 
Then  he  touched  the  strings  with  a  tender  grace, 
"Lord  Jesus,"  he  sang,  "Let  me  see  thy  face," 
"Lord  Jesus,  its  'dy  birthday,  let  me  see  'dy  face," 
Then  with  bow  half  drawn  he  paused  in  surprise. 
And  lifted  to  Heaven  his  wondering  eyes. 

For  Lo',  where  the  morning  star  is  in  sight. 
Stood  Jesus,  the  Child  of  the  Christmas  night. 
He  stood  with  his  feet  on  the  great  white  star. 
While  the  Angel  Host  shone  down  from  afar. 
Sweet  was  the  vision,  that  answered  his  song. 
But  sweeter  the  smile,  that  the  Lord  let  fall  on 
Cuffy 

As  he  stood  with  his  half  drawn  bow. 
That  night  by  the  church  where  the  pine  trees 
grow. 

He  had  brought  his  gift  to  the  Master's  feet. 

Of  humble  songs,  that  were  caught  in  the  street, 

So  simple  the  gift,  so  great  was  the  grace. 

For  he  saw  while  he  sang,  the  Christ- Child's  face. 
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THE    WOMEN'S  DEPARTMENT 


Peace  on  Earth. 


Peace  on  earth.   Oh.  tender  message 
Sent  to  us  this  Christmas  morn! 

We  may  fling  aside  the  burdens 
That  have  made  us  weak  and  worn, 

For  an  all-sufficient  Saviour 
On  this  holy  day  is  born ! 

Peace  on  earth !    Oh,  blessed  tidings! 

Words  of  comfort,  words  ot  cheer! 
As  we  lift  our  songs  of  praises. 

Listening  with  the  spirit's  ear. 
Seems  it  that  an  answering  echo 

From  the  halls  of  Heaven  we  hear! 

Peace  on  earth!    Oh,  glorious  gospel! 

Let  all  rancor  slip  awap'. 
All  dissentions,  bitter  broodings 

Be  forgotten,  that  there  may 
Only  be,  as  Christ  would  wish  it, 

Peace  on  earth,  this  Christmas-day! 
—Susie  M.  Beat. 


Christmas  Etiquette  Notes. 

Christmas  presents  should  not  be  made  an  obli- 
gation; there  should  be  an  independence  of  donor 
and  recipient.  It  takes  a  great  deal  of  common 
sense  and  independence  to  accept  a  costly  present 
from  a  rich  friend,  without  making  any  return. 
And  yet  what  has  been  no  sacrifice  for  her  to  make 
might  be  an  extravagance  and  sin  for  you  to  re- 
turn. In  such  a  case,  it  is  not  only  bad  morals  but 
bad  manners  to  attempt  to  give  a  present  of  any 
value. 

If  your  friend  has  means  and  wishes  to  show  her 
affection  for  you  by  the  purchase  of  some  costly 
gift,  you  can  best  return  it  by  some  needle  work  of 
your  own,  a  photograph,  or  any  small  token  of 
one's  thought. 

If  you  have  money  to  spend  on  Christmas  pres- 
ents, do  not  waste  on  people  who  are  richer  than 
yourself,  but  upon  those  who  are  poorer,  or  in  equal 
circumstances,  or  upon  children  who  recognize  no 
obligation,  and  thank  Santa  Claus  for  all. 

The  sending  of  Christmas  cards  has  been  so  much 
overdone,  that  in  the  last  lew  years  people  of  taste 
have  ceased  sending  them,  except  in  the  form  of 
photographs.  One  can  find  a  large  assortment  of 
photographs  (unmounted)  of  famous  pictures  and 
people.  These  can  be  bought  as  cheaply  as  a 
Christmas  card,  mounted  at  home  and  sent  to 
friends  at  Christmas  as  a  simple  reminder  of  your 
thought,  and  yet  at  the  same  time  something  which 
by  Valentine's  Day  will  not  be  so  much  waste  pa- 
per. To  a  musical  friend,  a  photograph  of  Mozart, 
Mendelssohn  or  Wagner;  to  a  friend  who  is  fond  of 
painting  and  artists,  the  head  of  Michael  Angelo 
Leonardo,  or  Raphael,  or  some  copy  of  some  of  the 
great  masterpieces.  These  come  in  small  sizes  and 
may  give  your  friend  for  the  first  time  an  acquaint- 
ance with  a  great  work. 

Above  all,  in  sending  Christmas  presents  do  not 
send  plush  boxes,  dozens  of  scent  bags,  or  articles 
that  cost  money  and  are  vulf^ar  and  tawdry.  A  good 
book,  a  piece  of  new  music,  to  friends  who  like  to 
exchange  ideas  with  you.  To  others  a  note  written 
on  Christmas  day,  wishing  many  happy  returns, 
or  a  few  flowers,  t  ntail  no  obligation,  require  no 
work,  and  do  their  own  work  of  love  as  well  as 
costly  gifts,  and  show  a  delicacy  of  breeding. — 
Marie  Lauryer  Hamlin  in  The  Ladies'  World. 

Vassar's  PIn-Money  Fund. 


Vassar  is  the  only  woman  ,H  college  in  the  coun- 
try that  has  a  pin-money  fund.  Some  good  old 
New-Yorker  donated  a  certain  sum  for  a  '<free  fund" 
not  long  ago,  to  be  used  for  fun  exclusively.  Every 
year  there  are  a  few  girls  in  the  college  who  are  ac- 
tually penniless.  They  have  sufficient  brains  to  se- 
cure the  free  scholarship,  and  depend  on  their 
darning  baskets  for  the  fees  that  cover  incidental 
expenses.  All  through  the  year  parties  are  made 
up  for  lectures,  concerts,  operas,  readings,  field 
8i)ort8,  and  excursions  about  the  country.  These 
trips  cost  money,  and  the  girl  who  hasn't  any  may 
draw  on  the  "Pin- Money  Fund  "  for  iier  expenses, 
and  nobody  but  the  "Lady  of  Vassar"  and  the 
Treasurer  will  b«  the  wiser. 


The  College  Woman's  Expenses. 


A  well-bred,  intelligent,  and  refined  girl  under- 
graduate, who  could  not  be  called  in  any  sense  eith- 
er a  frivolous  or  a  fashionable  woman,  insists  that  it 
is  impossible  for  a  college  woman  to  meet  the  de- 
mands of  study,  personal  progress,  personal  com  - 
fort,  and  personal  popularity  on  less  than  $365  a 
year,  besides  the  essential  expenses  of  tuition 
clothing,  board  and  lodging.  One-third  of  this 
amount  is  required  to  cover  the  gracious  courtesies 
extended  to  friends — courtesies  which  according  to 
her  idea,  are  in  a  measure  obligatory  and  included 
In  the  price  of  popularity.  The  girl  is  what  men 
would  call  a  college  "swell,"  yet  the  obligations  of 
her  high  place  costs  her  papa  just  about  one-half  or 
one-third  the  amount  it  requires  to  enable  her 
brother  to  maintain  a  similar  i^lace  of  prominence 
in  Yale,  Harvard,  or  Princeton. 

On  the  other  hand,  plenty  of  girls  cover  all  ex- 
penses outside  of  tuition  on  a  smaller  amount  than 
this.  A  dollar  a  day  is  considered  a  fair  allowance 
by  the  ambitious  girl  student  with  which  to  keep 
the  wolf  from  the  door.  She  shares  a  room  with 
two  or  three  of  her  companions,  feasts  off  crackers, 
cocoa,  eggs,  cereals,  and  similar  inexpensive  food 
which  she  prepares  herself  over  a  gas  stove  as  large 
as  a  teacup,  and  with  an  occasional  luxury  in  the 
line  of  a  beefsteak  or  oyster  patty  keeps  well  and 
happy  on  her  small  allowance  and  even  indulges  in 
an  occasional  "spread"  of  taffy,  or  olives  and  ec- 
laires. 

In  spite  of  the  traditional  theory  of  woman's  ex- 
travagance it  will  be  found  on  investigation  that  a 
girl  lives  better  and  more  comfortably  on  a  small 
income  than  a  man  can,  and  while  the  man  invaria- 
bly owes  his  entire  quarter's  allowance  to  satisfy  the 
last  quarter's  creditors  the  girl  is  never  in  debt. 
Rarely  does  the  college  woman  find  herself  in  debt 
at  the  close  of  her  university  course,  but  many  a 
woman  graduate  turns  her  old  gowns  and  teaches 
dead  languages  to  help  tlie  man  she  marries  pay  off 
the  college  obligations  incurred  years  before  he  saw 
her. 


What  Should  a  Woman  Be? 


We  would  have  her  gracious  and  gentle. 
With  a  kindness  to  walk  side  by  side 

With  sympathy's  smile  for  the  sunny. 
With  sympathy's  tear  for  the  tired. 

We  would  have  her  tender  and  truthful; 

A  voice  with  sincerity's  sound. 
And,  above  every  act  of  her  earth-life, 

These  virtues  to  ever  abound. 

With  the  air  of  the  earnest  and  thoughtful, 
Which  can  merge  into  merrier  words. 

And  win  with  her  warmth  and  wisdom. 
All  persons  her  presence  includes. 

With  a  spark  of  the  fire  of  the  fearless. 
That  can  frankly  and  firmly  defend 

The  right  in  its  hours  of  oppression, 
And  steadily  stand  by  a  friend. 

With  a  conscience  so  carefully  cultured, 

And  of  such  a  delicate  mold. 
That  naught  of  a  doubt-tainted  nature 

This  crystalline  chalice  could  hold. 

We  would  have  her  womanly  always. 
With  th'  coyness  that  close  to  her  clings; 

For  to  be  a  womanly  woman. 
Is  the  crown  of  all  womanly  things. 

We  would  wish  her  fervent  and  faithful, 

Faithful  and  found  to  the  end; 
And,  strange  tho'  it  seem,  I  have  found  these, 

Aye,  all  of  these — in  a  friend. 
— Josie  Frazee  Capploman  in  Detroit  Free  Preaa. 


An  Unjust  Appeal. 


There  is  a  continual  appeal  from  women  that 
justice  be  done  them  by  men,  and  a  corresponding 
overlooking  of  the  fact  that  it  is  from  among  the 
ranks  of  women  that  their  most  bitter  opponents 
are  too  often  to  be  found.  Men  have  an  inherent 
respect  and  appreciation  for  honest  work,  both 
mental  and  physical,  and  will  not  deny  the  results 
of  it,  no  matter  whose  work  it  is;  but  with  women 
there  is  a  wide  difference.   With  them  there  is  an 


entire  lack  of  appreciation  of  labor  as  labor.  The 
reason  for  this  is  good:  Women  have  rarely  worked 
or  lived  collectively  as  men  have;  consequently 
their  life  has  always  been  an  individual  one,  and  pe- 
culiarly so  as  far  as  their  work  is  concerned.  They 
may  do  the  same  work  that  their  mothers  have  done 
before  them,  but  at  the  same  time  it  is  purely  per- 
sonal, where  their  surroundings  are  more  or  less 
what  they  make  them. 

In  the  case  of  men  no  career  is  open  to  them  where 
they  are  not  surrounded  on  all  side.i  by  co-workers, 
striving  for  the  same  goal,  with  whom  they  must 
match  their  best  powers  of  body  and  mind.  All 
the  while  the  men  watch  each  other  closely,  so  that 
if  one  is  successful  they  may  imitate  his  methods, 
and  if  unfortunate  avoid  his  stumbling  blocks. 
Thus  they  do  their  work  under  the  eyes  of  their 
fellows  subjected  to  their  criticisms  at  every  turn. 

All  this  is  absolutely  foreign  to  women's  experi- 
ence, for  hitherto  they  have  worked  as  the  individ- 
ual not  as  the  class. 

It  is  always  difficult  to  see  both  sides  of  a  ques- 
tion, but  what  women  most  need  is  the  impartial 
judgment  of  their  work,  as  work  done,  not  as  wo- 
men's work." 

There  is  no  possible  doubt  that  women  will  have 
to  learn  to  accept  a  certain  amount  of  loss  of  con- 
sideration which  has  heretofore  been  shown  to  their 
personality,  and  assume  at  the  same  time  a  res- 
ponsibility of  mistakes  which  it  must  be  feared 
they  are  sure  to  make  while  in  the  act  of  adjusting 
their  lives  to  the  changed  conditions  in  which  they 
have  elected  to  place  themselves. 

The  fact  can  not  be  ignored  that  there  is  a  de- 
plorable lack  of  sympathy  between  the  women  who 
work  and  those  who  do  not.  For  as  women  are 
more  emotional  and  sympathetic  then  men,  they 
are  also  more  prone  to  intolerance  where  they  are 
not  in  accord.  Among  men  there  has  ever  been  a 
certain  community  of  interests;  pohtics  lor  example, 
where  they  meet  on  common  ground,  and  where 
they  learn  to  measure  their  power  as  fractions  of  a 
unit.  Women  have  not  yet  become  accustomed  to 
being  a  part  rather  than  a  whole,  for  while  they 
may,  each  one,  be  the  slave  of  some  one  man,  it  has 
been  as  an  individual  and  not  as  a  fraction.  So 
their  position  has  always  been  positive,  never  nega- 
tive, no  matter  how  sharply  the  limitation  of  their 
free  agency  was  marked,  or  how  contracted  the  area 
allowed  compared  with  that  which  is  now  conced- 
ed.—Anna  W.  Reading,  in  Chautauquan. 


A  Cure  for  Malaria. 


A  reputable  and  honored  citizen  living  on  the 
North  Side  in  the  vicinity  of  Lincoln  Park  had  a 
terrible  experience  yesterday. 

His  wife  became  suddenly  ill  and  he  immediately 
called  up  the  family  physician  by  telephone. 

Subscriber— My  wife  complains  of  a  severe  pain 
at  the  back  of  her  neck  and  occasional  named. 

Doctor — She  must  have  malaria. 

Subscriber— What's  the  best  thing  to  do? 

At  that  moment  the  young  lady  at  the  central 
station  altered  the  switch  by  mistake  and  the  un- 
lucky husband  received  the  reply  of  a  mechanical 
engineer  in  answer  to  the  inquiries  of  a  mill-owner 
regarding  his  boiler. 

Engineer— I  believe  she  is  lined  with  excoriations 
to  a  considt  rable  thickness.  Let  her  cool  during 
the  night,  and  in  the  mo.ning  before  firing  up  take 
a  hammer  and  pound  her  vigorously.  Then  get  a 
garden  hose,  with  strong  pressure  from  the  main, 
and  let  it  play  freely  on  the  parts  affected. 

The  doctor  may  count  on  at  least  one  fat  patron 
sluovt.— Chicago  Intev- Ocean. 


How  some  Young  Women  may   brin?  joy  to 
Young  Men's  Hearts. 

"I  Wish  that  I  could  whisper  a  little  Christmas 
present  suggestion  into  the  ears  of  about  2,000 
young  women  friends  of  a  like  number  of  young 
men  whom  I  know,"  remarked  one  of  Chicago's  old- 
est and  biggest  lanudrymon  the  other  day  to  an  ac- 
quaintance. "Many  of  those  'young  women'  might 
decline  to  act  on  the  suggestion  that  I  would  make, 
but  nevertheless  I  would  feel  I  had  done  my  duty] 
and  I  venture  to  say  that  fully  half  of  them  would' 
have  enough  confidence  in  my  judgment  to  fall  in 
with  the  idea,  notwithstanding  it's  a  very  homely 
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one.  I  know — by  a  certain  sort  of  reputation — of 
fully  2,000  young  men  wlio  are  clerks,  bookkeepers, 
etc.,  who  dress  quite  stylishly,  so  far  as  outward 
appearances  go,  who  for  many  a  week  past  have 
been  wearing  fearfully  'holy'  stockings,  in  two- 
thirds  of  the  cases  these  young  men  have  been  go- 
ing with  more  holes  than  hose.  For  the  life  of  me 
I  can't  see  how,  in  a  big  majority  of  instances,  they 
keep  the  rags  on.  Doing  so  must  result  in  their 
feet  continually  undergoing  tortures  indescribable. 
Toes  and  heels  all  gone— gone  far  into  the  middle. 
It  makes  me  feel  as  though  I  was  stealing  when  I 
charge  these  young  men  full  price  for  laundrying 
their  socks. 

'  On  the  other  hand,  if  1  should  make  a  reduction 
it  would  necessitate  an  explanation,  and  that  would 
cost  us  their  patronage,  sure.  Now,  my  heart  is  bent 
upon  doing  these  2,0  0  young  men  a  kind  Chi-ist- 
mas  favor.  The  favor,  if  I  only  knew  how  to  do  it, 
would  be  to  whisper  into  the  ear  of  the  'best  girl'  of 
each  of  them  the  suggestion  that  she  buy  her  young 
gentleman  friend  a  half  dozen  or  a  dozen  pairs  of 
good  quality  hose.  Not  silk  hose,  for  we  laundry- 
men — to  acknowledge  a  truth — are  death  on  silk.  I 
would  supplement  my  suggestion  with  another  to 
the  effect  that  under  no  circumstances  should  the 
young  women  allow  her  love  to  know  where  the 
socks  came  from.  Send  them  perfectly  'blind'  and 
you  can  be  assured  that  they  will  result  in  his  feel- 
ings so  much  more  comfortable  for  several  weeks 
afterward  that  her  chances  for  theatre  tickets,  con- 
fectionery, flowers,  etc.,  will  be  increased  a  hun- 
dred per  cent.,  for  the  better  'the  fellow'  feels  the 
better  'the  girl'  fares,  every  time. 


LITERARY  NOTES. 


Scribner'ft  Magazine  for  January  begins  the  sixth 
year  and  eleventh  volume  of  this  periodical,  which 
now  announces  a  circulatiou  of  more  than  one  hun- 
dred and  forty  thousand  copies  monthy  'which  is 
constantly  increasing,  they  say.)  The  plans  for  the 
new  year  include,  besides  the  more  purely  literary 
contents,  remarkable  series  on  the  Poor  in  the 
world's  great  cities;  Important  historical  moments, 
by  eminent  men  who  took  part  in  them;  Out  of 
door  papers;  occasional  railway  articles  on  rapid 
transit,  Australian  railways,  speed  in  locomotives; 
on  important  water-ways,  like  the  Nicaragua  Canal, 
and  the  water- route  from  Chicago  to  the  ocean; 
also  travel,  exploration,  and  abundant  fiction,  in- 
cluding the  notable  serial  "The  Wrecker,"  by  Robert 
Louis  Stevenson  and  Lloyd  Osborne.  The  first 
number  of  the  year  which  promises  so  much  iuter- 
estiug  material  is  particularly  beautiful  in  its  illus- 
tration, containing  another  of  the  Blashfield  articles 
in  which  that  artist's  best  work  is  shown;  examples 
of  the  work  of  Low,  Vedder,  and  Cox  in  the  group 
ot  papers  on  American  illustrators;  pictures  by 
Eugene  Morand,  a  French  artist  new  to  an  Ameri- 
can audience,  and  reproductions  of  sketches  in 
chalk  by  Washington  Allston.  Of  particular  inter- 
est  to  lovers  of  art  and  literature  are  the  articles  on 
"Paris  theatres  and  concerts,"  by  William  F.  Ap- 
thorp;  "Bayreuth  revisited,"  by  H.  E.  Krehbiel; 
"American  illustration  of  to-day,"  by  W.  A.  Coffin, 
and  "Some  unpublished  correspondence  of  Wash- 
ington Allston." 

In  line  with  the  conditions  of  the  studies  of  the 
poor  is  a  remarkable  article  by  Recorder  Smyth,  of 
the  citv  of  New  York,  who  is  probably  the  most 
famous  criminal  judgj  in  this  country.  His  paper, 
entitled  "Crime  and  the  law,"  is  a  clear  statement 
of  the  safeguards  which  in  the  present  practice  of 
New  York  State  law  protect  the  innocent  and  bring 
the  guilty  to  justice.  Recorder  Smyth  makes  three 
or  four  specific  suggestions  which  are  in  the  line  of 
philanthropy.  He  also  discusses  the  origins  of  and 
the  conditions  which  foster  crime  in  the  city  ol 
New  York. 


imanufacturere,  and  they  have  given  eminent  satisfac- 
tion. Their  local  trade  is  fair,  with  prospects  of  an  in- 
creased volume  of  business,  as  the  season  advances. 

Messrs.  H.  E.  Walker  &  Co.,  of  Nos.  334 and  325  Phenix 
Building-,  Chicago,  manufacturers  of  smoke  preventing 
'W  furnaces  and  railroad  supplies,  are  having  a  fair  share  of 
business,  they  say.  They  have  just  completed  the  equip- 
mentof  all  the  switch  engines  of  the  Chicago,  Milwaukee 
&  St.  Faul  railroad  with  their  automatic  smoke  consumer; 
and  they  have  a  number  being  tested  on  other  roads. 
Those  they  have  applied  to  the  Chicago,  Milwaukee 
St.  Paul  railroad,  they  say,  have  given  such  unquali- 
fied satisfaction,  that  they  have  been  substituted  for 
others. 

The  Chicago  Steel  and  Iron  Roofing  Co.,  whose  oflice  is 
In  the  Boylston  Building  Dearborn  street,  and  whose 
factory  ie  at  Nos.  370  to  384,  corner  Sout^  Canal  and  Polk 
streets,  Chicago,  manufacturers  of  steel  and  iron  roll  cap 
roofing,  pressed  corrugatediron,  iron  doors,  shutters,  etc. , 
are  shipping  goods  to  Ohio,  Kansas,  Illinois,  Iowa,  Michi- 
gan, Nebraska,  Oregon,  Mississippi,  and  Alabama.  The 
special  demand  is  more  in  the  line  of  corrugated  iron,  for 
roofing  and  elevator  work.  Their  city  trade  has  been 
hitherto  excellent,  but  just  at  this  juncture  is  compara- 
tively quiet  They  are  now  getting  out  a  new  sheet  met- 
al lath,  for  plastering  purposes,  which  will  soon  be  illus- 
trated and  described  in  the  Amekican  Engineer. 

The  Chicago  Raw  Hide  Manufacturing  Co. ,  the  well- 
know  manufacturers  of  rawhide  belting,  lace  leather 
and  rope,  lariats  and  other  rawhide  goods,  whose  offices 
are  at  Nos.  75  and  77  East  Ohio  street,  Chicago,  are  having 
an  excellent  run  of  business,  and  are  full  of  orders  in  all 
departments.  They  having,  among  their  multifarious 
shipments  made  large  ones  of  lace  leather  to  Melbourne, 
Australia;  4,01)0  feet  of  belting  to  London,  Eng. ,  a  nota- 
bly large  order  of  belting  to  another  point  in  England 
on  the  immediate  receipt  of  which  an  equally  extensive 
order  was  dispatched  duplicating  the  original  one.  Their 
goods  are  in  general  demand  in  this  country  from  Maine 
to  California  as  well  as  South  and  North,  and  East.  They 
have  now  in  hand,  in  process  of  execution,  the  manufac- 
ture of  a  very  large  driving  belt,  for  a  prominent  Chica- 
go house,  and  another  for  a  Detroit  packing  house.  Their 
trade  in  halters  for  horses  alone,  for  the  past  two  months, 
shows  an  average  for  the  year  of  a  business  aggregating 
$.50,000.  We  are  informed  that  they  have  an  accumula- 
tion of  contracts  actually  in  hand,  and  in  the  course  of 
settlement,  to  keep  them  busy  all  through  the  winter. 


CONTRACTS  OPEN. 


BUSINESS  NEWS. 


The  Eclipse  Sectional  Rainbow  Gasket  for  steam  boil- 
ers deserves  the  attention  of  steam  users  and  engineers. 
Its  merits  are  set  forth  in  the  advertisement  of  George  B. 
Carpenter  k  Co..  on  page  IX  of  our  present  issue.-  The 
specialties  of  this  first-class  house  will  be  published  from 
time  to  time  in  this  journal. 

The  Page  Belting  Company,  through  their  Western 
Manager,  Mr.  F.  F.  Wormcr,  of  lG5Lake  street,  Chicago, 
have  negotiated  a  contract  with  the  Grand  Locomotive 
Works,  to  furnish  them  with  all  the  belting  necessary 
for  the  operation  of  their  machinery. 

Messrs.  Ungcr  &  Wigham,  of  No.  301  Phenix  Bnilding, 
Chicago,  manufacturers  of  the  Grenier  patent  economi- 
cal cupola  report  their  business  as  good,  with  inquiries 
from  different  parts  of  the  country— New  York,  Wisconsin, 
Pennsylvania,  Ohio,  and  other  States.  They  have  recent- 
ly added  their  patent  device  to  several  cupolas  of  other 


Map  of  the  United  States. 


A  large,  handsome  map  of  the  United  States,  mount- 
ed and  suitable  for  office  or  home  use,  is  issued  by 
the  Burlington  route.  Copies  will  be  mailed  to  any 
address  on  receipt  of  13  cents  In  postage  by  P.  S. 
Eustis,  Gen'l  Pasri.  Agent,  C,  B.  <5r  Q.  R.  R.,  Chicago,  111. 


FIRST-CLASS  MACHINIST  WANTED. 


WANTED.  —No.  1  Machinist  with  good  education,  prac- 
tical, progressive  and  pushing;  willing  to  receive  orders; 
work  for  Company's  interest.  Living  cheap,  climate 
good.    State  wages  and  experience  and  give  reference . 

Address  "LATHE,"  care  of  the  American  Engineer, 
Pontiac  Building,  Chicago, 

RESPONSIBLE   POSITION  WANTED. 


Mechanical  Engineer,  competent  to  design,  con- 
struct, estimate  cost,  supervise  erection,  etc.,  of 
general  machinery  and  wrought  iron  work,  with 
practical  and  theoretical  experience,  desires  a  re- 
sponsible position  in  any  part  of  the  country.  Ad- 
M.  E.,  care  of  the  Amekican  Engineee,  Pontiac 
Building,  Chicago. 


CHICAGO,  MILWAUKEE  &  ST.   PAUL  RAIL- 
WAY. 

Electric  Lighted  and  Steam  Heated  Vestibuled  Trains, 
with  Westinghouse  Air  Signals,  between  Chicago,  St. 
Paul  and  Minneapolis,  daily. 

Electric  Lighted  and  Steam  Heated  Vestibuled  Trains 
between  Chicago,  Council  Bluffs  and  Omaha,  daily. 

Through  Vestibuled  Sleeping  Cars,  daUy,  between  Chi- 
cago, Butte,  Tacoma,  Seattle,  and  Portland,  Ore. 

Solid  Trains  between  Chicago  and  principal  points  in 
Northern  Wisconsin  and  the  Peninsula  of  Michigan. 

Daily  Trains  between  St.  Paul,  Minneapolis  and  Kan- 
sas City  via  the  Hedrick  Route. 

Through  Sleeping  Cars,  daUy,  between  St.  Louis,  St. 
Paul  and  Minneapolis. 

The  finest  Dining  Cars  in  the  World. 

The  best  Sleeping  Cars.  Electric  Beading  Lamps  in 
Berths. 

6,100  miles  of  road  in  Illinois,  Wisconsin,  Northern 
Michigan,  Iowa,  Minnesota,  Missouri,  South  Dakota 
and  North  Dakota. 

Everything  First-Class. 

First-Plass  People  patronize  First-Class  Lines. 
Ticket  Agents  everywhere  sell  Tickete  Qyer  tine  Chi- 
cago, Milwaukee  anu  St  Paul  RaUwav. 


Sealed  Proposals  will  be  received  at  the  office  of 
the  Supervising  Architect,  Treasury  Department,  Wash- 
ington, D.  C. ,  until  3  o'clock  p.  m  ,  on  the  9th  day  of  Jan- 
uary, 1893,  for  all  the  labor  and  materials  required  to 
complete  the  Cut  Stone  Work  and  Brick  Work  of  the  Su- 
perstructure of  the  U.  S.  Custom  House  and  Post  Office 
building  at  Newark,  N.  J.,  in  accordance  with  drawings 
and  specifications,  copies  of  which  may  be  had  on  appli- 
cation at  this  office,  or  the  office  of  the  Superintendent 
at  Newark,  N.  J.  Each  bid  must  be  accompanied  by  a 
certified  check  for  a  sum  not  less  than  3  per  cent,  of  the 
amount  of  the  proposal.  The  Department  will  reject  all 
bids  received  after  the  time  herein  stated  for  opening 
same;  also  all  bids  which  do  not  comply  strictly  with  all 
the  requirements  of  this  invitation.  Proposals  must  be 
inclosed  in  envelopes,  sealed  and  marked,  "Proposal  for 
Cut  Stone  Work  and  Brick  Work  of  the  Superstructure 
of  the  U.  S.  Custom  House  and  Post  Office,  building  at 
Newark.  N.  J."  and  addressed  to  W.  J.  EDBROOKE,  Su- 
pervising Architect. 


Sealed  Proposals  will  be  received  at  the  office  of 
the  Supervising  Architect,  Treasury  Department,  Wash- 
ington, D.  C,  until  3  o'clock  p.  m.,  on"  the  5th  day  of 
January,  18'J3,  for  all  the  labor  and  materials  required 
for  furnishing  and  erecting  complete,  the  hydraulic  pas- 
senger elevator,  including  pump,  tanks,  piping,  car,  in- 
closure  of  well  hole,  changes  in  connections,  etc.,  of 
boiler  plant  of  the  building,  changing  of  fourth-storv 
stairs,  and  rrnioval  and  re-construction  of  water-closet 
in  basement  of  the  U.  S.  Post  Office  and  Court  House, 
building  at  Peoria,  111.,  in  strict  accoidance  with  the 
drawings  and  specifications,  copies  of  which  may  be  had 
at  this  office,  or  the  office  of  the  custodian  at  Peoria,  III. 
Each  bid  must  be  accomp.anied  by  a  certified  check  for  a 
sum  not  less  than  3  per  cent,  of  the  amount  of  the  bid. 
The  Department  will  reject  all  bids  received  after  the 
time  herein  stated  for  opening  the  same;  also,  bids  which 
do  not  comply  strictly  with  all  the  requirements  of  this 
invitation.  Proposals  must  be  inclosed  in  envelopes, 
sealed  and  marked,  "Proposals  for  Hydraulic  Passenger 
Elevator,  etc.,  add  removal  and  re-construction  of  water- 
closet  in  basement  of  the  U.  S.  Post  Office  and  Court 
House  building  at  Peoria,  III  ,"  and  addressed  to  W.  J. 
EDBROOKE,  Supervising  Architect. 


Sewaee  Pumplnpf  Engines. — Sealed  proposals  will 
be  received  by  the  city  of  Chicago  Office  of  the  Depart- 
ment of  Public  Works,  until  11  a.  m.  Tuesday.  Dec.  29, 
1891,  for  the  (construction,  delivery  and  erection,  upon 
and  within  the  foundations  provided  by  the  city  of  Chi- 
c.igo,  of  two  "Sewage  Pumping  Engines"  and  three  boil- 
ers, together  with  the  necessary  feed  pumps,  pipes,  etc., 
and  complete  in  all  details  and  particulars  for  constant 
daily  use  In  connection  with  the  web  well  and  difcharge 
conduit  provided  by  the  city  of  Chicago. 

Onp  engine  to  have  a  capacity  to  raise  13,000,000  U.  8. 
gallons  1.5  feet  high  every  24  hours. 

One  engine  to  have  a  capacity  to  raise  24,000,000  U.  S. 
gallons  every  24  hours. 

According  to  plans  and  specification  on  file  in  the  of- 
fice of  the  department  of  public  works  of  said  city. 

Proposals  must  be  made  out  upon  blanks  furnished  by 
said  office,  and  be  addressed  to  said  department,  indors- 
ed, "Proposals  for  Sewaee  Pumping  Engines,"  and 
be  accompanied  with  11,000  in  money,  or  a  certified 
check  for  the  same  amount  on  some  responsible  bank 
doing  business  in  the  city  of  Chicago,  and  made  payable 
to  the  order  of  the  commissioner  of  Public  work. 

The  commissioner  of  public  works  reserves  the  right  to 
reject  any  or  all  bids. 

No  proposal  will  be  considered  unless  the  party  offer- 
ing it  shall  furnish  evidence  satisfactory  to  the  commiss- 
ioner of  public  works  of  his  ability,  and  that  he  has  the 
necessary  facilities,  together  with  sufficient  pecuniary  re- 
sources, to  fulfil  the  conditions  of  the  contract  and  spe- 
cifications, provided  such  contract  should  be  awarded 
to  him. 

Companies  or  firms  bidding  will  give  the  individual 
names  as  well  as  the  name  of  the  firm,  with  their  ad- 

J.  FRANK  ALDRICH,  Commissioner  of  Public  Works. 


Compteolleb's  Office, 
City  of  New  Orleans, 
New  Orleans,  Nov.  20, 1891. 
Sealed  Proposals  will  be  received  at  this  office  until 
the  hour  of  12  m. ,  Thursday,  February  18, 1893,  for  the 
construction  of  a  new  drainage  pump,  in  accordance 
with  plans  and  specifiations  on  file  in  the  office  of  the 
City  Engineer.    Copies  of  plans  and  specifications  will  be 
forwarded  by  mail  on  request. 

A  deposit  of  •'8200  will  be  required  to  accompany  each 
bid. 

The  city  reserves  the  right  to  reject  any  and  all  bids. 
All  in  conformity  with  Ordinance  No.  5753,  C.  S., 
adopted  Nov.  10, 1891. 
F21  Otto  Thoman,  Comptroller. 


Drawbridge. —  Competitive  plans  for  a  drawbridge 
across  the  Duluth  ship  canal  will  be  received  by  the 
board  of  public  works  in  and  for  the  corporation  of  the 
city  of  Duluth,  Minn. ,  until  2  p.  m.  on  the  28th  day  of 
Debember,  1891,  said  plans  to  be  drawn  according  to 
notes  and  specifications  for  the  size  and  strength  now  on 
file  in  the  office  of  said  board,  which  will  be  furnished 
upon  application.  A  cash  prize  of  one  thousand  (1 ,000) 
dollars  will  be  paid  for  the  best  plans  furnished.  Said 
plans  must  be  accompanied  with  detail  specifications  and 
approximate  cost  of  said  bridge.  The  successful  bidder 
in  all  probability  will,  if  so  desired,  be  engaged  by  the 
city  of  Duluth  when  the  bridge  is  built  to  superintend 
the  building  of  the  same. 

Official  Seal.  Henbt  Teuelsen,  Preside!  T.  W.Abeu., 
Clerk,  Board  of  Public  Works. 


« 


